


Irus Braverman’s newest book is a marvel. In her characteristically 
eloquent and lucid style, she reminds us of our proximity, anatom-
ically and ethically, to our animal brethren, including those with 
fins and gills.

— Richard M. Ratzan, editor of  
Imagining Vesalius

Braverman’s innovative ethnographic foray into the work of zoo 
and aquaria veterinarians could not be more timely. Zoo Veterinar-
ians incisively underscores the need for global health frameworks 
to adopt a multispecies orientation that brings medicine into closer 
conversation with the social sciences to understand diseases and 
their possible cures. Immensely readable and thought-provoking, 
Zoo Veterinarians will appeal to scholars and lay readers alike.

— Maneesha Deckha, University of Victoria

Animal welfare—or conservation? Irus Braverman takes us behind 
the scenes in zoos and aquariums to witness the daily work of the 
ultimate general practitioner: the veterinarian who may daily need 
to treat a dozen different species. In an era of ecological crisis, she 
passionately argues the importance of interdisciplinary meddling 
and open conversation between experts and outsiders.

— John Law, author of After Method: Mess 
in Social Science Research

In this vividly written and deeply empathetic book, Braverman 
takes us on a journey into the world of zoo and aquarium veteri-
narians as they grapple with the scientific and ethical challenges of 
caring for wild animals in an increasingly human-made world. In-
spiring and troubling in equal measure, Zoo Veterinarians shows 
us how necessary and how hard it is to balance the wellbeing of in-
dividuals, species, and ecosystems, to engage responsibly with the 
fleshy materiality of diverse animals, and to build bridges between 
veterinary experts and all the rest of us who care deeply about the 
fate of wild animals.

— Etienne Benson, author of  
Wired Wilderness



In this original and uniquely perceptive book, Braverman deli-
cately documents and examines the work of zoo and aquarium 
veterinarians, whether it concerns a supernumerary giraffe or a 
cross river puffer fish with skin problems. In doing so, she provides 
a wonderfully insightful account not only of veterinarians and an-
imals but also of the practices, materials, bodies and concerns that 
bind them together.

— Henry Buller, coauthor of  
Food and Animal Welfare

Zoo veterinarians are a critical but poorly documented community 
at the heart of the modern zoo. With this engaging behind-the-
scenes study, Braverman brings their work into the light, showing 
how these versatile professionals are also playing an increasingly 
important role in advancing wildlife and ecological health outside 
zoo walls. This book should be read by everyone who cares about 
zoos, animals, and the concerns and responsibilities shaping our 
shared welfare on the planet.

— Ben A. Minteer, author of  
The Fall of the Wild



Zoo Veterinarians

Governing Care on a 
Diseased Planet

Despite their centrality to the operation of contemporary accredited zoo 
and aquarium institutions, the work of zoo veterinarians has rarely, 
if ever, been the focus of a critical analysis in the social science and 
humanities. Drawing on in-depth interviews and observations of zoo 
and aquarium veterinarians in Europe and North America, this book 
highlights the recent transformation that has occurred in the zoo veteri-
narian profession, and what this transformation can teach us about our 
rapidly changing planet. In an age of mass extinction, climate change, 
and emerging zoonotic diseases, the role of zoo veterinarians is shifting 
from caring for individual animals to caring for diverse species, resilient 
ecosystems, and planetary health.

Zoo veterinarians, in other words, are “going wild.” Originally an 
individual welfare-centered profession, these experts are increasingly 
concerned with the sustainability of wild animal populations and with 
ecological health. In this sense, the story of zoo vets “going wild”—in 
their subjects of care, their motivations, and their ethical standards, as 
well as in their professional practices and scientific techniques—is also 
a story about zoo animals gone wild, wild animals encroaching on the 
zoo, and, more generally, a wild world that is becoming “zoo-ified.” Such 
transformations have challenged existing norms of veterinary practice. 
Exploring the regulatory landscape that governs the work of zoo and 
aquarium veterinarians, Braverman traverses the gap between the hard 
and soft sciences and between humans and nonhumans.

At the intersection of animal studies, socio-legal studies, and Sci-
ence and Technology Studies, this book will appeal not only to those 
interested in zoos and in animal welfare, but also to scholars in the 
posthumanities.

Irus Braverman is Professor of Law and Adjunct Professor in Geogra-
phy at the University at Buffalo, the State University of New York. She 
has authored and edited nine books, including Zooland: The Institu-
tion of Captivity (2012), Wild Life: The Institution of Nature (2015), 
and Coral Whisperers: Scientists on the Brink (2018).
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Figure 1  The frilled-neck lizard (Chlamydosaurus kingii), endemic to 
northern Australia and southern New Guinea, is the only 
member of the genus Chlamydosaurus. Here, on a surgery 
table at a North American zoo. According to the vet: “The 
surgery is the last chance to see if there is something we can 
do to save her. . . . If, during the surgery, I see that there’s 
nothing to do, then I’ll just put her to sleep” (anonymous, 
interview).
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[A]s long as “disease” is accepted as a natural category, and left 
unanalyzed, those who talk in its name will always have the 
last word. It would be better to mix with them, move among 
them, study them, engage with them in serious discussion.

—Annemarie Mol, The Body Multiple (2002, 22)

Why Study Zoo Veterinarians at this Time?

Despite their centrality to the modern zoo’s function, surprisingly 
little has been written about zoo veterinarians. While there exists 
a rich social science scholarship on zoos generally and on zoo pro-
fessionals such as keepers (Grazian 2015), registrars (Braverman 
2010), and curators (Berkovits 2017) in particular, zoo vets have 
received limited attention. Zoo Veterinarians attempts to remedy 
this scholarly neglect. The book sets out to describe the recent 
emergence of the zoo veterinarian profession and its unique char-
acteristics in both zoos and aquariums. The central insight from 
this account is that in an age of mass extinction, climate change, 
and emerging zoonotic diseases, the role of zoo veterinarians is 
shifting from caring for individual animals to caring for diverse 
species, resilient ecosystems, and planetary health.

Zoo veterinarians, in other words, are “going wild.” Not only 
are they more involved with direct in situ conservation work than 
ever before, thus extending the logics of zoo animal care to wild 
animals who were not previously subject to it, but they also bring 
more wild animals into the zoo as part of extensive rescue and 
rehabilitation projects. Finally, zoo vets are also heavily involved 
in programs that release rehabilitated animals and that reintroduce 
captive-bred animals into the wild. In this sense, the story of zoo 

Introduction

Zoo Veterinarians Gone 
Wild
Meddling as Methodology in 
Times of Crisis



2  Introduction

vets going wild—in their subjects of care and their motivations, as 
well as their ethical standards, professional practices, and scien-
tific techniques—is also a story about zoo animals gone wild, wild 
animals encroaching on the zoo, and, more generally, a wild world 
that has become “zoo-ified.”

Wildlife veterinarians (as opposed to zoo vets) have been around 
for a while, to be sure. But their work has largely focused on pop-
ulations, rather than individual animals: they rarely cared for a 
sick individual or vaccinated wild populations. The extension of 
the zoo vet’s expertise into the wild has thus brought about an in-
tensification of management that traditionally did not exist in this 
space, such as through husbandry and disease management, and 
also a mixing of standards and guidelines that formerly pertained 
only to zoo animals but are now seeping into the wild, including 
with regard to animal euthanasia.

For this to have happened, zoo vets not only added conservation 
to their original animal welfare agenda, but many of them have 
newly shifted their worldview toward an integrative One Health 
perspective that encompasses human and nonhuman animals as 
well as ecosystem health. Equipped with scissors in one hand and 
with novel genetic technologies in the other, zoo veterinarians are 
at the front lines of conservation medicine. It is not coincidental, I 
argue here, that these experts are also on the front lines of the hu-
man responses to both climate change catastrophes such as the fires 
in Australia and epidemiological crises such as COVID-19. Their 
critical expertise in these two seemingly unrelated crises signals 
that bridging the human–animal divide and understanding fluid in-
terspecies relationships (Haraway 2003, 2008; Latour 1993; Tsing 
2012) are instrumental if we are to heal our diseased planet.

My point of departure for this book is what Buddhists often call 
a “beginner’s mind,” an open and inquisitive place that allows one 
to “consider that which is not in our own manner of thinking,” and 
“to come to a place where all forms of inquiry and ways of know-
ing are seen as having a legitimate place in the cosmos” (Roy 2012, 
185). My hope is that readers emerge from this inquiry knowing 
more about how zoo veterinarians see, think, and operate in their 
professional encounters and appreciating the importance of their 
work with nonhuman wild animals. The idea, more broadly, is that 
alongside the deepening of our own expertise, we ought to immerse 
ourselves, tinker with, and meddle in each other’s professional life-
worlds in order to enrich and enhance our understandings of our 
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place on this planet and help us negotiate the challenges that are 
facing us, both within the boundaries of our expertise and beyond 
them. The ethnographic method I have deployed for this purpose, 
and its intense use of participatory observation and in-depth in-
terviews in particular, are central to my meddling practices here. 
Such practices arguably democratize veterinary medicine at a time 
when this scientific expertise is desperately required to mobilize 
the cooperation necessary to save the planet.

Belgian philosopher of science Isabelle Stengers’ ideas on “cos-
mopolitics” and “meddling” have been inspirational to me in this 
context. Stengers instructs that just as no living being is like any 
other, so is every practice unique and unlike another (2005, 184). 
Calling for an “ecology of practices,” she urges her readers to ex-
perience “coexisting and co-becoming as the habitat of practices” 
(184). She further explains that, “Approaching a practice then 
means approaching it as it diverges, that is, feeling its bordering, 
experimenting with the questions which practitioners may accept 
as relevant, even if they are not their own questions, rather than 
posing insulting questions that would lead them to mobilize and 
transform the border into a defense against their outside” (184). 
Later, Stengers refers to this approach as “cosmopolitics”—a term 
she appropriated from the philosopher Immanuel Kant to “consider 
that which is not in our own manner of thinking, and to come to a 
place where all forms of inquiry and ways of knowing are seen as 
having a legitimate place in the cosmos” (2010, 10). Deboleena Roy, 
herself a neurologist, philosopher of science, and feminist, laments 
along these lines that “educational systems . . . have failed to train 
our students to become proficient in both the sciences and humani-
ties” (Roy 2012, 178).

As humanists and social scientists, we have become well-versed 
in critical thinking and deconstruction and have, as a result, come 
to see science as no different than any other story we tell and as no 
less subjective. Stengers responds to this postmodern tendency, de-
manding that much more attention be paid to the details and prac-
tices of professional forms of knowledge. “The emperor is wearing 
clothes,” she writes. “Everywhere, those experts, bureaucrats, and 
procedures authorized by science are at work. . . . We have to un-
derstand the singularity of scientific fictions and to take seriously 
their vocation not to discover but to ‘create’ truth” (Stengers 2000, 
44; see also Oreskes 2019). For Stengers, this means not accepting 
science as an objective truth. She asserts, rather, that “the laughter 
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of someone supposed to be impressed always complicates the life 
of power. And power is always lurking behind objectivity or ra-
tionality when these are arguments used by authority.” In fact, the 
only way to resist authority, according to Stengers, is to concern 
ourselves with science, to “meddle in what is meant not to concern 
us” (Stengers 2000, 46).

Zoo Veterinarians is precisely such an attempt to meddle in what 
supposedly doesn’t concern us: the expertise of zoo and aquarium 
veterinarians. It aims to make visible veterinary practices and pro-
cedures that take place behind closed doors and that are perceived 
as being of no concern to the public, who wouldn’t understand 
them anyway. But as Stengers points out, “the public is not incom-
petent. They don’t need to have their interest stimulated, they only 
need to be informed and persuaded” (2000, 50).

Why Not Study Zoo Veterinarians?

Far from being a straightforward practice, meddling in fact re-
quires much caution—as I have painfully learned on my own flesh. 
It was Christmas Eve in 2018, and the zoo I was visiting was quite 
empty. The staff was planning to leave early, I was told, and so I 
would only have a few hours of observation. I decided to visit none-
theless. I did not communicate much with the veterinarian on duty 
that day. I only wrote her how excited I was for the opportunity 
to observe her work, and how I would be particularly interested in 
seeing an animal surgery in real-time. It seemed that in my many 
prior zoo and aquarium visits, the animals scheduled for surgeries 
would either suddenly turn healthy or they would die, and so the 
procedures would be postponed or cancelled. In this case, there 
was nothing scheduled; we were supposed to chat about the vet’s 
work and then head for a round of routine animal checkups.

Upon my arrival at the zoo on that freezing December morning, 
I was delighted to learn that an emergency surgery would be taking 
place momentarily. A frilled neck lizard had not been doing well 
for a few weeks and did not move at all for four days. The cause 
was unknown, but it was clear that the procedure could no longer 
be postponed. I was taken immediately to meet the vet so that she 
could explain what was going on. She told me that when they open 
the lizard’s abdomen, they might be able to discern what is wrong. 
She suspected that the ovaries were the problem, which is often the 
case with female lizards in captivity as they do not ovulate. If that 



Introduction  5

is indeed the issue, she would need to pull out the eggs. “If it’s her 
ovaries we can spay her like a dog or cat and it will get better,” the 
vet said. However, she continued, “if the liver is bad, then there’s 
nothing we can do so we would inject some T-61, which is what we 
use to euthanize them, and then that would be it.” The vet further 
explained, matter-of-factly, that “it may not be a happy ending, but 
it’s the best for her.” When I asked what she meant, she clarified: 
“I think it’s an important part of veterinary [work] in general, and 
zoo vet work in particular, to make sure nobody is suffering. The 
surgery is the last chance to see if there is something we can do to 
save her. . . . If, during the surgery, I see that there’s nothing to do, 
then I’ll just put her to sleep” (anonymous, interview). Suffering 
and the elimination of suffering are indeed perceived by many of 
the zoo veterinarians interviewed for this project as an important, 
if not the most important, aspect of their work.

At this point, I hesitated. I very much wanted to observe the 
veterinarian’s work in the flesh, but I wasn’t sure that I was pre-
pared to observe a death-in-the-making. There wasn’t much time 
to consider, so I asked for permission to video and record, and 
from then onward I looked at everything from behind the lens. The 
vet and her intern headed to the nearby room to rinse and sterilize 
their hands (which takes five minutes, I was told). While waiting, 
I asked the vet technician—who, as I have learned from my other 
zoo visits, does most of the technical work behind the scenes (see 
also Sanders 2010)—what I might expect from the procedure. I 
had never witnessed a surgery, I told her, and didn’t know how I 
would react. She confided that as the technician who has been at 
the zoo for the longest time, she sometimes feels sad during sur-
geries, usually with animals she has known over many years. Then 
it is harder, emotionally. But since that wasn’t the case here, this 
procedure should be relatively straightforward, at least mentally, 
she implied. During the entire duration of our conversation, the vet 
technician was rubbing the lizard’s belly with a red fluid, which she 
identified as iodine.

Many of the issues that I had already observed in my myriad vis-
its with zoo veterinarians across the world also emerged in the few 
moments before this lizard’s operation. The first is the variety of 
species that zoo veterinarians must contend with and that renders 
their expertise ad hoc and improvisational. In this instance, the vet 
admitted that she had never performed a surgery on this species. 
“But I’ve done surgery on lizards in general, [and] I don’t expect 
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her to be different,” she said. As can be seen in the image on the 
book’s front pages, the catheter was injected into the lizard’s leg. 
The vet explained that

In mammals you would put the catheter in the vein. In reptiles 
it’s very difficult, like human babies, and when it’s very diffi-
cult to find the vein you go into the bone. The bone marrow is 
actually as good as a vein so that’s why it looks like something 
is coming out of her tibia, but that’s actually a catheter inside 
her bone. So we used that to give her the first injection and she 
fell asleep. Now we just put a tube in her trachea and we’re 
taping it to make sure it’s not going to move. It’s tricky (see 
Figure 1).

I suddenly noticed that the lizard didn’t seem to be breathing. 
“How do you know she’s still alive?” I recorded myself asking, 
alarmed. The vet replied: “We’re going to know in a second, actu-
ally, because we’re checking her heart. She’s a reptile so they can 
stop breathing and still be alive, which is amazing. And then you 
can hear their heart.” She continued to explain as she started ster-
ilizing the lizard’s outer body:

So, I’m going to administer the anesthesia and do the surgery. 
Actually, the tricky part is going to be the anesthesia, because 
she’s so compromised that she may not make [it]. Again, it’s 
pretty rare that we do surgery on an animal that’s not great to 
start with. But in this case, this is our last chance.

A few minutes passed in silence. Tools were being handed over, 
from the vet tech to the vet, and then to the table beside her, and 
back again. Scissors, pincers, and many Q-tips. The vet slowly cut 
an incision through the skin of the lizard’s belly, and the vet intern 
hovered over the lizard, helping hold the incision open. The surgery 
was suddenly well underway, and there was a lot of blood. Everyone 
in the room was intently focused downward on the lizard’s open 
abdomen, carefully cutting, dabbing, pulling, and cutting again. 
The eggs were now being pulled out. The pounding of the lizard’s 
heart was projected across the room through a loudspeaker, and it 
began to feel very hot. I was still wearing the sweater I wore out-
side, I realized, and the white gown and surgical mask were mak-
ing it increasingly hard to breathe. I paused to take my sweater off 
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and noticed how dizzy I was feeling. Breathing deeply, I tried to get 
myself back to the lizard. In the meantime, the bleeding increased, 
and a semi-transparent liquid also started flowing through the cut. 
The vet team’s movements were becoming quicker, and with them 
my heart seemed to be pounding faster, too, strangely mixing with 
that of the lizard. I departed from the table, looking for a place 
where I could quietly regain my breath and composure. There was 
no chair to speak of. And then all became black.

I woke up with my cheek on the cold concrete floor. The vet 
technician was leaning over me, telling me that I was okay and sug-
gesting that I not move until the zoo nurse arrives. A few minutes 
passed, or maybe it was a half hour. From my position on the cool 
floor I could observe the vet’s back, as she continued to perform the 
lizard operation with her intern. She did not turn around to speak 
with me. My face felt like a bruised mess, and there was blood 
everywhere. The fingers in my left hand were starting to shoot 
alarming signals to my brain: pain, pain, pain! When I noticed a 
piece of my tooth outside of my mouth, it dawned on me that this 
was no small accident. The nurse finally arrived and briefly exam-
ined my injuries. She gave me some ice, and suggested that I head 
back home to Buffalo, where I should probably get checked. You 
might need braces, she told me when I told her that my teeth were 
not closing properly.

The nurse stayed beside me until I was able to sit up and leave 
the room. My family rushed to meet me, alarmed by the news. My 
eight-year-old daughter’s horrified face told me that I wasn’t look-
ing too good. I’ll spare the readers the details of the difficult year 
that ensued. I lost my two front teeth; I am still wearing braces and 
will need to wear retainers every night for the rest of my life; my 
middle finger is permanently deformed; and my lower lip (which 
required many stiches) has hard scar tissue at its center.

What am I to learn from this incident? I asked myself this ques-
tion many times throughout the following year. Is this what hap-
pens when a non-expert meddles with someone else’s expertise? Is 
the ethnographer’s messing with the black box of medical sciences 
a dangerous endeavor, and how does one avoid such dangers, while 
still allowing oneself to be exposed? The year that has passed since 
the accident contained many doctor visits and waiting room con-
versations with medical students. During these long waits, I have 
come to a deeper conviction that what my accident illuminated was 
the importance of expertise and the need to take it seriously when 
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engaging in interdisciplinary work. In one of our post-accident 
conversations, my father, a physician himself, told me for the first 
time about how embarrassed he was after he fainted during a uri-
nary tract procedure in the early stages of medical school. “We 
get medical students with fainting injuries all the time,” I was in-
formed by the physician who inspected me during my nightlong 
hospitalization in the emergency room.

If my fall was a failure of the cross-disciplinary incentive that 
inspired it, this book is an attempt to correct this failure by attend-
ing to what lay people can and cannot see for lack of expertise, 
and to what experts can no longer see precisely because of this 
same expertise. As much as meddling is an essential part of inter-
disciplinary research—and of any ethnographic project, really—it 
must be done carefully and with heightened attention to what the 
expert view can and cannot afford. This is especially true with 
ethnographies of medical expertise, which reveal the messiness of 
these highly regulated practices and the gradual disciplinary train-
ing that one must undergo to cope with them.

The process of healing, too, requires close attention. Healing 
ourselves and healing others, be they human or nonhuman, are 
deeply interconnected projects. A central aim of this book is to 
broaden our conception of animality so as to challenge the rigid 
distinctions that separate us from them, distinctions which clearly 
informed the veterinarian, who did not even approach me when I 
was lying on the floor beneath her.

How to Study Zoo Veterinarians?

I have been speaking with zoo experts for over a decade now. My 
book Zooland: The Institution of Captivity (2012) includes per-
spectives from zoo directors, curators, keepers, and registrars. 
Only later did I realize that veterinarians were almost entirely miss-
ing from that account. Because they are the professionals most di-
rectly responsible for the animals’ health at the zoo, this disregard 
seemed odd. What happened here? My blindness in this regard was 
not coincidental, I have come to realize. Zooland was concerned 
with documenting the transformation of zoos from entertainment 
enterprises into institutions that are dedicated to nature conser-
vation. With their focus on the welfare of individual animals, zoo 
veterinarians exemplified the traditional animal care model, which 
did not include much emphasis on conservation.
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But this, too, has been changing—and dramatically so. Zoo vet-
erinarians have shifted their focus from exclusively caring for indi-
vidual zoo animals to also considering, and caring for, the health 
of populations, species, and even ecosystems. Zoo Veterinarians 
documents this transition in perspective and the ensuing changes, 
as well as the difficulties, debates, and disagreements among the 
vets engaged in this process. The book also documents the ways in 
which aquariums have followed in the footsteps of zoos (in certain 
instances even surpassing them) and how aquarium veterinarians, 
too, are realizing the limitations of caring solely for individual an-
imals. Perhaps because marine creatures live in a more visibly fluid 
environment than their terrestrial kin, aquarium veterinarians 
have quite quickly come to the important realization that, when 
thinking about health, one must also think of communities, net-
works, and the interconnectivity among all forms of life.

Veterinarian Bill van Bonn of the Shedd Aquarium exemplifies 
this way of thinking. To care for fish, he realized, one must care 
about their water. His veterinary clinic has thus transformed into 
a lab: test tubes with green and brown liquid samples from across 
the aquarium feature in every corner. And after visiting some of his 
underwater patients, we spent the rest of the morning inspecting 
various bacteria from those samples through the microscope. More 
and more of the aquarium and zoo veterinarians I spoke with for 
this project are recognizing the connection between the micro and 
macro forms of life and how these underlie individual and herd 
dynamics. Zoos, too, are coming to recognize the importance of 
biotic life for their broader institutional setting. In 2018, I visited 
Micropia—a zoo dedicated in its entirety to exhibiting bacteria.

My interest in zoological veterinarians was thus sparked. And 
so, after a several years-long break from researching this topic for 
Zooland, I found myself back in the zoo world. This time, I was 
determined to pay closer attention to aquariums, which were not 
part of my previous study. Accordingly, in addition to document-
ing the increasing conservation orientation in the zoo veterinarians’ 
perspective, this book shows the more recent shift of aquariums into 
becoming conservation institutions. In this sense, Zoo Veterinarians 
is concerned with a double “gone wild” moment: that of zoo veter-
inarians as a profession, and that of aquariums as an institution.

I started visiting zoo and aquarium veterinarians for this pro-
ject in 2015. Since then, I have interviewed some 40 veterinarians 
in accredited zoos and aquariums, including in the United States, 
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Canada, Israel, Portugal, Germany, Austria, Denmark, Iran, 
Hungary, Australia, and the United Kingdom. The full list of in-
terviews is provided at the end of this book. Some of the conver-
sations spanned a few days and included on-site observations of 
veterinary work; others were only a few hours long and were held 
over telephone or Skype. As with many of my other projects, here, 
too, the ethnographic process did not end at the interview or with 
the observation. Veterinarians who asked to be more involved in 
the writing process, and those whom I invited to read the text in 
progress or parts of it, suggested points of inaccuracy and ways  
in which their ideas could be expressed more clearly. In this sense, 
the finalized text is a semi-collaborative one (“semi,” because I still 
maintained my position of authority and had the final say on what 
would and what would not be included in the text).

I should emphasize the limits of this study. To speak about zoo 
veterinarians and wildlife medicine as if they encompass a unitary 
and global practice is problematic, as it avoids tackling questions 
about how we should understand localities within the global zoo 
system. This ethnographic study has focused on a cohort of zoo vet-
erinarians who belong to institutions in developed countries with a 
specific disciplinary tradition. Although parts of this tradition and 
its modes of thinking has become globalized, it is nonetheless clear 
that zoo veterinarians are a diverse group, and that their norms and 
practices vary according to the local culture in which they practice 
and its particular relationship to the human–animal divide.

My attempts to include in this study zoo veterinarians from de-
veloping countries failed, for the most part, as most of the vets 
that I reached out to from these countries did not respond. Since 
I found zoo veterinarians in developed countries to be a highly 
interconnected community, this inability to form contact with vets 
in developing countries already speaks volumes about the problem 
of assuming that the processes identified in this book are shared 
across the globe. My discussion of euthanasia begins to unravel 
some of the cultural differences among zoo vet practices, illus-
trating the extensive variability in dealing with “breed and cull” 
strategies even among accredited zoos in developed countries as 
well as between younger and older generations of practitioners. 
Otherwise, readers are encouraged to qualify the statements made 
here based on the specific events and voices presented, and to place 
them in their institutional context, rather than to understand them 
as grand summaries of veterinary medicine.
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Human–Animal Lifeworlds: Between One 
and Multiple Healths

While meddling in expert worlds is certainly a skill that requires 
care, meddling in expert worlds that deal with the human–animal 
nexus demands, additionally, that we pay close attention to the epis-
temic materialities as well as to the temporal genealogies and onto-
logical classifications that pertain to these specific lifeworlds. The 
professional experiences and practices that I discuss in this book 
can be interpreted through a variety of conceptual lenses: post-
humanities, political ecology, environmental history, Science and 
Technology Studies (STS), animal geography, multispecies ethnog-
raphy, and medical humanities—to name but a few. Within most of 
these fields, nonhuman animals have recently come to the forefront 
in what is often referred to as the “animal turn” (Ritvo 2007).

But whereas these fields share an enhanced focus on the animal, 
each also offers a distinct agenda: political ecologists are more con-
cerned with power dynamics in the human–animal context, geog-
raphers with spatial and material dimensions, ethnographers with 
voice and agency, environmental historians with temporal trajec-
tories, STS folks with co-productions within human–nonhuman 
networks, and posthumanists with breaking down species-based 
categories. This is a gross oversimplification, to be sure. I would ven-
ture even further to suggest that these various fields strive to explore 
“nonhuman animals as subjects in their own right and for their own 
sakes” (Benson 2011, 5; Woods et al. 2018). And they seem to all 
share a strong desire to break down the nature–culture divide.

Of the various disciplines featured in this book, two have hardly 
been affected by the animal turn: medical humanities and law. 
 Abigail Woods et al. explain about the anthropocentric focus of 
medical humanities: “Scholars influenced by the ‘animal turn’ 
have not been drawn to study the history of medicine, while his-
torians of medicine have remained largely unaware of the ‘animal 
turn’” (2018, 11). Woods et al. insist with their peers in the medi-
cal humanities that “without asking ‘Where are the animals?’ and 
‘What do they do?’, we cannot truly understand what has consti-
tuted medicine in history or what it has become today” (2018, viii).

This book is a grounded effort to support the emergence of 
a novel field that would expand the medical humanities in non- 
anthropocentric ways. If we wanted to coin a neologism for this 
 endeavor, we could refer to it as the medical posthumanities. One sign  
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of the necessity of expanding the medical humanities into the 
 posthumanities comes from the One Health movement. In response 
to the persistent disciplinary divisions among human health, veteri-
nary medicine, and environmental science, the American Veterinary 
Association (AVA), together with the American Medical Associa-
tion, the Centers for Disease Control, and many other health-related 
institutions, has sponsored the One Health Initiative—an effort to 
promote work on health across disciplinary boundaries and species 
divisions. The AVA’s 2008 executive summary emphasizes that we 
are facing “demanding, profound, and unprecedented challenges” 
associated with a rising demand for dietary animal protein, a loss of 
biodiversity, and the fact that over 75 percent of emerging infectious 
diseases are zoonotic (King et al. 2008). The AVA thus calls for a col-
laborative, holistic, and interdependent approach with an academic 
presence.

Under One Health, transdisciplinarity is paramount, and med-
dling is therefore key. Meddling here involves experts in human, 
animal, or ecosystem health getting to know more about each oth-
er’s disciplines. The shift of zoo vets toward conservation is there-
fore not only about adding ecology to their already strong animal 
welfare expertise. It is also a shift in both worldview and practice 
from the veterinarian’s narrow medical focus on the individual an-
imal body to one that engages holistically to encompass multiple 
bodies and that which exists among them.

The term One Medicine was coined in the early 1900s to high-
light the inherent connections between human and animal medicine 
(Deem 2018, 699). Ninety years later, novel initiatives have taken 
One Medicine further, into the realm of conservation, resulting in 
what is often referred to as “conservation medicine.” Among the 
many definitions of conservation medicine, some have offered that 
it is “a transdisciplinary approach to study the relationships among 
the health states of humans, animals, and ecosystems to ensure the 
conservation of all” (699). The book Conservation Medicine: Eco-
logical Health in Practice (Aguirre et al. 2002) further defines this 
new discipline. It argues that, “scientists and practitioners in the 
health, natural, and social sciences [must] think about new, collab-
orative, transdisciplinary ways to address ecological health con-
cerns in a world affected by complex, large-scale environmental 
threats” (Aguirre et al. 2012, 3). Ten years later, Thomas Lovejoy 
wrote in the preface to New Directions in Conservation Medicine: 
“We have come to understand that the health of humans, animals 
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(and plants!), and ecosystems are all inextricably intertwined. In-
deed, given the major disturbance to the biophysical system of the 
planet itself through climate change and ecosystem destruction and 
degradation, we also must include the ‘health’ of the biosphere” (in 
Aguirre et al. 2012, xii).

Parallel to the rise of conservation medicine, the One Health 
initiative began to emerge in the early 2000s. Situated mainly 
within the human-focused medical field, an early definition of the 
One Health initiative stated that it aims to merge human and non-
human animal health sciences to benefit both (Deem 2018, 699). 
However, more recent definitions of One Health include ecosys-
tems and perceive their health as equally important to that of hu-
man and nonhuman animals (699). To highlight this difference, 
disease ecologists working in the field of biodiversity conservation 
have opted to coin yet another term: EcoHealth (not to be con-
fused with “planetary health,” which maintains a focus on human 
health—only from a global perspective; Lerner and Berg 2017). In 
2008, the Conservation Breeding Specialist Group (CBSG) recom-
mended that zoos worldwide encourage their veterinary staff to 
adopt the integrative approach of conservation medicine and One 
Health and to direct their skills to conservation efforts at all levels 
(Vitali et al. 2011, 1–2; see also the CBSG’s “One Plan” in Braver-
man 2015, 204–207).

Alongside the medical humanities, the other discipline that has 
seen little of the animal turn is law. Maneesha Deckha has argued 
along these lines that “law is an anthropocentric terrain. Not only 
is law the product of human actors, it entrenches the interests of 
humans over virtually all others and centers the reasonable hu-
man person as a main legal subject” (2013, 1; see also Braverman 
2018b). Elsewhere, I have introduced the concept “more-than-
human legalities” to call for legal thinking that is less anthropo-
centric and more multispecies in its orientation. As I pointed out, 
“legal scholarship still largely restricts nonhuman animals to the 
confines of the natural sciences, embracing as truisms their sci-
entific classification into species and subspecies; their sorting into 
Linnaean taxonomies; their categorization as domestic, captive, 
lab, or wild; and their relegation as such to particular geographical 
and emotional zones” (Braverman 2018b, 140).

As in every other medical context, the importance of regulatory 
regimes cannot be exaggerated, as they dictate—often informally 
and thus less visibly—much of how the work is performed on the 
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ground. As a legal ethnographer, I am always on the lookout for 
the “soft” and less obvious ways in which law is imbricated in 
practices that might seem, on their face, non-legal. The importance 
of law is especially evident in this book’s discussion of euthanasia, 
where I document the norms, assumptions, and challenges that af-
fect how zoo veterinarians govern death. I am also quite interested 
in those places that lie outside of the law—those states of exception 
where the law is relaxed, resisted, or nonexistent.

I would argue, finally, that for a new social order to emerge, we 
need to think creatively about law. I have indeed suggested else-
where that: “With the exodus of animals from labs into the social 
realm, we must envision a new ‘parliament of things’ that re-orders 
animals beyond their dualistic classification as subjects or objects 
so that they may assume a meaningful voice in a new social order. 
To reflect this novel vision of society, a new way of thinking about 
law is required” (Braverman 2018b, 140; see also Jasanoff 1996; 
Latour 2005, 2009). This new legal order—plural, more-than-
human, and adaptive—is another important, and thus far quite ne-
glected, disciplinary expertise that must be included in One Health.

Animal Traces: A Brief Structure

Although it is strongly situated in animal studies, Zoo Veterinar-
ians is certainly not written from the animal’s perspective. It is, 
instead, an investigation into the perspective of zoo veterinarians. 
Here, animals perform more as “traces”: “those material-semiotic 
remnants of whatever it is the pursuer hopes to catch, those often 
unintentional indexes of a now-absent presence” (Benson 2011, 3). 
Woods et al. explain that when studying these traces, one must ask 
“not only what they reveal about the health of animals in history 
and the roles that animals played in medicine . . . [but also] about 
the animal’s capacity to attract human attention, and the relation-
ships that bound them” (2018, 16).

The zoo and aquarium veterinarians I write about here work 
with—and also co-produce—animals, by configuring them into 
various categories, roles, and functions. These vets are typically 
concerned with zoo animals, who are largely construed as distinct 
and separate from wild animals and also from domestic and farm 
animals. Zoo animals perform multiple roles: they are ambassa-
dors for their wild counterparts, and they are also research sub-
jects for studies of diseases, husbandry, small population models, 



Introduction  15

and captive breeding—as well as for exploring the efficacy of 
human–animal and animal–animal boundaries more broadly. In 
addition to their work with zoo animals, zoo vets also deal with 
rescue animals who live at the edge of the zoo, as well as with 
other animals who are either fed to zoo animals, function as their 
ideal type, or threaten their existence as such. Again, these roles 
and categories are presented here from the viewpoint of the zoo 
veterinarian as a means of exploring how these experts govern the 
zoo’s animal kingdoms.

Despite my focus on the vet’s very human perspective, I still stress 
the agency of animals throughout, including in my choice of the 
words “who” and “her” when referring to animals. Relatedly, I have 
debated how much corporeality to convey to the readers and whether 
it would be appropriate toward the animals to display graphic im-
ages of them that I, and others, have captured in photographs. The 
set of images in the book was selected carefully with this in mind, 
while being critically aware of the difference between animals who 
still have a face and are familiar to us as such, and those who have 
become flesh and are thus “deanimalized” (Despret 2016, 83).

The book’s four chapters cover different aspects of the zoo veter-
inarian’s work. Chapter 1 documents the ways in which zoo veteri-
narians care for their zoo animals, and how their focus has shifted 
in the last few decades from welfare to conservation. Chapter 2 
then moves to discuss the history of aquariums and their veterinar-
ians, the unique space they inhabit, and both the challenges and 
the opportunity that their work provides for protecting the planet’s 
imperiled oceans. Chapter 3 zooms inward to consider the tools 
and medicines that both zoo and aquarium vets utilize when caring 
for their nonhuman animals, the different diagnostic procedures 
through which they produce knowledge about their animals, and 
their practices of surgically penetrating the animal body. Finally, 
Chapter 4 examines how and when veterinarians euthanize their an-
imals, and the standards and guidelines that apply to such practices.

The book’s conclusion circles back to the failure of my exper-
imentation in meddling, and to the failure of observations by 
non-experts more broadly, to again contemplate how to “do inter-
disciplinarity” amidst a world of experts. This exploration is espe-
cially acute because

No one grou p,  discipline or sector of society holds enough 
knowledge and resources to single-handedly prevent the 
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emergence or resurgence of diseases while maintaining and 
improving the health and well-being of all species in today’s 
globalized world. No one country can reverse the patterns 
of land-use change, marine degradation, carbon release, soil 
degradation, environmental pollution, and species extinctions 
that, if left unmitigated, undermine the health of people and 
animals. Intensive work within each discipline is essential to 
develop expertise. However, research and practices that bridge 
traditional disciplinary silos are a prerequisite to resolving the 
impact of continued human development and growth (The 
Berlin Principles, courtesy of Walzer).

How, precisely, to bridge the interdisciplinary silos has been the 
challenge of One Health, which is explicitly, and enthusiastically, 
inclusive. Animal health experts, human health experts, and 
ecologists—all have a seat at this table. But social scientists, hu-
manities scholars, and legal experts have, thus far, not been as in-
volved. This book calls for such an inclusion of the humanities and 
social sciences to build a “multier” disciplinarity of One Health.



I save species, one individual at a time.
—Kelly Helmick, interview

So, Who Killed Marius?

On February 9, 2014, 2-year old giraffe “Marius” was killed at the 
Copenhagen Zoo. Marius was not sick or old. He was killed be-
cause he was what zoo professionals refer to as a surplus animal. A 
member of the reticulated giraffe species (Giraffa camelopardalis 
reticulata; see, e.g., Figure 1.1), Marius was managed by the Euro-
pean Endangered Species Programme, or EEP. According to Bengt 
Holst, scientific director at Copenhagen Zoo: “our giraffes are all 
part of the European breeding programme for giraffes, and as a 
pure reticulated giraffe, this giraffe was one of a European popu-
lation of a little more than one hundred giraffes distributed over 
35 European zoos.” “Because he came from a genetic line that has 
bred very well over the past years,” Holst explained, “there was no 
space for him anywhere in the population, and he was declared ‘sur-
plus’” (Holst 2014, 1). In addition to its concerns over limited space 
and other resources, the Copenhagen Zoo killed Marius to prevent 
in-breeding within the captive breeding program (CNN 2014).

The ethics of the Zoo’s decision to kill Marius have been widely 
discussed and dissected, both in the mainstream media (e.g., CNN 
2014; The Guardian 2014; National Geographic 2014; New Yorker 
2017) and in academia (Bekoff 2014; Braverman 2015; McCulloch 
and Reiss 2016). Rather than duplicate these efforts, I would like 
to highlight an underexplored detail of this event: the person who 
pulled the trigger of the Winchester rifle that killed Marius was the 
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zoo’s veterinarian, Mads Bertelsen. This detail is not incidental, 
nor is it marginal: the role of zoo veterinarians has evolved consid-
erably in the last several decades and, in fact, they are now the only 
professionals authorized to conduct serious medical procedures, 
including euthanasia, on animals at the zoo (see Chapter 4).

The rationale behind Marius’s killing is also important: the idea 
of a healthy genetic population that will be sustainable both at the 
zoo and as an insurance population for the wild-dwelling members 
of the species is now the zoo’s raison d’être and a major goal of the 
zoo vet’s work. Yet while all accredited zoos would agree that no 
Mariuses should exist in their populations, the means for accom-
plishing this differ: some zoos ensure that such animals aren’t born 
in the first place, and others kill them when they reach maturity. 
These variations in approach are the result of different balances 
that particular zoos strike between the welfare of their animal in-
dividuals. The zoo veterinarian is at the heart of the medical and 
ethical debates underlying the daily operations of zoos, and is cen-
tral to such decision-making practices—both as the zoo animal’s 
major medical caregiver and as the individual who would typically 
be expected to execute such decisions.

Figure 1.1 R eticulated giraffes at the Buffalo Zoo, 2011. Photo by author.
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This chapter explores the changing role of the zoo veterinarian 
in accredited zoos in certain developed countries, and what these 
changes tell us about the transformation of zoo animal manage-
ment. Looking at zoos through the lens of the zoo vet brings to 
light not only the recent transformation of this institution into one 
that regards conservation as its central mission (hence, the vet’s rel-
atively novel focus on the sustainability of populations), but also 
the intensification of wildlife management outside the zoo (hence 
the zoo vet’s increased involvement in in situ projects and the more 
individual-based, medicalized approach of wildlife managers). Tak-
ing population interests into account complicates the welfare calcu-
lus that the zoo vet must consider, making for a much more involved 
biopolitical project (Braverman 2015). In particular, this chapter 
discusses how the zoo veterinarian manages the tensions between 
animal health and welfare, on the one hand, and species and ecosys-
tem conservation, on the other hand. But first, a brief historical note.

The Zoo Veterinarian: An Institutional 
Context

The word “veterinary” likely originates from the Latin veterinae, 
which means “working animals” (The Veterinary Student 1939, 
6). The story of veterinary medicine dates back to Urlugaledinna, 
who lived in Mesopotamia in 3000 BCE and was an expert in 
healing animals (RCVS n.d.). The ancient Israelites, Egyptians, 
and Indians were already familiar with various forms of animal 
diseases. Moses established a system of meat inspection and Egyp-
tian hieroglyphs recorded the uses of herbs to treat and promote 
good health in domesticated animals. The Kahun Papyrus from 
Egypt dates back to 1900 BCE. Vedic literature, which dates from 
around 1500 BCE, relates that India’s first Buddhist king, Asoka, 
referred to two kinds of medicine: one for humans and one for 
animals (Canidae 2014). Both texts are likely the first written ac-
counts of veterinary medicine. Much later, Hippocrates (460-370 
BCE) described hydrothorax in oxen, sheep, and swine and men-
tioned the dislocation of the hip joint of cattle following a difficult 
winter, and Aristotle (384-326 BCE) discovered a few diseases of 
swine, dogs, cattle, horses, asses, and elephants. Vegetius, who 
wrote in the 5th-century CE, is generally considered the father of 
veterinary medicine for his extensive writings on the diseases of 
horses and cattle (Wilkinson 1992, 13; see also Figure 1.2). Since 
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then, there have been numerous literary references to veterinary 
practices. However, it was only with the founding of the veterinary 
school in France by Claude Bourgelat in 1761 that the modern vet-
erinary profession was officially born (RCVS n.d.).

If the veterinary profession dates thousands of years back, the 
zoological veterinarian discipline is relatively new. The first re-
corded zoo veterinarian, Charles Spooner, was appointed to the 
London Zoo in 1829. In the United States, the first part-time zoo 
veterinarian, H. Amling Jr., worked at the Bronx Zoo in 1900. 
Zoo veterinarians created their own independent meeting venue in 
the Association of Veterinary Medicine in 1948, and in 1968 they 
formed their own organization: the American Association of Zoo 
Veterinarians, or AAZV (Fowler 2006).

The AAZV is the professional association for individuals and 
institutions who apply the principles of comparative veterinary 
medicine to zoo and wildlife species. With more than 1,000 in-
dividual and institutional members from 60 countries, the AAZV 

Figure 1.2  The title page of the f irst German edition of Vegetius’ vet-
erinary art, from the Wellcome Institute Library, London. Wikipedia 
commons.
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provides advocacy, collaboration, and partnerships for combined 
efforts in sustaining and improving the well-being of wildlife in all 
habitats (AAZV n.d.). The members work in clinical zoo medical 
practices, diagnostic laboratories, reproductive and pathological 
laboratories, pharmaceutical companies, and a wide range of gov-
ernmental health and wildlife management agencies around the 
world. The first AAZV bylaws were written in 1974 and the most 
recent ones were approved in 2018.

If until the latter part of the 20th century, the health of zoo 
animals was administered by a variety of zoo professionals (and 
especially by zoo keepers), contemporary laws and standards 
have increasingly identified the zoo veterinarian as the exclusive 
medical provider for zoo animals. According to the 2009 AAZV 
Guidelines for Zoo and Aquarium Veterinary Medical Programs 
and Veterinary Hospitals: “zoological parks and aquariums have 
humane and legal obligations to provide proper husbandry, vet-
erinary medical treatment, and preventive medical programs for 
their animals” (AAZV 2009, 2). To achieve this goal, “zoos and 
aquariums in the United States are required to employ an attend-
ing veterinarian to provide adequate veterinary care for the an-
imal collection and to assure that certain minimal standards of 
veterinary care are in place according to the Animal Welfare Act 
of 1966” (AAZV 2009, 2). Specifically, the Guidelines state that 
“surgery can only be performed by a veterinarian,” and that “all 
zoos and aquariums must have an on-site area available for minor 
surgical procedures” (AAZV 2009, 6). These regulatory require-
ments also establish the obligation of every accredited zoo in the 
United States to have a veterinarian on staff and frame the work 
of the zoo veterinarian.

The Guidelines situate the zoo vet as operating within the dual 
framework of welfare and conservation. Accordingly, Article 2(e) 
provides that one of the AAZV’s central objectives is “to promote 
the general welfare and conservation of captive and free-ranging 
wildlife” (AAZV 2012, 1). The combination of welfare and conser-
vation is best reflected in former AAZV President Kelly Helmick’s 
statement, which I quoted in the epigraph, that she “saves spe-
cies, one individual at a time.” Executive director of AAZV Rob 
Hilsenroth explained along these lines that, “while the effort is on 
the individual animals, the overview is saving species” (interview). 
The dual welfare-conservation mission is reflected in the broader 
platform of accredited zoos (Braverman 2012).

This emphasis on conservation and care has brought about 
the collaborative management of specific animals among zoo 
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institutions through programs such as the Species Survival Plans 
(SSPs) in North America and the EEPs in Europe. Currently, there 
are approximately 500 SSP programs, grouped according to taxa 
into Taxon Advisory Groups. According to the American Associa-
tion of Zoos and Aquariums (AZA), each SSP “is responsible for de-
veloping a comprehensive population Studbook and a Breeding and 
Transfer Plan which identifies population management goals and 
recommendations to ensure the sustainability of a healthy, geneti-
cally diverse, and demographically varied AZA population” (AZA 
2017). SSPs are collaborative breeding programs that coordinate 
between all relevant institutions and consider their animals under 
one managerial platform, which I have referred to as “zooland” 
(Braverman 2012). A variety of population management strategies 
serve both to enhance the sustainability within zooland and to cre-
ate healthy populations for possible reintroductions into the wild. 
Such collectively-managed populations of zoo animals are often re-
ferred to by zoos as “insurance populations” (Braverman 2012).

Zoo veterinarians play a central role in the elaborate collabora-
tion among accredited zoos. In North America, the AZA Guide-
lines provide the required industry standards for the 230 accredited 
institutions around the country. According to these Guidelines, a 
Veterinary Advisor (or VA) must be assigned to each SSP, while the 
Veterinary Advisory Group (VAG) coordinates between the Ad-
visors (VAG 2001). The Guidelines identify a vast set of tasks for 
the Veterinary Advisor, ranging between responsibility for medical 
protocols, health provisions, disease prevention, monitoring and 
reporting, and providing information on conservation programs 
(VAG 2001). In certain instances, the responsibilities of Veterinary 
Advisors extend beyond captive zoo animals to incorporate health-
care for in situ animals as well (Deem 2007, 7).

Caring for Diverse Zoo Animals

The modern zoo institution prides itself on caring for a large va-
riety of animals. Accordingly, perhaps the most notable feature of 
the zoo vets’ work is their care for a diverse range of species within 
the confines of what is usually a small urban space. In the words 
of Kelly Helmick: “You might see a hummingbird first thing in the 
morning and an elephant last thing in the afternoon and everything 
else in between. And you need to know what you’re doing” (in-
terview). Helmick emphasized how this diversity carries over into 
medical practice: “We’re the last of the general practitioner. I am 
an anesthesiologist, I am a pathologist, I am an internist, I am a 
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surgeon, I am an epidemiologist; I am an ophthalmologist, a cardi-
ologist, and a neurologist” (interview).

Michael Adkesson is a veterinarian at the Brookfield Zoo in 
Chicago. The images displayed here (see Figures 1.3–1.7) relay the 
vast array of animals he cares for on a daily basis, from polar bears 
through gorillas and penguins to pangolins and grey wolves. “For 
some animals, it’s very easy,” Adkesson told me. But when it comes 
to other animals, such as aardvarks and kangaroos, “there isn’t a 
close correlation with domestic or human animal data that would 
provide information on how to treat those diseases, what drugs are 
going to be most effective, how they metabolize those drugs, and 
what dosage is most appropriate” (interview).

Leigh Clayton, director of animal health and welfare at Balti-
more’s National Aquarium, cares for 15,000 animals belonging to 
800 different species. The challenge, in her words, is “to take [the] 
facts you know from one species and then apply them to another 
species. There is a lot of continuity and similarity.” Specifically, 

Figure 1.3 V eterinarian Michael Adkesson of the Brookf ield Zoo in 
Chicago performs a routine abdominal ultrasound on a po-
lar bear in 2016. Courtesy of Michael Adkesson.
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Figure 1.4 V eterinarian Michael Adkesson listens to the heart of a white- 
bellied tree pangolin in 2016. Courtesy of Michael Adkesson.

Figure 1.5 V eterinarian Michael Adkesson and a veterinary technician 
examine a Mexican grey wolf pup in 2016. The last f ive 
survivors of this subspecies were bred in captivity and their 
progeny were reintroduced into the wild in 1998. Cour-
tesy of Michael Adkesson.
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Figure 1.6 V eterinarian Michael Adkesson checks the teeth of a silver-
back Western lowland gorilla in 2015. Courtesy of Michael 
Adkesson.

Figure 1.7 V eterinarian Michael Adkesson examines the eye of an 
Amur tiger in 2013. Courtesy of Michael Adkesson.
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Clayton explained how to anaesthetize, x-ray, and operate on a 
fish, emphasizing that most fish are not traumatized by such med-
ical processes and go right about their day upon returning to their 
tanks. The difficult cases are with those fish in large containers 
who cannot be behaviorally trained to respond to the vet. “School-
ing fish are hardest to work with as individuals,” she was recorded 
saying (Slate 2017). Octopuses can be quite challenging, too (see, 
e.g., Montgomery 2015).

The challenges that zoo veterinarians face in terms of the sheer 
number of species they care for are exacerbated by the lack of med-
ical knowledge about most species, which have a short history of 
individual care by humans. As Helmick explained:

There’s no book on bear neurology. You can find one of dogs 
and cats and horses, but nobody wrote the book on how to do 
a reproductive evaluation on a chuckwalla, which is a type of 
lizard. So filling those gaps, making those inferences from other 
species, and making those leaps of faith—and having a success-
ful outcome—is why I like doing what I am doing (interview).

One such leap of faith occurs whenever zoo vets must figure out 
the appropriate medication and dosage for their zoo animals. Tra-
ditionally, humans didn’t treat wild animals with drugs: “drugs 
were made for humans and domestic animals” (Helmick, inter-
view). Even today, there are no medical pills compounded for el-
ephants or bears. To treat many zoo animals, then, the vets must 
source pharmaceuticals in larger doses and devise clever ways for 
dosing animals under their care. Helmick described a strategy she 
used for a hippopotamus who suffered from a skin infection: her 
pharmacist “came up with something that we lovingly call ‘hippo 
balls’—[which are] 50 grams of amoxicillin in a peanut butter ball 
half the size of my fist, as opposed to 350 small amoxicillin tablets 
that require darting the animal” (interview).

At the zoo, safety is always a prime concern (Braverman 2012, 
142). This adds yet another layer of complexity to the work of zoo 
vets. Here, from Helmick’s perspective:

A follow-up visit on a grizzly bear usually requires some type 
of immobilization, and that’s a welfare issue for my patient. 
That’s [also] a safety concern for the staff that I work for. 
I  have to get that animal safely anaesthetized, transferred 
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across the zoo, usually when the public is there [i.e. during 
working hours], and safely into my hospital, get all my diag-
nostics, make a treatment plan [so] that I can administer as 
many treatments as I can under anesthesia, and [finally] return 
the animal safely to his bedroom and recover him (Helmick, 
interview; see, e.g., Figures 1.8 and 1.9).

The zoo vets’ medical knowledge draws on, and infers from, 
medical knowledge pertaining to humans, domestic animals, and 
animals in the wild. Their expertise embodies the interrelations 
among these various animals and the need for a holistic approach 
toward caring for all living beings, while at the same time recog-
nizing the differences between them. The range of species that zoo 
vets must care for, the lack of medical information about many of 
these species, and the fact that these professionals are effectively 
the last of the general practitioners—not to mention that this job is 
short-staffed and underpaid (and thus also highly gendered)—all 
exemplify the uniqueness of the zoo vet’s work alongside the pecu-
liarity of the modern zoo institution.

Figure 1.8 V eterinarian Kelly Helmick (left) listens to the heart of an 
immobilized lion (weighing 178 kilograms) at the Woodland 
Park Zoo. Courtesy of the Smithsonian’s Conservation 
Biology Institute.  
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Welfare for Whom?

As medical practitioners, zoo veterinarians have an ethical obliga-
tion to care for their individual animals. A few questions arise in 
this context, including what the animal’s best welfare is, who gets 
to make this decision, and how to balance the welfare of different 
individual animals when they are in conflict. The rationale behind 
Marius’s killing by the Copenhagen Zoo, for example, was that 
the welfare of his mother would increase by experiencing natu-
ral reproduction, instead of the alternative of using contraception 
medications. Indeed, the most widespread means for reproductive 
control in zoos is the use of contraception, which is the strategy 
typically adopted by North American zoos to avoid the need to 
kill their animals later down the line. Yet, this strategy also pre-
sents health risks to the contracepted animals. At the Copenha-
gen Zoo—which, like many accredited zoos, operates under the 
premise that surplus genes are undesirable in captive breeding 
programs—the giraffe mother’s welfare interest in giving birth was 
valued as higher than the calf’s interest to continue living.

Figure 1.9 � Veterinarian Kelly Helmick monitors an anesthetized Hartman’s 
mountain zebra at the Smithsonian Institute. Courtesy of the 
Smithsonian’s Conservation Biology Institute.
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But who gets to decide whose welfare matters more? Helmick 
told me in our interview: “I’m a vet, I’m licensed, and I’m accred-
ited. [So] according to the law[s] that govern my role as a vet, I am 
the animal welfare expert.” At the same time, she recognized that 
“the general public might feel they’re the animal welfare experts” 
(interview). The public outcry over Marius’s killing is but one visi-
ble example of the “great battle of pastorship,” whereby, per Michel 
Foucault, each group claims to be the sole true caretaker of the 
(here giraffe) flock and its individuals (Braverman 2012, 20–23).

Alongside the traditional individual-focused welfare calcula-
tions, another important normative framework that has been 
emerging in zoos generally, and that is applied by zoo veterinarians 
in their work in particular, utilizes the perspective of populations, 
species, and even entire ecological systems. Marius’s individual in-
terest in a continued life, for example, was configured as falling 
short of the population’s interest in sustaining its long-term genetic 
diversity. Put differently, whereas the exclusive focus of the veter-
inary medical world used to be on individual animals, concerns 
about the sustainability of their collective populations that might 
stump individual interests are becoming increasingly important. 
Hilsenroth of the AAZV explained, accordingly, that: “The over-
all goal is to look at what is best for the species that you’re try-
ing to save” (interview). The zoo vet must, in other words, act as 
a Darwinian agent whose primary care is for the survival of the 
species.

Along these lines, advocates of the ecological approach to zoo 
animal management have warned that focusing too much on the 
rights and welfare of individual animals can lead to serious prob-
lems at the species level, especially for imperiled species. And since 
such species are comprised of individual members, so this argu-
ment goes, increased inbreeding, disease, and extinction would 
eventually impact individual animal welfare, too—if not now, then 
in generations to come. How should we evaluate the welfare of 
animals who belong to endangered species and who are no longer 
capable of living outside captive institutions, or without intense 
human management in the wild? Such difficult situations for the 
last members of species in existence who have become “captive for 
life” are increasingly relevant as existing ecological systems can 
no longer sustain them. I have shown elsewhere that the status of 
such animals has made a difference to the management of their 
welfare as individuals—namely, that managing the last northern 
white rhino in existence is not the same as managing a meerkat 
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or a hummingbird (Braverman 2014). Environmental ethicist Ben 
Minteer and ecologist James Collins discuss how this sort of dif-
ferentiated management ends up blurring the in situ–ex situ divide. 
In their words:

Unavoidable animal welfare impacts produced as a result of 
high-priority and well-designed conservation research and 
conservation activities involving captive animals will in many 
cases have to be tolerated to understand the consequences of 
rapid environmental change for vulnerable wildlife popula-
tions in the field. . . . Inevitably, these changes will continue 
to blur the boundaries of in situ and ex situ conservation pro-
grams as a range of management activities are adopted across 
more or less managed ecological systems increasingly influ-
enced by human activities (2013, 49).

Zoo veterinarians increasingly find themselves juggling the conser-
vation interests of species, the welfare interests of their individual 
patients, and the limitations of zoological medicine and institu-
tional practices. So, for example, despite the condemnation by the 
AZA of Marius’s culling, the AAZV’s 1998 edition “Guidelines 
for Zoo and Aquarium Veterinary Medical Programs and Veter-
inary Hospitals” has already considered that euthanasia “may be 
necessary for . . . [animals] that are surplus to breeding and ex-
hibit needs” (AAZV 1998, 11). The incident at the Copenhagen 
Zoo thus highlights the ongoing internal debate within the zoo 
community, and among zoo veterinarians in particular, about the 
ethics of caring for individual zoo animals within a conservation 
framework.

Welfare Hierarchies: Domestic, Zoo, Wild

Although the ex situ–in situ divide is becoming increasingly 
blurred (Braverman 2015) and, with that, the distinctions between 
domestic and wild animals are also softening, certain zoo vets in-
sist on the continued validity and importance of maintaining these 
categorical distinctions. Helmick reflected on the complex interre-
lations between them:

I do not confuse my pets at home with patients at the zoo. And 
yet I care deeply for them both and I try to put their interests 
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forward each and every time. But I don’t think people under-
stand that animals serve a purpose, . . . and [that] we, as human 
beings, have a responsibility to those animals whether they’re 
in the wild, in our homes, or at a zoo. Our responsibility to 
them is different [in each situation]. That’s why we do more 
for an animal at the zoo than for an animal in the wild—in 
part because we can, but in part because we’ve taken on the 
responsibility for that animal—we give it its environment, we 
provide it with its food, and we darn well better take care of it 
when it’s not feeling well (interview).

Helmick’s statement highlights the fact that both zoo animals 
and the corresponding responsibilities of zoo vets lie somewhere 
between the categories of wild and domestic. The distinction she 
makes between these categories is not based on animal type but 
rather on the animal’s institutional context. The same exact fish 
can be classified as pet, wild, or captive—each with its own bag-
gage of responsibilities. Helmick also refrains from referring to 
the animals at her zoo by their pet name (something she reserves 
for pets). Instead, she calls them “patients.” The name Marius, 
she pointed out, was given to the giraffe for internal identification 
purposes only, and wasn’t intended for use by the public (indeed, 
the Copenhagen Zoo’s scientific director never used this name in 
public presentations; see, e.g., the New Yorker, 2017).

The veterinarian’s guarding and reinforcing of the traditional 
distinction between pet and wild animals correspond closely with 
the overall mission of the zoo to delineate and reinforce such cate-
gorical classifications (Braverman 2012, 69), which in turn aligns 
with the protection by zoos of notions of wilderness and pristine 
nature. In fact, the central rationale behind the modern zoo’s ex-
istence is, arguably, to expose zoogoers to a valued wild nature 
(Braverman 2012). The difficulties in balancing the various inter-
ests and hierarchies among domestic, zoo, and wild settings and 
animals, especially those who are defined as endangered species, 
were brought home by a story related to me by Helmick. The story 
focuses on an instance that involved caring for injured endangered 
Florida panthers taken from the wild and placed in human care un-
til they could recover sufficiently to function in the wild. Accord-
ing to Helmick, the panthers lived in a five-acre pen at a private 
facility managed by the United States’ Fish and Wildlife Service, 
which she visited weekly. To ensure that the panthers could hunt 
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after their release, wild deer were placed in their pens as prey. The 
deer thus served as a tool for the rehabilitation of the panthers, 
implying that their life as members of an abundant species is less 
valuable than that of the panthers as members of an endangered 
species (for a further discussion of the biopolitics of animal man-
agement, see Braverman 2016 and 2017). Helmick referred to this 
as “intensive population management.” Here is how she outlined 
her ethical calculus in this regard:

The deer cannot escape, [but] neither can the panther. 
Should [the panther] be allowed to starve? . . . Panthers are 
endangered—WTD [white-tailed deer] are not. WTD are 
hunted by humans for food and sport. [Why is] hunting a 
deer with skill, weapons, and the use of feeding stations to 
enhance kill success acceptable, but a “welfare” decision [by 
vets] to contain that deer so that another predator—this time, 
the panther—can hunt it within a large space, requiring the 
panther to exhibit skill and ability, isn’t? Does a WTD have 
the “right” to not be eaten by a panther? Does the same WTD 
have the same right to not be hunted by a human? Humans 
alter panther habitat to build homes and roads and to plant 
crops. . . . Does the panther only have the “right” to hunt 
WTD when a human decides that the WTD can “escape” the 
predator? . . . What are the ethics of releasing a predator back 
to the wild without ensuring it has returned sufficiently to a 
level of health that will allow it to be successful in the wild? 
Should the vet recommend that the panther be fed canned cat 
food and hope for the best? What are the ethical implications 
of that? You wouldn’t release a WTD back to the wild if you 
didn’t assess its ability to run away; you wouldn’t release an 
eagle back to the wild if you didn’t assess its vision and flight 
capability; you do not return a predator to the wild until you 
are sure it can hunt. If you can’t accept that last tenet and the 
ethical responsibilities that come with it—then you are choos-
ing to let the panther go extinct because of a lack of human 
compassion, the presence of human ignorance or bias, or self-
ishness and an inflated sense of our “ethics” (e-mail communi-
cation; italics and quotation marks in original).

Clearly, Helmick’s everyday work as a zoo vet presents intense eth-
ical deliberations. And although many animal welfare proponents 
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would likely disagree with her conclusions, no one could suggest 
that she avoided carefully thinking through the ethical issues. For 
her, a panther should be fed with wild deer for two reasons. First, 
the panther was captured by humans and thus humans have an en-
hanced responsibility for his welfare (this applies to the deer, too). 
Second, panthers are endangered and thus humans have an addi-
tional responsibility to save them, which includes training them to 
survive in the wild before they can be released. Constructing and 
negotiating such biopolitical hierarchies among different wild spe-
cies, and also among members of the same species in wild and zoo 
settings, are routine aspects of animal management (Braverman 
2016) and, as such, are at the heart of the zoo veterinarian’s work.

Zoo Veterinarians as Conservationists

The transition of zoo animal management toward conservation 
is quite recent (Braverman 2012). Like the zoo institution within 
which they operate, the zoo veterinarian profession, too, has trans-
formed in the last several decades. Hilsenroth described: “It’s gone 
from where we were in the 1950s, when it was mainly emergency 
medicine, then to preventative medicine, and then [to] sustaina-
bility within the zoo populations and, finally, we are now moving 
toward the sustainability of animals in situ” (interview). The trans-
formation in the zoo vet’s work, according to Hilsenroth, is not 
only from an individual to a species focus, but also from ex situ to 
in situ conservation.

Generally speaking, zoo vets see themselves as contributing to 
conservation in three ways: by directly participating in conservation 
in the wild—or in situ conservation; by promoting scientific knowl-
edge about zoo animals as proxies for animals in the wild—that 
is, using these animals to create databases, archives, serum banks, 
and, generally, to further veterinary medicine for the benefit of wild 
animals and humans alike; and by reintroducing zoo animals into 
the wild (in a way, a more extreme form of proxy, as reintroduc-
tions are performed in order to support wild populations—namely, 
the zoo animals support in situ conservation by themselves becom-
ing in situ animals). In addition to these three contributions, zoo 
vets indirectly support conservation by caring for the animals who 
are then used to educate zoogoers about conservation in the wild 
(Braverman 2012, 58, 74). In what follows, I briefly explore the 
three direct contributions of zoo vets to conservation.
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A growing number of zoo vets dedicate a larger share of their 
work to support conservation in the wild. Research veterinarian 
Sharon Deem noted along these lines that, “[i]n addition to the 
health care provided to captive animals, zoo veterinarians today 
have a number of roles within in situ conservation projects that en-
sure the maintenance of healthy and viable free-ranging populations 
of wildlife” (Deem 2007, 3). Hilsenroth explained that, “to be an 
AZA certified zoo you have to be doing some kind of conservation 
initiative or funding some kind of conservation initiative somewhere 
in the world” (interview). In its 2015 Annual Report on Conserva-
tion Science, the AZA noted that zoos spent over 186 million dollars 
on field conservation projects in over 120 countries, thereby benefit-
ing more than 700 species, 227 of which are listed as endangered or 
threatened under the Endangered Species Act (AZA 2015, 2).

Veterinary medicine is an essential component of the zoos’ in situ 
conservation initiatives. For example, Adkesson of the Brookfield 
Zoo told me about his work in a protected marine area in Peru: 
“I’ve been working down there since 2007 and I’m very intimately 
involved in a conservation program focused on South American 
fur seals, South American sea lions, and Humboldt penguins” (in-
terview; see also Figures 1.10 and 1.11). Such in situ work is often 
related to a specific exhibit or ex situ conservation initiative, in 
which the zoo vet is already well versed. Hilsenroth explained, 
for example, that “if your zoo has some orangutans, you might be 
doing a project over in Borneo with the wild orangutans and your 
vet might be going over there twice a year” (interview). This way, 
in situ conservation initiatives simultaneously support and are sup-
ported by the zoo’s particular strengths and resources.

But working in situ also presents new challenges for zoo veter-
inarians, as the medical resources at their zoos often cannot be 
transported to remote locations. Adkesson explained that without 
the very advanced equipment at the zoo, “it can feel like practicing 
50 years in the past. So it’s a combination of trying to adapt equip-
ment that’s used in a hospital setting into a field setting and to 
make things run [with] batteries [or] off solar panels” (interview). 
In addition to the technological challenges, there are also the chal-
lenges of caring for wild animals in a less controlled environment 
than that provided by the zoo. Adkesson told me accordingly:

With wild animals, that animal needs to wake up from anes-
thesia and recover and be able to be right back in the wild in 
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a free-range setting. You don’t necessarily have a lot of follow 
up care or the opportunity to intervene again, so you’re really 
trying to do everything as safely and effectively as you possibly 
can, while also making sure that the animal is not going to 
have long term deleterious effects from [the medical care].

Hilsenroth summarized the differences between the work of zoo 
vets in and ex situ. At the end of the day, he told me, “in situ vet 
work is much more focused on population health,” while in-zoo 
vet work focuses more “on the health of that individual animal per 
se” (e-mail communication).

Another area in which zoo veterinarians administer care for in 
situ animals is in wildlife hospitals and rescue centers that are sit-
uated in the zoos themselves. Historically, the function of zoos as 

Figure 1.10 V eterinarian Michael Adkesson examines a Humboldt pen-
guin at his zoo in 2017. His expertise with this species in 
zoos helped him when leading conservation programs in 
Peru for over a decade. Courtesy of Michael Adkesson.
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rescue centers has evolved in locations where the central government 
did not traditionally perform the role of wildlife protection. “The 
Melbourne Zoo historically has not had a wildlife hospital, but 
now it is becoming one because more and more people are bringing 
wildlife to the zoo,” Larry Vogelnest of Sydney’s Taronga Zoo told 
me along these lines. “So it’s becoming more and more the role of 
zoos to accept and look after wildlife rescued by members of the 
community” (interview). “A hundred years ago, if someone found 
an injured bird or a small mammal, what would be the first place 
they would bring it to? The zoo!,” Endre Sós, lead veterinarian at 
the Budapest Zoo, said in our interview. Sós also serves as director 
of the zoo’s wildlife rescue center. “We don’t rescue game animals 
[or invasive species]—only protected species,” he emphasized. At 
the same time, Sós also admitted that 95 percent of those protected 
species are relatively common. “From a purely conservation point 
of view, it’s not important to save 300 blackbirds from a popula-
tion of 100,000 birds. It doesn’t make a difference,” he said. “But 
it does make a huge difference that people develop trust toward the 

Figure 1.11  Veterinarian Michael Adkesson examines two wild South 
American sea lions immobilized in Peru in 2015, as part of 
a health assessment project to aid the conservation of this 
locally endangered marine mammal. Courtesy of Michael 
Adkesson.



“Saving Species, One Individual at a Time”  37

zoo and [toward] wildlife veterinarians—and then you [can] teach 
them how to protect those species,” he explained (interview).

This message can become complicated when the public insists on 
rescuing a non-protected or even an “invasive” or “pest” species. 
“We don’t want to take feral pigeons,” Sós told me, explaining 
their negative conservation value and how they often carry dis-
eases, “which would be a disaster to introduce to a rescue station.” 
But when he has refused to care for pigeons, or other animals like 
them, people have often become upset. “We try to explain that 
we really cannot have this animal here because of veterinary rea-
sons,” Sós explained. Still, “usually these people don’t understand. 
So we try to find a place in an animal welfare organization. But 
if we can’t, then we have to euthanize them—and that’s usually 
what happens.” When you perform this kind of activity, Sós fur-
ther stressed, “you really have to be careful about the safety of 
your own collections, too.” He therefore emphasized the impor-
tance of separating the rescue space from that of the zoo, so that 
whatever outbreaks or “contaminations” happen with the wildlife 
there would not impact the zoo animals, and vice versa. In his 
words: “We had to rebuild our new rescue center a few years ago 
because the old rescue center was within the zoo, which was really 
not proper. Now it’s at the edge of the zoo, close to the perimeter 
fence, so it can easily be approached from the outside. We have 
a separate staff who only works for that rescue facility.” Veteri-
narian Larry Vogelnest of the Taronga Zoo also directs a wildlife 
hospital situated at the zoo. He, too, emphasized the need to keep 
the zoo animals separated and protected, while recognizing that 
“obviously a lot of our zoo animals are exposed to wildlife on a 
daily basis [as] there are free ranging wildlife species all around the 
zoo” (interview).

Veterinarian Chris Walzer of the Wildlife Conservation Society 
was much less excited about the rescue and rehabilitation of wild 
animals by zoos. He is convinced that such projects end up exacer-
bating welfare concerns, rather than advancing conservation goals. 
He explained in our interview:

It’s quite important to draw a clear distinction between rehab 
work and the classic work of wildlife veterinarians. The public 
[is often left] with nowhere else to go with injured animals, 
so they’ll go to the zoo. You will never have this problem in 
Africa, say in Kenya or in Tanzania or in such places that have 
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wildlife services. They have 50 years of experience dealing 
with wildlife. They have protocols in place; they deal with this 
on a daily basis. It’s actually countries in some parts of Europe 
and North America where veterinarians in zoo institutions 
[perform this rehab function]. The veterinarians involved in 
such practices, while very passionate about it, are also not very 
open to reflecting on what they’re doing. . . . This is a pity, 
actually. I mean, you’re missing a really interesting part of this 
profession. . . . The standard veterinary education ignores the 
concept of selection [and of] evolution, [for example]. So it’s 
quite hard when you come to students in their final year with 
these concepts to tell them that it is probably detrimental for 
the population that you’re releasing this bird to the wild, [be-
cause the bird] potentially releases a package of pathogens into 
an environment which is completely saturated by the species.

Alongside the zoo professionals who are applying their ex 
situ-based knowledge to in situ situations, the zoo animals them-
selves at times serve as stand-ins for their conspecifics in the wild. 
The role of zoo vets in this context is to further scientific knowl-
edge about their zoo animals as a way of contributing to the ac-
cumulation of knowledge about wild animals at large. Indeed, 
according to the zoo vets I spoke with for this project, collecting 
data about zoo animals is important not only in order to manage 
zoo populations better, but also to better understand their wild 
counterparts, thereby assisting with the in situ conservation of 
wild animals. Helmick commented, accordingly, how the work 
of zoo vets both in situ and ex situ supports and enhances the 
understanding of individual animal husbandry as well as that of 
population management. In her words, having a “zoo keeper staff 
that’s knowledgeable and informed about welfare indicators, hav-
ing those conversations, applying best knowledge—that’s going to 
help some animal in the wild or populations in the wild, at some 
point” (interview). Here is how Sós of the Budapest Zoo articu-
lated the importance of conservation for his work:

I was always [motivated] to be someone who was conserving 
wildlife. And that’s the main reason I became a zoo vet. . . . 
Of course, you work daily in a zoo, so you are involved with 
a gorilla named X and a zebra called Z. That’s not conserva-
tion, [but] welfare: you are responsible for those animals and 
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you like those animals. So that’s very important. If you try to 
see the big picture, then [conservation] is the most important 
thing—and that’s what really matters in the long term. I want 
to be very honest: I don’t like zoos because, somehow, they still 
lock animals in cages for exhibits. But at the same time, I think 
zoos are very important [for conservation]. A zoo without con-
servation is just a commercial enterprise (interview).

Along these lines, certain zoo animals are used as models for re-
search that would benefit the conservation of their wild counter-
parts. Sós shared with me how his zoo used the relatively abundant 
Ukrainian steppe viper, which it purchased from breeders for this 
purpose, to learn how to handle and monitor the endangered Hun-
garian meadow viper. “When you get the permission to catch ten 
founder animals of this [endangered] species from the wild and you 
just kill them within a few months—that’s a disaster.” The idea of 
a model species, he explained, is to perform the experimental work 
on the non-endangered species that is most closely related to the 
endangered one so that if you do make a mistake, “then it’s bad for 
you and bad for the animal, but at the same time maybe you helped 
an endangered species.” In his view, “This is a perfect example for 
when [zoos] have to decide between welfare and conversation”—
and conservation wins.

Research and data collection that travels along the in situ–ex 
situ divide has already yielded important benefits, Helmick told 
me. Her best example was the West Nile virus. “It was a zoo vet 
pathologist who first identified the outbreak,” she noted proudly, 
explaining that the serum samples that she collected in 1982 
proved critical for developing the tests used across species. “We 
helped provide the necessary material so they could validate this 
test across hundreds of species. It’s still the test they use today. We 
didn’t know we would need that sample when we collected it in 
1982, but we knew that, one day, that sample from that captive 
animal was going to serve a purpose for some wild animal or some 
other program elsewhere” (interview).

Several veterinarians repeated the West Nile virus story as one 
of the strongest justifications for veterinarian research at zoos. Ac-
cording to Walzer:

We were quite well-acquainted with this virus in Europe and 
it didn’t really worry us too much, but we’d never seen it in  
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North America. When the West Nile hit the East Coast of the  
United States, crows were falling from the trees, dying. At the 
time, the Centers for Disease Control thought this was the east-
ern equine encephalitis. But at the zoo we had some emus— 
Australian ostrich-like birds. And the emus are exquisitely sen-
sitive to the eastern encephalitis, yet they didn’t get sick and die.  
So Tracey McNamara [the zoo’s vet] deduced that there is no way  
it could be this virus, it must be another one. This highlighted 
the role of zoos as potential sentinel sites because they have these 
multiple species which have different susceptibilities to wildlife 
diseases. So they’re actually quite good sites for the initial recog-
nition of new viruses moving through (interview).

Apparently, when McNamara contacted the Centers for Diseases 
Control to report her suspicions, they refused to accept her sam-
ples because the samples were obtained from animals, not humans 
(Khan 2017). This is a perfect cautionary tale about the dangers of 
a rigid application of human-animal categories.

Vogelnest of the Taronga Zoo similarly emphasized the impor-
tance of zoo animals in disease surveillance in the Australian con-
text. In his words:

We provide data on disease in wildlife to the Australian govern-
ment. All animals [who die], whether zoo animals or wildlife, 
have a postmortem examination done and a diagnosis is made. 
With the wildlife, the results of those findings are fed into a da-
tabase so that we monitor what diseases [occur in] wildlife. In 
terms of protecting Australia from incursions of exotic disease, 
these cases are very valuable. . . . Pathogens are being identified 
all the time. We’ve diagnosed several that are not necessarily 
exotic to Australia, but they were previously unrecognized else-
where. So it is a very important part of what we do (interview).

Through data and serum, the medical knowledge about zoo ani-
mals has seeped into and informed other forms of medical knowl-
edge. “Health connects all species on the planet,” Tufts School of 
Veterinary Medicine Dean Philip Kosch declared in a symposium 
on conservation medicine (Norris 2001, 7). Much of the focus at 
the symposium was on the complex problem of emerging diseases. 
“There are almost no examples of emerging wildlife diseases not 



“Saving Species, One Individual at a Time”  41

driven by human environmental change,” one disease ecologist re-
ported. “And few human emerging diseases don’t include some do-
mestic animal or wildlife component” (quoted in Norris 2001, 7).  
Proponents of conservation medicine argue, accordingly, that “just 
as an ecological perspective can aid health workers in understand-
ing the mechanisms of disease, adopting a medical model can 
benefit conservationists” (7). Zoo veterinarians see themselves as 
uniquely positioned to bridge medical expertise, knowledge about 
zoonotic diseases, and ecological considerations (Deem 2018). As 
I mentioned in the Introduction, this tri-disciplinary nexus has re-
ceived different titles and emphases. Once referred to as “conser-
vation medicine,” the preferred term these days seems to be “One 
Health” (Walzer, interview; Deem 2018; see also Deem et al. 2019).

Reintroductions

The third contribution of zoo vets to conservation, and yet another 
site for exemplifying the tensions between welfare and conservation, 
is the complex process of animal reintroductions from captive to in 
situ locations. The idea behind zoo animal reintroductions, and a 
central conservation-based argument by zoo experts in support of 
housing animals in zoos and aquariums today, is that zoo animals 
serve as insurance populations—a source for the reintroduction and 
restoration of captive members of endangered or extinct species to 
the wild (Braverman 2015, 125–143). Indeed, reintroductions have 
produced some notable conservation successes in recent decades, in-
cluding the recovery of the Arabian oryx, the black-footed ferret, and 
the California condor (see, e.g., Figure 1.12). However, as Minteer 
and Collins point out: “It is one thing to evaluate captive-breeding 
programs designed to provide a steady supply of charismatic an-
imals for zoo display. It is another thing to assess those activities 
with the goal of recovering wildlife populations threatened in the 
field because of accelerating environmental change” (2013, 47). 
For these authors, the goal of recovering wildlife populations will 
“ultimately compel us to rethink our responsibilities to safeguard 
declining species and promote ecosystem integrity and health in an 
increasingly dynamic environment” (48).

Moving living organisms to new environments is risky. Some of 
my past research has focused on the training regimes designed for 
zoo animals undertaking this transition into the wild (Braverman 
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2014 and 2015). The outlook of zoo veterinarians is slightly dif-
ferent and focuses primarily on biosafety risks—that is, the poten-
tial transmission of foreign diseases and parasites. The paramount 
importance of biosafety in the work of the zoo vet can be gleaned 
from the following quotation in a veterinary handbook: “the input 
of veterinarians in reintroduction is paramount. Disease is a major 
risk factor in captive wild animal management. Reintroduction of 
captive-bred individuals in the wild could have potentially cata-
strophic effects when you consider the possible dissemination and 
risk of an epizootic disease wiping out a population” (Kelly et al. 
2013, 165).

Figure 1.12  Veterinarian Kelly Helmick performs an abdominal ultrasound 
on an anesthetized black-footed ferret at the Smithsonian 
Institute. The black-footed ferret is one of the most endan-
gered mammals in North America and is managed through 
a captive breeding program that reintroduces offspring into 
the wild (Braverman 2015). Courtesy of the Smithsonian’s 
Conservation Biology Institute.
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The myriad concerns around reintroduction practices have re-
sulted in their heightened regulation. For example, in Quarantine 
and Health Screening Protocols for Wildlife Prior to Transloca-
tion and Release into the Wild, veterinarian and chair of the IUCN 
SSC Veterinary Specialist Group, Michael Woodford, stated: “It 
is now widely recognized by wildlife veterinarians that every wild 
creature that is the subject of a translocation must not be regarded 
as just a single animal but rather as a package containing an as-
sortment of potentially dangerous viruses [and] bacteria . . . any 
of which may become pathogenic in a new situation, involving 
stresses [to] individuals in a changed environment” (2000, 7). This 
approach is holistic not only in that it emphasizes the interconnec-
tions between different forms of life, but also for highlighting that 
what looks like an individual animal is in fact an interspecies rela-
tionship, what others have referred to as a “holobiont” (Margulis 
and Fester 1991).

Conclusion

This chapter has explored the changing role of the zoo veterinarian 
in contemporary zoos, with a particular focus on North Amer-
ica and Europe, and what these changes tell us about the shift-
ing management of zoo animals toward conservation. In a time of 
rapid transformation of both captive and wild settings, the role of 
the zoo veterinarian is also undergoing dramatic change. Whereas 
traditionally, the zoo vet’s main concern was the welfare of the 
institution’s individual zoo animals, it has expanded in recent 
decades to include not only the diversity and sustainability of zoo 
populations, but also the health of individuals and populations in 
their natural ecosystems and, even more so, the health of these 
ecosystems. The expansion of medical knowledge, especially about 
disease and its prevention, and the development of complex and 
integrative in situ–ex situ population management strategies, are 
reflected in and reinforced by the changes in the zoo veterinarian’s 
practice.

The chapter has centered on zoo vets in an attempt to capture 
the complexity of the animal–human relationship at the nexus of 
wild and captive settings, at a time when the very survival of many 
of these animals and species in their natural habitats is threatened. 
Situated on the front line of care for these animals, both as individ-
uals and as populations, the zoo vet must make difficult decisions 
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about their life, death, and welfare under constantly evolving and 
rapidly changing conditions. Comparing between, and inferring 
from, different types of animals and operating in multiple settings, 
the zoo vet’s practices necessitate a complex biopolitical calculus. 
This chapter has only begun to reveal such biopolitics at the heart 
of the zoo veterinarian’s work, which deserve further scholarly 
explorations.



Introduction

The extensive body of social science and humanities scholarship 
on zoos rarely discusses aquariums. Despite their independent 
historical trajectory and unique characteristics and challenges, 
aquariums are considered by many as the younger sister to the 
more established terrestrial zoo institutions. This perception about 
aquariums can be explained in various ways: aquariums do not 
have quite the same controversial colonial history as zoos, they are 
fewer in number and smaller in size, and they exhibit animals who 
are less “like-us,” and thus not as well-known to science. With 
the exception of certain marine mammals, aquarium animals have 
thus rarely been championed by animal rights campaigns, which 
have tended to focus more on zoo animals such as elephants and 
gorillas. Of 41,500 species assessed by the International Union for 
Conservation of Nature Red List in 2017, only 1,500 or so were 
marine species (Baylina, interview).

Aquarium establishments also necessitate complex physical and 
technical undertakings: huge water filtration systems, for example, 
and distinct expertise for handling marine creatures, many of whom 
simultaneously serve as commercial products in food industries. 
Aquaculture, which accounts for about half of the seafood con-
sumed worldwide, is the fastest growing sector in the food industry 
and generates 50 to 170 billion farmed fish every year (Gunther 
2018). As one of my interviewees from the aquarium world put 
it: “it’s more complicated to explain conservation and protection 
and the need for sustainability and constraint in these contexts” 
(Baylina, interview). Also, unlike contemporary accredited zoos, 
until recently many aquariums did not hire in-house veterinarians. 

Chapter 2

Fluid Encounters 
Aquariums and their Veterinarians 
on a Rapidly Changing Planet
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In fact, the marine environment was so alien to Western medicine 
that early veterinarian expertise did not cover it. This situation is 
rapidly changing. The annual meeting of the International Asso-
ciation of Aquatic Animal Medicine, established in 1968, is now 
attended by hundreds of veterinarians and includes both marine 
mammal and fish experts.

This chapter focuses on the novel profession of veterinarians in 
aquariums, discussing the challenges of this profession and the re-
cent changes it has undergone. I draw on in-depth interviews with 
aquarium veterinarians in various locations—including the United 
States, Canada, Israel, Portugal, Denmark, and Germany—to doc-
ument their unique perspective and the hurdles they face when at-
tempting to manage the health and well-being of marine animals 
while simultaneously navigating conservation concerns. This can 
only be an initial study and thus highlights the need for additional 
scholarly work in the social sciences and humanities on aquar-
iums, their wet forms of life, and the challenges—as well as the 
 opportunities—that their management poses to the human caretak-
ers of this space. This need is especially acute in light of the declining 
state of extant species and ecosystems in the world’s seas. Aquatic 
species and their watery environments are mitigating and absorbing 
many of the impacts of climate change and pollution around the 
globe and have an important role to play in the conservation of our 
planet, 70 percent of which is covered by water.

Aquariums and Their Veterinarians: A Brief 
History

The earliest documented aquarists were the Sumerians, who kept 
fresh water fish in artificial ponds at least 4,500 years ago, and 
records of fish keeping also date back to ancient Egypt and Assyria 
(Britannica n.d.). The ancient Romans were the first known marine 
aquarists: they constructed ponds that were supplied with seawater 
from the ocean. Although goldfish were successfully kept in glass 
vessels in England during the mid-1700s, aquarium- keeping did 
not become well-established until the basic relationship between 
oxygen, animals, and plants became known in the mid-19th cen-
tury (Britannica n.d.). In 1853, the Zoological Society in London 
opened the first modern public aquarium, where it exhibited over 
300 marine species in enclosed tanks referred to as the Fish House 
(see Figure 2.1). The term “aquarium” (from classical Latin: a 
watering place for cattle) was coined by British naturalist Philip 
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Henry Gosse and was adopted and popularized by the London 
Zoo shortly after (ZSL n.d.). Similar institutions were later es-
tablished in New York City, Boston, Vienna, Hamburg, Lisbon, 
and Berlin. By 1928, there were 45 public aquariums throughout 
the world, but growth then slowed down until after World War II 
( Encyclopedia Britannica n.d.). Today, many of the world’s prin-
cipal cities manage large aquariums. Alongside such public and 
private aquariums, there are also aquariums that serve chiefly as 
research institutions (e.g., Scripps Institution of Oceanography) 
and temporary aquarium exhibits such as those found at world 
fairs (Encyclopedia Britannica n.d.).

The aquarium veterinarian profession became its own inde-
pendent profession toward the mid-20th century. Sam Ridgway 
was one of the founders of marine mammal medicine and also 
the founding president of the International Association for Aquatic 
Animal Medicine, established in 1968. A veterinarian and an 
 expert in dolphin biology and communication, Ridgway empha-
sized in our interview that he does not see himself as an aquarium 
 veterinarian—he fatefully stumbled upon dolphins when working 
with dogs and supervising food inspections at a military base (see 
also Ridgway 2008). “Nowadays, [however,] most of the aquari-
ums have vets,” Nuno Pereira of the Lisbon Oceanarium told me. 
“But their presence is not as consistent as in zoos,” he qualified. 

Figure 2.1 I nside the Fish House, circa 1875, the London Zoological 
Society.
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He and other aquarium vets I spoke with also mentioned that un-
til recently, it was difficult to train for and practice this relatively 
novel profession (see also LePage, interview). This is how Pereira 
explained the history of training in this field:

Back in the days, veterinarians didn’t know how to work with 
fish; they had to teach themselves. There was literature, but 
no formal education. [So] I went to aquariums in the United 
States and started to network and we started to help each 
other. Nowadays, it’s better: there are some veterinary schools 
that deal with fish medicine, so you can start learning this at 
the university (Pereira, interview).

Notwithstanding the increased opportunities for relevant edu-
cation, all of my interviewees stressed the still-small number of 
aquarium vets and the emotional toll that this community’s isola-
tion has had on their work. As one interviewee told me: “It’s quite 
strange to be one of three or four persons in this world who can 
handle this or that [fish] species. It’s kind of frightening.”

The aquarium veterinarians I spoke with also emphasized the 
vast differences between zoos and aquariums and the immense 
challenges of working in aquariums. In the words of Núria Baylina, 
Curator and Head of Conservation at the Lisbon Oceanarium:

The pumps, the filters, the disinfection systems—everything [in-
tended] to keep an aquarium with marine species is very com-
prehensive and is much more complicated than a zoo enclosure 
where you keep giraffes or elephants. So [aquariums already] 
start from a totally different place than zoos. The other thing 
is that in zoos, most of the exhibits focus on one species, while 
aquariums keep mixed species exhibits. . . . When people go to 
an aquarium, they want to see the environment, not just one 
species. It’s a little bit different when you go to the zoo—you 
go to see the elephants and giraffes and you can see them sepa-
rately. Our theme here is One Ocean. Just because we call them 
different names, that doesn’t mean there are a lot of oceans—
it’s one body of water. So it’s all connected: what we do in one 
part of the ocean will impact the ocean on the other side of the 
world. [One last difference is that] you don’t eat elephants and 
giraffes. [But] we are exhibiting species that most people in the 
world eat (Baylina, interview; see, e.g.,  Figure 2.2).
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In addition to Baylina’s detailed list of differences between zoos 
and aquariums, a final major difference between them is that while 
accredited aquariums in many developed countries are governed by 
the same industrial standards as zoos and by the same administra-
tive agencies—the American Association of Zoos and Aquariums 
and its equivalents in other regions—they have not been subject to 
the same, increasingly strict, proscriptions against the sourcing of 
animals from the wild, which, for American zoos, date back to the 
1970s (Braverman 2012). In fact, aquariums around the globe still 
acquire most of their fish and, with several significant exceptions, 
even their marine mammals, from the wild.

Observation as Scientif ic Knowledge

I already discussed the enhanced importance of vets in zoo institu-
tions and their creativity in adapting medical practices from cats, 
dogs, and cows, to lizards, birds, and polar bears (see also Braver-
man 2018a). This is even more the case with aquarium vets, whose 
everyday encounters include not only fish but also invertebrates, 
mammals, and birds. How do they care for such a wide variety of 
species, I repeatedly wondered in our interviews. Veterinarian and 
director of animal health and welfare at the National Aquarium 
in Baltimore, Robert Bakal, reflected: “One of my mentors in vet 

Figure 2.2  The quarantine area at the Israel Aquarium in Jerusalem. 
Photo by author, July 7, 2019.
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school taught me in dealing with exotic species—and it’s very true, 
all the way down to corals, and for other invertebrates for sure—
[that] medicine is medicine and it doesn’t matter who your patient 
is” (interview). As a vet, Bakal explained, he was trained to stick 
with the procedures to determine the problem. In his words: “The 
tests for practicing medicine on a dolphin may be different, the dis-
eases may be different, but the approach is still the same: you still 
do a physical exam [and] you still come up with a list of possible 
causes and a list of what tests you want to run.” Leigh Clayton, 
Vice President of Animal Care and Welfare at the National Aquar-
ium, agreed. “I call it running the process,” she told me in our 
interview, explaining that: “When you don’t know what to do, just 
run the process. [Whereas] the details when facing a sea star versus 
facing an elephant are different, the process is the same.” Bakal 
wrapped this up: “I guess if you approach it from a position of 
being limited, [then] you’re limited. [But] I never saw [multiplicity] 
as a limitation. I actually find it liberating.”

While many of the aquarium veterinarians interviewed for this 
project emphasized the interconnectivity between the myriad ani-
mals they care for, they also stressed the uniqueness of aquarium 
veterinary medicine. Pereira of the Lisbon Oceanarium told me 
along these lines: “For 10 years I worked with dogs, cats, and some 
wild animals. To start working with fish—well, it was difficult, be-
cause, physiologically, they look like [they’ve landed] from another 
planet.” Such otherworldliness is precisely what has attracted most 
of the aquarium vets I spoke with to this specific veterinary orien-
tation in the first place.

The watery nature of the ocean has resulted in the evolution 
of particular life forms within this environment. The density of 
water is about 800 times greater than that of air, with multiple 
implications for structure and size (Balcombe 2016, 12). Pereira 
explained: “It’s not easy to live underwater, so [animals] have lots 
of strategies to be able to breathe with fewer options than we have 
in the air.” Imagine being a fish, he told me. “Your skin and lungs 
[would be] in much closer contact with a fungus or bacteria. So 
they must have a very specialized immune system.” Veterinarian 
Kasper Jørgensen of the National Aquarium Denmark emphasized 
that these physical characteristics result in the fish’s vulnerability. 
An expert in microbiology, Jørgensen told me that “the most frag-
ile place on a fish is the gills. They breathe with their gills [so] the 
gills are their lungs. It’s like if you’d have your lungs sticking out 
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of the window when driving your car.” For this reason, Jørgensen 
explained, fish are like canaries in the coalmine. “If you have a 
mixed species tank, you’ll see the more fragile fish acting weird 
first,” he told me. To distinguish the “weird” from the normal, 
the aquarium veterinarian must learn how to carefully observe her 
medical subjects. In Jørgensen’s words: “The thing about keeping 
animals in this area is [that] you have to look at them every day 
because, to begin with, you don’t know what to look for, until the 
day that they are acting weirdly. [So I always] walk around. Other-
wise, I wouldn’t be on top of my game, so to speak, because I have 
to know the fish pretty well” (interview).

During a visit to Toronto’s Ripley’s Aquarium, veterinarian 
Véronique LePage invited me to observe the shark feeding. This 
hour-long practice involved a meticulous interpretation and doc-
umentation of each shark’s food intake. “Getting to know their 
day-to-day behavior, we can more easily identify when something 
is wrong with the animals,” LePage told me. Using straightforward 
observation methods, aquarium veterinarians—both directly and 
through other caretakers in their institutions—can learn quite a 
bit about their “patients”—which is the term most vets I spoke 
with have used when referring to all the animals under their care, 
again highlighting the unified human–animal approach underlying 
veterinary medicine (see also Jones 2003, 3).

In one of his medical observations, Jørgensen distinguished be-
tween schooling and individual fish. He explained that for evo-
lutionary reasons, certain animals, including those who travel in 
groups, will hide symptoms of illness. School fish “do everything 
they can to not change behavior, like cows. But if it’s [an individ-
ual] fish in its own environment, we can easily see if something’s 
wrong.” This is how the fish observation routines unfold in the 
everyday, according to Jørgensen:

From time to time, the keeper will call me and say, “Kasper, 
let’s look at Aquarium 5, something is odd.” And then we 
stand there and we can see [that] they’re not moving like they 
used to. So I take some scrapes. If one [of the fish] is dead then 
I can do a necropsy. I also have a small heating chamber where 
I can grow bacteria, or I will send it off to the lab. For the 
parasites, the best sample you can get is the fresh one, so I will 
do that myself. Then we’ll figure out, “Oh yeah, they had this 
parasite.” . . . But you can also see on the fish that they are not 
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well, that something is wrong. . . . Maybe it’s a fish that lies 
on the bottom, [or] it’s swimming too much. You can see a fish 
jump out because it’s itching from a parasite. You can see them 
swim more poorly because they have a bacterial infection so 
their bladder is not working well, [in which case] the scale is a 
bit raised, you can see it sticking out of the body (interview).

While they may seem incomprehensible to non-expert eyes, fish in 
fact display a range of behaviors that their human caretakers can 
learn to observe and then to interpret, understand, and act upon.

Initially, fish care was founded upon group, rather than indi-
vidually oriented, medicine. According to Leigh Clayton of the 
National Aquarium, the tendency to study certain animals within 
groups and populations can be traced back to wildlife medicine, 
and so the development in wildlife medicine is increasingly relevant 
also to the care of marine animals. In Clayton’s words:

Typically, no wildlife biologist would treat an individual frog. 
They would just let it die on its own. But in this situation they 
did, because there’s only fifty of them left. So, you’ve got this 
interesting shift: as the [group] numbers go down, the surviv-
ing animals become more important as individuals (interview).

Still, Clayton told me that the group or population approach to 
veterinary medicine, which attaches less importance to the individ-
ual animal, is very relevant in the context of aquariums.

Taking from the Wild: The Dilemma of 
Aquarium Veterinarians

The distinction between wild, farm, and even domestic animals 
in aquariums is much less pronounced than in zoos. Unlike most 
exotic animals exhibited in zoo settings, many marine animals are 
also farm animals. Clayton explained in this context:

Aquarium professionals have looked at fish more like a com-
modity than as individuals. [By contrast,] it’s been a really 
long time since lions or elephants were considered a commod-
ity. . . . When you’re talking about an individual sand tiger 
[shark], [that’s one thing, ] but when you’re talking about 500 
kilograms of fish from Chesapeake Bay that has millions of 
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them, [that’s a very different ballgame.] It’s not that people 
don’t care; they do care, desperately. But there hasn’t been the 
pressure, internally or externally, to care about every single 
fish (interview).

Along these lines, aquarium professionals have told me that it has 
been difficult to explain to the public why they should care about 
saving the same herring or lobster that they would later find on 
their plate. Clayton stressed, however, that this situation is rapidly 
changing as fish are increasingly perceived by the public as worthy 
subjects of individualized attention.

Two of the questions that have been more or less settled in the zoo 
conservation context for the last few decades are whether to take 
animals from the wild (absolutely not) and whether to reintroduce 
wild animals back into the wild (a worthy but challenging endeavor). 
For the most part, aquariums have been answering these questions 
differently than zoos, although this, too, is changing ( Figure 2.3). 
“We talk about it all the time, that aquariums are 20 years behind,” 
Clayton responded when I asked her how aquariums compare with 
zoos, especially in terms of their role in conservation.

Figure 2.3 A s ea lion show at the Lisbon Zoo. Many aquariums have 
terminated such shows for what some perceive as their 
problematic anthropomorphizing of marine animals. Photo 
by author, July 9, 2018.
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Most marine animals held in aquariums are wild-caught. The 
United States imports 11 million tropical fish each year, who live 
in an estimated 2 million saltwater aquariums across the country, 
while the global saltwater fish trade nets as much as 330 million 
dollars annually (Weber 2015). The New England Aquarium’s 
 Director of Ocean Sustainability Science, Michael Tlusty, and the 
institution’s research scientist, Andy Rhyne, told me about the 
damages that the ornamental and pet fish industry—with its indis-
criminate strategies of cyanide fishing and bottom trawling—has 
wrought upon fish, marine mammals, and their wet ecosystems. 
At the same time, they also emphasized that this sorry situation 
should not translate into a complete ban on taking aquatic crea-
tures from the wild. In fact, they have been arguing that purchas-
ing wild-caught corals is more conservation-friendly than buying 
corals from farms and aquarist tanks (Braverman 2018a, 2019a, 
2019b; see also Figure 2.4).

Similar to the debates about whether to source corals from the 
wild, the debates about whether to source fish from the wild are 
ongoing and, as is often the case with animal-related issues, can be 
quite heated. While the vast majority of aquariums continue this 
practice, many have become much more selective about regulating 

Figure 2.4 T anks behind the scenes in the New England Aquarium, 
Boston, MA. Photo by author, May 11, 2016.
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how their fish are captured so as to minimize harm to both the 
fish and their habitat. Indeed, the estimated mortality in the reef-
to-retail chain ranges from 10 to as high as 80 percent for dif-
ferent marine species. Transport practices for the ornamental and 
pet industry have included starving fish so that they do not foul 
their water, subjecting them to fluctuating temperatures, holding 
them in water of poor quality, and exposing them to harsh medica-
tions (Algae Barn n.d.). As a result, certain states, such as Hawai’i, 
have introduced laws requiring higher standards for fish transport 
(Weber 2015).

Although most aquarium animals are still acquired from the 
wild (Parsons, interview), aquariums distinguish themselves from 
the pet and ornamental industries in the way they obtain their an-
imals. Leah Neal, formerly Director of Husbandry at the Ripley’s 
Aquarium in Toronto, Canada, described her aquarium’s increased 
precautions with regard to fish sourcing:

We have vendors that we go through and we know their sup-
ply chain. So we’re not going to the Mom and Pop [pet] shops 
online. We also collect at the Florida Keys, where we have a 
“no-hands” rule: we use nets and try not to handle the fish at 
all. We have permits, but [in addition], when we decide if to 
take small versus big animals, we [opt to] leave the reproduc-
ing ones on the reefs. That way, we are in control. In Balti-
more [and also] in [the] New England [Aquarium] they go to 
the Bahamas once a year. Out in the West Coast, they [also] 
do their own collecting. We like to know that we’re handling 
those animals from start to finish (interview).

Relatedly, and although this is also changing rapidly, most animal 
populations in aquariums are not part of captive breeding pro-
grams. The aquarium vets I interviewed explained this by pointing 
to the technical and scientific challenges of captive breeding ma-
rine mammals and fish, also emphasizing the high costs of these 
endeavors. Jørgensen of the National Aquarium Denmark and 
Copenhagen Zoo veterinarian Kathryn Perrin discussed this point 
when I interviewed them jointly in Copenhagen:

KJ: In Holland [there’s] an aquarium that says “we do not re-
ceive animals from the wild.” That is very cool, except they 
always ask us if we have any animals. And for them it’s not 
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a problem to receive our animals that we retrieved from the 
wild, and then it’s as if they didn’t take them from the wild.

KP: It would be really cool if you had an aquarium that 
genuinely did not source animals from the wild. That would 
be so cutting-edge.

KJ: Yeah, I think that would be very nice, except it would 
be stupid to not just bring the herring from out here because 
there’s a lot of them—there’s really a lot.

This brief exchange reveals a fundamental divide between veteri-
narians across distinct institutions and geographies, and especially 
between zoo vets and certain aquarium vets. Whereas both zoo 
vets and an increasing number of aquarium vets, represented here 
by Perrin, categorically prefer captive breeding over taking ani-
mals from the wild, many aquariums have been promoting a less 
categorical approach, represented here by Jørgensen. In his view, 
certain fish can be sustainably harvested for aquariums from the 
wild, similar to their harvesting for the food industry.

A related issue has to do with the transition of animal bodies 
from the wild into captivity. Those animals who are subject to 
this transition are exposed to a variety of challenges, Jørgensen 
explained. He provided an example from the world of sharks to 
illustrate some of the veterinary problems that occur as a result of 
the transition. In many public aquariums, sharks are an essential 
part of the collection and represent one of the biggest draws for 
the public (Grassmann et al. 2017). But the method of capturing 
them from the wild in certain locations involves the unregulated 
application of certain antibiotics, which introduces a host of risks 
not only for the specific fish but also for aquariums. In his words:

The [Indonesian] fishermen [who] earn their money catching 
sharks keep them in small tanks and ship them out to different 
aquariums. Most of them keep the fish alive in these small 
places by adding a lot of antibiotics. When I receive a shark 
from Indonesia and they get a bacterial disease that needs to 
be treated, they are always resistant to Enrofloxacin, which is 
because the fishermen just poured it into the water. I am sure 
of it. And Enrofloxacin is supposed to be a reserved antibiotic. 
It shouldn’t be used as a first line antibiotic—you should save 
it for the infections you really need it for. It’s very commonly 
used in exotic species because it’s safe and it works (interview).
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As a result of these problematic capture practices by the Indone-
sian fishermen, the recently acquired aquarium sharks could no 
longer be treated properly. “That shark is gone,” as Jørgensen 
put it. He commented, further, that the aquarium’s human divers 
could get infected by the same resistant bacteria, which is likely 
to then infiltrate the aquarium’s water system. To avoid such 
messy zoonotic transmissions, the National Denmark Aquarium 
no longer obtains sharks from Indonesia, instead acquiring them 
from Kenya. “We’ve been down there and we’ve seen the facilities 
and I’ve written the treatment protocols and told [the fishermen] 
what to do and how we would like the fish we are getting.” Rather 
than deciding to stop taking fish from the wild altogether, even the 
conservation- and welfare-minded aquariums often prefer to adjust 
the protocols so as to more safely and sustainably continue taking 
marine animals from the wild.

At the same time, captive breeding is becoming increasingly fea-
sible for a growing number of aquatic species. This feasibility is 
most apparent with regard to marine mammals such as dolphins 
and whales (The Dodo 2016), as well as certain shark and ray spe-
cies (Bakal, interview). Whereas captive breeding programs have 
existed in zoos since the late 1970s, public aquariums in Europe 
established their initial two marine fish studbooks and collabora-
tive breeding programs only in 2007—first for zebra sharks (Steg-
ostoma fasciatum) and then for blue-spotted stingrays (Taeniura 
lymma). Núria Baylina is Curator and Head of Conservation at the 
Lisbon Oceanarium and the studbook keeper for the blue-spotted 
stingray breeding program. She told me in our interview that the 
rays’ captive population of 130 individuals is currently managed 
among various European aquariums with an eye toward conser-
vation. “Ten years ago, we didn’t know much about them and we 
couldn’t figure out how to breed them,” she said. “Now, we’re in 
the second or third [captive bred] generation. Compiling this infor-
mation and using this network really helps to develop our knowl-
edge about the species.”

From Baylina’s perspective, the knowledge developed about cap-
tive marine animals is valuable for the conservation of their wild 
conspecifics, especially because biologists are usually unable to 
monitor the latter closely in the oceans. In the case of the blue- 
spotted stingrays, captive breeding in aquariums will likely also 
reduce pressure on the wild populations from hobby aquarists. 
Furthermore, according to Baylina: “if this species will become 
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threatened or endangered, we [would] have the knowledge to [em-
bark on a] reintroduction program. So we’ll be prepared if we need 
to use these techniques for the species in the future.” She summa-
rized: “A lot of [lay] people think we just keep the species for them 
to see, but that’s not the main goal of [today’s] aquarium.” In the 
United States, the American Association of Zoos and Aquariums re-
cently established the program SAFE: Saving Animals from Extinc-
tion,” which “takes a collaborative approach to recognize, promote 
and bolster conservation efforts for selected species” (AZA n.d.). 
Four of the five focal species or species groups selected for 2015 
were aquatic: African penguins, sea turtles, sharks, and vaquitas. 
This again goes to highlight the critical state of ocean biodiversity 
and the importance of aquariums for marine conservation.

Additional changes are also underway for marine management 
in aquariums. Some institutions, such as the National Aquarium 
in Baltimore and the Shedd Aquarium in Chicago, have recently 
announced that they will no longer exhibit dolphins and orcas and 
that they will send captive animals from these taxa to semi-wild 
sanctuaries. The Lisbon Zoo’s vet assured me along these lines 
that: “In Europe, you won’t see a [newly] wild-caught dolphin in 
any accredited zoo or aquarium; not even one” (Bernardino, inter-
view). At the same time, veterinarians have called for the captive 
propagation of certain marine animals, such as the endangered 
river dolphin, with the underlying assumption that suffering cap-
tivity is better than suffering extinction (Ridgway et al. 1989; see 
also Braverman 2014).

Reintroducing Marine Animals

While many aquarium vets admit that they lag behind zoos in 
that they still capture animals from the wild and in their tech-
nical capacity to breed animals in captivity, they also highlight 
that aquariums are particularly well-suited for moving animals 
in the other direction: from zoos back to the wild. Under certain 
circumstances, conservation professionals define this movement as 
a “reintroduction” (Braverman 2015). Perrin of the Copenhagen 
Zoo admitted that “every vet dreams about being involved with 
reintroductions and making an impact.”

The central reasoning behind zoo animal reintroductions is the 
conservation of endangered species. Jørgensen is convinced that in 
light of the degrading state of marine ecosystems due to pollution, 
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overfishing, ocean acidification, and global warming, aquariums 
must urgently assume a novel institutional role as the new Noah’s 
Arks. He explained in the context of sea otters, for example, that the 
captive populations are a “backup for the world.” So “if catastrophe 
hits Alaska, we will have fertile animals, and we will know how to 
breed them.” (He lamented, however, that the existing legal regime 
prohibits his aquarium and others from breeding otters.) Similarly, 
“with corals, aquariums are the backup,” he told me. “And the 
way that the world is going now, at some point we will need this 
backup.” As for fish, in terms of inbreeding and genetic diversity, 
they are better suited for captive breeding than any other taxa, Jør-
gensen said. “With fish you can go through a lot of generations of 
inbreeding with no problem.” As mentioned above, aquariums are 
developing the capacity to breed marine animals in captivity. But a 
crucial component of the aquariums’ function as Noah’s Arks will 
be their ability to then reintroduce these animals to ocean locations. 
While reintroductions have been a challenging undertaking with re-
gard to many terrestrial animals (Braverman 2015), fish are much 
easier. Jørgensen told me, accordingly, that “you can just take two 
hundred fish and put them out where they came from, even after 
three generations [in captivity], and they will live perfectly.” 

Despite their potential importance for species conservation, 
reintroductions have been legally prohibited in many countries, 
mostly due to concerns over pathogens and genetic “pollution.” 
Still, Jørgensen strongly believes that reintroductions will be in-
evitable and that aquariums should be investing in both medical 
veterinary knowledge and husbandry skills to execute them (see 
also Stokstad 2013). In his words:

Aquariums should work toward releasing the animals that we 
reproduce instead of euthanizing them. It’s fine for me to put 
them down [i.e., euthanize them, IB] if there are too many, but 
I’d rather just put them out in the wild. Because [we] can easily 
do that. You have [to undergo] some very strict quarantine 
procedures but . . . it’s possible. In Madagascar, for example, 
all the riverbeds are drying out and getting polluted. We have 
some cichlid [fresh water fish, IB] from Madagascar that are 
going to be extinct in the wild in a few years. We are the only 
aquarium in Europe keeping these fish and we are trying to 
breed them just in case some government at some point allows 
us to let them out again (interview).
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“I really think we should reintroduce a lot more fish, and make it 
possible to do that,” Jørgensen said, and a growing number of his 
cohorts in aquariums would agree. In their view, contemporary 
aquariums should perform a much more active role in marine an-
imal conservation and, correspondingly, aquarium veterinarians 
should be better educated in the relatively new field of conservation 
medicine (Aguirre 2002, viii).

Do Fish Feel Pain?

The question of whether certain animals do, or do not, feel pain 
has substantial implications for the everyday work of veterinar-
ians. In the aquarium context, a fierce debate is ongoing about 
whether or not fish—a taxon that includes some 34,000 species 
(FishBase 2018)—feel pain. Veterinarian Kathryn Perrin of the 
Copenhagen Zoo considered aloud in our interview: “Of course 
the elephant feels pain, but does a [fish] feel pain?” She immedi-
ately replied that, “Personally, I feel that there’s pretty good ev-
idence that, sadly, animals from fish upwards feel pain. There is 
also increasing evidence that it’s more difficult with invertebrates 
to distinguish pain versus reflex.”

And yet, the science is still divided on this topic. Perrin explained 
that the crucial distinction here is between nociceptive reflex and 
cognitive pain, whereby “there’s some sort of mental process about 
it being a negative experience.” “If you don’t perceive it as painful, 
[then] it’s not the same thing,” she said. The question is how to 
know and quantify these responses in animals, who cannot inform 
us about their feelings in ways that we can easily comprehend and 
measure (see also Dror 1999). “You can’t really measure pain in an-
imals because pain is the emotion associated with a negative stim-
ulus,” Perrin continued. Instead, “you apply a stimulus that you 
assume is painful—heat, electric shock, or a chemical  stimulus—to 
try and replicate a painful stimulus in a repeatable way that’s con-
sistent with, but [still] very different from, pain.”

With respect to fish, the assumption for quite some time has been 
that they don’t feel pain. In their 2014 article “Can Fish Really Feel 
Pain,” James Rose and his colleagues reviewed studies that con-
cluded that fish feel pain and claimed that there were deficiencies in 
the methods used for pain identification, concluding that “claims 
that fish feel pain remain unsubstantiated.” They wrote:
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In contrast, an extensive literature involving surgeries with 
fishes shows normal feeding and activity immediately or soon 
after surgery. . . . We evaluate recent claims for conscious-
ness in fishes, but find these claims lack adequate supporting 
evidence, neurological feasibility, or the likelihood that con-
sciousness would be adaptive. Even if fishes were conscious, 
it is unwarranted to assume that they possess a human-like 
capacity for pain (Rose et al. 2014, abstract).

The same article concluded that, “Overall, the behavioral and 
neurobiological evidence reviewed shows fish responses to noci-
ceptive stimuli are limited and fishes are unlikely to experience 
pain” (2014, abstract). In his article “Why Fish Do Not Feel Pain” 
(2016), Australian neuroscientist Brian Key agreed with these 
statements. “It doesn’t feel like anything to be a fish,” he added 
elsewhere (cited in Safina 2018).

By contrast, Jonathan Balcombe’s What a Fish Knows: The In-
ner Lives of Our Underwater Cousins spoke to the sentient and 
rich mental life of fish: “Scarcely a week now passes without a 
revealing new discovery of fish biology and behavior . . . that defy 
the human conceit that fishes are dim-witted pea brains and slaves 
to instinct. Fishes are not just sentient, but aware, communicative, 
social, tool-using, virtuous, even Machiavellian” (2016, 19). Simi-
larly, oceanographer Sylvia Earle has stated that “I find it astonish-
ing that many people seem shocked at the idea that fish feel. The 
way I see it, some people have wondrous fish-like  characteristics—
they can think and feel!” Fish “have senses we humans can only 
dream about,” Earle continued. “Try to imagine having taste buds 
all along your body. Or the ability to sense the electricity of a hid-
ing fish. Or eyes of a deep sea shark” (cited in Safina 2018). Engag-
ing with this question from a different perspective, recent studies 
have shown that pain in humans is a very elusive phenomenon 
(Bourke 2014; Moscoso 2012; Wailoo 2014).

Whereas the aquarium veterinarians I interviewed all admitted 
that they do not have an unequivocal scientific answer to the ques-
tion of whether or not fish feel pain, they have nonetheless opted to 
work under the premise that fish do, either because they experience 
this to be true from their everyday practice of caring for fish, or 
due to the precautionary principle. Perrin told me along these lines 
that “Most zoo vets err on the side of caution: if you suspect there’s 
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pain, then you should be doing something about it.” Ripley’s veter-
inarian LePage was even more explicit: “That there is still a debate 
about this topic is totally baffling to me. I just don’t get the obses-
sion about sentience in this context. To me it is obvious: Fish feel 
pain!” (interview).

Conclusion: Fluid Futures

This chapter has sketched a portrait of the modern aquarium 
through the eyes of its veterinarians, a small but rapidly growing, 
and quite influential, professional cohort. With their feet in several 
worlds, aquarium veterinarians must balance their medical train-
ing and animal welfare sensibilities with the specific nature of the 
marine animals under their care, alongside the understanding of 
these animals’ increasingly important role in ocean conservation. 
For these professionals, the rights-welfare-conservation approaches 
to animal care are not abstract ideas but real-life situations that 
dictate their everyday practices of caring for marine animals. As 
one aquarium veterinarian told me in a statement that is also rele-
vant in the zoo context: “These animals pay a price to be here. The 
price is [that] they don’t have freedom. What we must give them in 
return are the best conditions possible—like medicine, surgery, et 
cetera—which they wouldn’t get in the wild.”



For materiality is always something more than mere matter: an 
excess, force, vitality, relationality, or difference that renders 
matter active, self-creative, productive, unpredictable.

—Diana Coole and Samantha Frost, New Materialisms, 9

Veterinary Spaces and Materialities: An 
Introduction

To the untrained eye, veterinary hospitals in zoos and aquariums 
look strikingly alike, and not much different from, human hospi-
tals. When browsing through the images displayed in this book, 
one might consider the choice of paint color, the white neon light-
ing, and the sterile feel of exposed surfaces. There are also visible 
variations in the types of equipment and tools that inhabit these 
veterinary spaces (see, e.g., Figures 3.1 and 3.2). The pharmacy, 
with its myriad cabinets of boxed and bottled drugs, is either situ-
ated in a separate room, as in the Berlin and Lisbon Zoos (see, e.g., 
Figure 3.3), within the surgical rooms, as in the Shedd  Aquarium—
or in both, as in SeaWorld. Terrestrial zoos with dangerous exotic 
animals are required to maintain shotguns and tranquilizers in 
working condition in case of animal escape or other emergencies.

At the aquarium, the space of the exhibit is uniquely defined by 
water (see, e.g., Figures 3.4 and 3.5).

Watery Environments

The pumps, the filters, the disinfection systems—everything 
[intended] to keep an aquarium with marine species is very 
comprehensive, and is much more complicated than an enclo-
sure where you keep giraffes or elephants. 

—Nuria Baylina, interview

Chapter 3

Fleshy Encounters
The Corporeality of Bodies 
and Tools
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Figure 3.1  Lisbon Zoo’s tranquilizer drawers, espingarda pistola (Portuguese 
for “shotguns”) and material para zarabatana (anesthesia serum 
for the syringes). Photo by author, July 9, 2018.

Figure 3.2 T ubes at the veterinary clinic at the SeaWorld Park in 
 Orlando, Florida. Photo by author, October 11, 2019.
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Figure 3.3  Lisbon Zoo’s Veterinarian Rui Bernardino and his colleague 
at the zoo’s pharmacy. Photo by author, July 9, 2018.

Figure 3.4  Water pumps are exhibited to the public at Ripley’s Aquarium in 
Toronto, Canada. This aquarium maintains 5.2 million liters of water, 
which are “about 25,000 bathtubs!” (Ripley’s Aquarium, n.d.). Photo 
by author, November 22, 2018.
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Just as a fish is not a fish is not a fish, water is not water is not 
water. Whereas some aquariums pump and treat water from open 
sources, others utilize tap water and process it within their own 
aquarium to produce saline and fresh water. Each of these methods 
comes with its own challenges and costs.

Either way, there is a growing realization on the part of aquar-
ium veterinarians that the health of their visible macroorganisms 
is highly dependent on the health of their invisible (to the naked 
human eye, that is) microorganisms. While not referring to bacte-
ria as their “patients”—not yet, at least—veterinarians have come 
to understand that diverse and balanced microbial communities 
in their aquarium’s waters are crucial for healthy microbiomes on 
and within their animals. For far too long, the ideal was a sterile 
water system, veterinarian Bill Van Bonn, Vice President of Ani-
mal Health at the Shedd Aquarium, told me in our interview. This 
ideal, encoded into USDA standards and inspected by federal agen-
cies and industry associations alike, is now being reconsidered. 
The new question is: “How clean is too clean for aquarium ani-
mals?” According to Chrissy Cabay, Director of Shedd Aquarium’s 

Figure 3.5  �Water tanks—a view from the staff restricted area. The pub-
lic exhibit is located below the staff access space. National 
Aquarium Denmark, Den Blå Planet. Photo by author, July 
30, 2018.
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Microbiome Project, this is perhaps the most important question 
that marine animal experts must contend with if they wish to pro-
vide a healthy environment for the aquarium animals under their 
care (interview).

Alongside his dealings with massive beluga whales, sharks, and 
rays, Van Bonn’s daily work thus requires acquainting himself 
with, and caring for, the tiny fungal, bacterial, and archaean life 
thriving in his institution’s marine environment (the veterinari-
ans I spoke with admitted that they still know very little about 
viruses). We spent a large chunk of our morning peering through a 
microscope at the array of microbes in cultures taken from differ-
ent parts of the aquariums’ animals and waters: the nose of a dol-
phin, the shell of a turtle, a swab from a yellow stingray, and water 
samples from various exhibits (see, e.g., Figures 3.6 and 3.7). Van 
Bonn consistently stressed “the value of basic science work enabled 
by the privilege of having the animals in our care.” He referred to 
this work as “science beyond conservation.” When I asked him 
to explain, he said: “The idea of simply knowing nature is an im-
portant and valuable function of zoos and aquaria that is not rec-
ognized enough” (e-mail communication). Some have argued that 

 

Figures 3.6 and 3.7  Aquarium-dwelling bacteria. According to Shedd 
Aquarium’s veterinarian Bill Van Bonn: “These 
two types of bacteria represent two very different 
morphologies of commonly found aquatic bacteria. 
Filamentous bacteria are sometimes associated 
with skin infections in a variety of f ishes, and en-
terococci can sometimes cause septicemia—an in-
fection that spreads through the bloodstream. As 
with all bacteria, their mere presence is not the 
problem. Conditions must be right to favor them” 
(interview). Courtesy of ©Shedd Aquarium.
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this idea is especially acute when it comes to microbiome manage-
ment (West et al. 2019). If the zoo veterinarian described thus far 
has moved beyond animal welfare to the realm of conservation 
management, then the emerging vet not only connects between the 
two, but also recognizes the fluid boundaries between lively bodies 
and their environments.

Techniques and Technologies, Instruments 
and Tools

When we come under the spell of the deeper domain of tech-
niques, its economic character and even its power aspect fas-
cinate us less than its playful side. . . . This playful feature 
manifests itself more clearly in small things than in the gigan-
tic works of our world. 

—Ernst Junger, The Glass Bees, 132

Acrouch, strung, the surgeon is one with his instrument; there 
is no boundary between its metal and his flesh. 

—Richard Selzer, The Art of Surgery, 21

Since most medical and surgical equipment is not designed with 
nonhumans in mind, and that which is designed for nonhumans 
focuses mainly on farm and domesticated animals, zoo and aquar-
ium veterinarians must be highly creative in adjusting existing 
equipment to the particular nature and needs of the wild animals 
under their care. This creativity manifests in elevators and tables 
that fit a variety of body sizes and weights, inhalation machines 
large enough for whales or elephants, and transportable ultrasound 
and laparoscopy technology. Drug quantities and concentrations 
must also be adjusted for myriad body sizes and conditions. 

During my observations of zoo vets in surgery rooms, I was par-
ticularly drawn to the multitude of scissors they use. Accustomed 
to one or two types, I found the vast array of scissors on display 
enchanting (see, e.g., Figure 3.8). Perhaps another reason for my 
enchantment was the realization that such scissors are used accu-
rately and intently to cut the flesh of living organisms. Something 
about the mundaneness of this tool explicates the unique vari-
ety of bodies, tissues, and issues that veterinarians must contend 
with when dealing with such a diverse range of nonhuman animal 
bodies.
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Lydia Staggs, senior veterinarian at SeaWorld, described the 
function of scissors, as well as an additional two types of mundane 
technical tools used by vets: hemostats and forceps. “Forceps are 
for gripping things,” she explained. “You don’t want to use your 
fingers, you need to use an extension—so you have different for-
ceps for that.” “Why not use your fingers?” I wondered. “Well, it’s 
not as good sometimes,” she responded, laughing, perhaps imply-
ing that there needs to be a separation between one body and the 
other. Staggs also noted the importance of accuracy in surgical 
procedures on living animals: the thin interconnective tissues are 
so sensitive to the touch that the less you disturb them, the better 
(apparently, the process is quite different in necropsy procedures, 
which are mandatory for every animal who dies at the facility).

“The hemostat is for clamping,” Staggs continued matter-of-
factly. “If I had a blood vessel that was bleeding and I needed to 
stop it very quickly before I could suture it, [I] would put a clamp 
on it to stop it.” Then there are bandage scissors to cut bandages 
off. “This is specialized so you don’t cut the patient. See how you 
have a blunt end?” she offered. Iris scissors, Mayo scissors, Met-
zenbaum scissors—there are thousands of different kinds of tools. 
Staggs described:

These are Iris scissors. [They] are little delicate things. You’re 
cutting delicate pieces of tissue. . . . So you might need to have 

Figure 3.8  Surgical scissors at the Lisbon Zoo. Photo by author, June 
2018.
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something that is at an angle. . . . Animals aren’t straight and 
perpendicular, so you might just need to get around. . . . Mos-
quito hemostats are the [other] little ones. . . . These are retrac-
tors. When you open an animal up and you need to see, you 
could have somebody stand there, holding it open just with 
their hands. But instead . . . you put this in and then you press 
it and it opens to keep your surgical field open. So you can 
see down into the animal. . . . Then there are rongeurs . . . for 
snipping pieces of bone off. So in some of the fractures that we 
have, when you’re putting them together, if there’s a splintery 
end that just isn’t coming together, you can just kind of trim 
it up and make it neat so it doesn’t cause any more damage. 
Sometimes, there might be a defect in the bone so you need 
to clear it up. That’s what we would use these for (interview).

My camera had a life of its own, and insisted on focusing on the 
veterinarian’s hands, instead of on her face (see video presenta-
tion in Braverman 2020). The hands seemed to be doing their own 
thing, too, encompassing within their movement the secrets to a 
deeper understanding of the life of the mundane artifacts that the 
vet was telling me about.

Philosopher and retired medical physician and clinical neurosci-
entist Raymond Tallis was also fascinated with the human hand, 
suggesting that: “the hand inspired the tool-use that has come to 
dominate human life and which has led to the emergence of the 
complex symbolic systems—most importantly language—that un-
derpin civilization” (2003). He argued, further, that:

Herein lies the true genius of the hand: out of fractional finger 
movements comes an infinite variety of grips and their com-
binations. And from this variety in turn comes choice—not 
only what we do, but in how we do it. . . . With choice comes 
consciousness of acting: the arbitrariness of choice between 
two equally sensible ways of achieving the same goal awakens 
the sense of agency (2003, 174).

The realization of the importance of the hand for the use of tools 
invites further reflections on the particular nature of the tools used 
in animal procedures, as well as the continued co-production of 
agency through the interaction between human and animal bod-
ies and tools. Despite the advancements in medical technology, 
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simple daily tools remain crucial for medical procedures. Social 
studies of science scholars Christian Heath et al. reflected along 
these lines that:

In recent years, we have witnessed a number of remarkable de-
velopments in surgical procedures and the technologies that are 
used to undertake operations. Notwithstanding these develop-
ments, many, if not most, procedures rely upon commonplace 
objects and artifacts—hammers, chisels, pliers, drills, scissors, 
tweezers and the like. . . . These implements and materials not 
only enable the performance of highly complex procedures but 
embody complex divisions of labour, knowledge and expertise 
that underpin their availability, deployment and use (2018).

Heath et al. call to take “the nonhuman, the material, and its 
agency seriously; to consider the interdependencies and intercon-
nectedness of the human and nonhuman in action” (2018, see, e.g., 
Maller 2015). This and many other studies pertain to a human pa-
tient, and their encounter with the nonhuman is restricted mostly 
to things and artifacts. Engaging with the body of the nonhuman 
animal as a patient invites even further contemplations about net-
works across species divides.

Mundane Procedures

In December 2018, I traveled to the Shedd Aquarium in Chicago 
to shadow veterinarian Bill Van Bonn as he attended to the 32,000 
animals in the aquarium. I was at that point hoping to witness a 
veterinary surgical procedure. It was one thing to write about them 
and see them in exhibits, and another to look into the insides of 
these animals, as I imagined my two days at Shedd to be. But a 
short time into my first interview with Van Bonn, I realized that 
my expectations from the visit may have been a tad too dramatic. 
“It isn’t every day that we operate on a whale,” he told me. In fact, 
he added, “I don’t think we ever performed a major operation on 
a whale in this facility—and we hope to never have to do so.” 
Instead, the vast majority of veterinary work involves observing 
and asking questions, conducting clinical pathology such as blood 
and urine tests, and using diagnostic imaging tools such as x-rays, 
ultrasounds, and endoscopies. “People want to jump to all kinds 
of exotic tools, including surgery,” Van Bonn told me. But more 
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often than not, “the most valuable thing to do is to ask questions 
and get the history.”

Veterinarian Chris Dold of SeaWorld similarly emphasized the 
importance of the sensorial exam, using the term “organoleptic” 
to describe it. In his words,

The first thing you’re taught in most veterinary programs is how 
to do a visual and physical assessment of your patient before 
you should really allow yourself to do any laboratory testing, 
imaging, or any of those diagnostics. So use your senses before 
you use a tool. The word that sticks in my head that everyone 
here makes fun of me when I use it is organoleptic. Engage all 
of your senses for the purposes of diagnosis. So when I look at 
a group of dolphins like this [points to the dolphins we were 
observing, IB], my clinical mindset is always on (interview).

One of the most direct examples of sensing that I observed for 
this project occurred during a visit to Israel’s only wildlife hospi-
tal, situated in Ramat Gan’s Safari Zoological Center. During my 
visit, an ibex was brought in with severe wounds from dog bites 
(see Figure 3.9). The ibex was anesthetized and the wounds were 

Figure 3.9  A Nubian ibex, suffering bite injuries after an attack by 
dogs in southern Israel, is operated on by a team of vet-
erinarians led by veterinarian Yigal Horowitz at the Safari 
wildlife hospital in Ramat Gan, Israel. The ibex died a few 
days later. Photo by author, December 25, 2019.
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cleaned and stitched. At that point, the two vets on the premise 
debated what to do with the black scab on one of the ibex’s legs. 
The chief vet recommended doing nothing, as the animal was al-
ready compromised and needed some time to heal from the other 
wounds. The assistant vet disagreed. “Smell the leg,” she insisted. 
“The flesh is rotten. We have to intervene at this point or the in-
fection will spread.” When he couldn’t smell anything, everyone 
in the room was requested to pitch in on the quality of the smell. 
After an extended sniffing consortium, the majority agreed with 
the assistant, and so this exchange ended with an intervention on 
the other leg, too (Figure 3.10).

More generally, Van Bonn explained the typical development 
of an “animal case,” and the importance of the physical exam in 
particular.

VB: Getting the information can start with just asking ques-
tions, but very often you have to take the next step, which 
would be a physical exam. We use our senses—our hearing, 
our sight, our touch, our smell—not so much our taste but 
on occasion—to get additional information that we don’t get 
from just speaking to the person [who] knows the animal the 
best. . . . A physical evaluation generally requires getting our 
hands on the animal, understanding the animal, feeling the 

Figure 3.10  A bite injury to the Nubian ibex’s hind leg. The wound was 
especially deep and required debridement and draining. 
Photo by author, December 25, 2019.
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animal—is he soft or is he hard? If it’s a puffer fish like the [one 
we saw together], his belly should be nice and soft; he should 
be squishy. If it felt like a hard baseball, that would raise con-
cern because that would not be expected. . . .

IB: How would you know if you’d never touched a puffer 
fish?

VB: Well, we’ve touched lots of other types of fish [and], by 
nature, we’re comparative.

IB: [Do] you have to touch a fish to know a fish?
VB: Yeah, absolutely. So, in that scenario I would say, “Okay, 

now I need even more information, just feeling it doesn’t tell 
me what it is. How else can I learn what’s causing the thing 
I’m feeling?” So then we [would typically] use tools to deter-
mine how well the animal is doing physiologically. . . . Next I 
would say “Let me see a blood sample or a urine sample.” . . . 
Those windows into the health and welfare of the animal are 
incredibly powerful. With one sample of blood, I can tell you 
a lot about how the animal’s liver is doing, how his kidney is 
doing, how his thyroid function is doing. . . . The next step is 
diagnostic imaging (interview).

Instead of the whale surgery I imagined for my Shedd Aquarium 
visit, I ended up attending a cross river puffer fish procedure. This 
12-year-old fish was dealing with a skin issue. The cause of the 
wound was unclear, and Van Bonn had tried numerous treatments, 
including laser. The only treatment the fish responded to was Re-
granex Gel, an expensive topical ointment used for humans. Van 
Bonn elaborated:

The [fish’s] skin wasn’t growing back in, so what we have been 
doing is taking off the dead tissue around the edges and apply-
ing a substance called Regranex—and that helps it. [This is a] 
really unique medication. It is a human product—it’s in fact a 
recombinant platelet-derived growth factor made specifically 
to stimulate epithelial growth for people who have chronic di-
abetes. Diabetes causes pathology to the very small vessels so 
these little small vessels become diseased, blood doesn’t flow 
[and] doesn’t bring the nutrients or oxygen to the tissues and 
they get all sorts of ulcers and problems. One of the things that 
doesn’t get delivered there like it should is growth product for 
epithelia, so this product was designed for that. [This drug] is 
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very expensive—it is not the standard thing you would [use]. 
The reason we’re using it here is that we’ve tried all sorts of 
therapies on this guy that weren’t successful, including laser 
therapy (interview).

As part of the procedure, the medium-sized cross river puffer fish 
needed to be anesthetized. For most of the time, the aquarist from 
the puffer’s exhibit was the one who moved the fish from one tank to 
the next, using his bare hands (Van Bonn explained that fish “are not 
internally as sterile as we are” and have evolved to live with various 
critters. Even during surgery it is therefore not essential, and could 
in fact be counterproductive, “to be completely aseptic and wear a 
mask and glove and gown”). After some debate over quantity, the vet 
tech mixed a white anesthetic powder and poured it into the water. A 
few minutes later, the puffer fish was sedated enough that she (or he, 
the people in the room weren’t quite sure, but the aquarist seemed 
to remember that her name was Pam) flipped over. That was the cue 
that it was time for the vet to take a look. Van Bonn asked another 
vet to manage the procedure as he didn’t want to treat an animal 
while being distracted with an interview. When that veterinarian 
(whose name, incidentally, was also Pam) touched her, the affected 
area looked way too soft to me; it also seemed discolored, raw, and 
irritated. “This is great!” the two vets in the room exclaimed with 
much satisfaction. They weren’t going to apply the gel after all, as 
the puffer fish seemed to be recovering on her own. They clearly 
had a completely different take than mine on the situation. Figures 
3.11 and 3.12 are two of the many images that the Shedd Aquarium 
recorded to monitor the progress that Pam the puffer fish underwent, 
in light of which their satisfaction might make more sense.

The Clinical Outlook: Flipping the Lens

Chris Dold interned with the Marine Mammal Center and worked 
with the United States Navy Marine Mammal Program before he 
took the position of senior veterinarian at SeaWorld in 2005. He 
now serves as the Chief Zoological Officer there, overseeing all 
animal programs in the park, as well as rescue and rehabilitation, 
science, conservation, and education. As we walked through Sea-
World together, I encouraged him to tell me how he sees the park’s 
animals, and how his way of seeing differs from a laypersons’ point 
of view. Here is a sliver of our conversation:
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IB: Is the capacity to see through a clinical eye something that 
can be turned on and off?

CD: For me, yes, absolutely. I see animals differently now, 
after I got my veterinary degree, than I did before, and I am 
not any less in awe of them. In fact, I’m more in awe. But there 
is definitely a switch you make through the veterinary educa-
tion process. There is a kind of lens that I can flip down over 
my eyes and go into.

IB: Willingly?
CD: No, sometimes it’s flipped for me and I can’t necessarily 

predict it. I have three dogs, a cat, and an aquarium. We’ve got 
animals all over the house, and I don’t go home going “How’s 
everybody’s health today?” But the first time I meet a dog I 
make a quick assessment. So it’s like a shadow personality 
that’s always there. It can creep up when you least expect it 
or when something new triggers it, like a model animal you’ve 
never seen before. I walk [through] the park [SeaWorld] as of-
ten as I possibly can. And when I do, I go into that clinical 

 

Figures 3.11 and 3.12  A cross river puffer f ish before and after 13 
treatments of unidentif ied skin problem with 
Regranex Gel, an expensive drug used for di-
abetic humans, conducted between March and 
December 2018. Courtesy of ©Shedd Aquarium.
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mode. [I practice] a herd health approach. If I were to care 
for cows I would do the same thing. I’d go through the whole 
herd and I’d say, “That one’s skinny; that one’s hiding in the 
corner; that one’s ribs are showing.” . . . You’ve got this list. 
And then you’ll go individually and say, “Well, do any of the 
dolphins look particularly skinny? Do any of the dolphins look 
particularly overweight?” [But] I can still stand here and enjoy 
the dolphins having fun and playing. . .

IB: So the next obvious question is whether there is anything 
that this clinical mind is blind to?

CD: By definition, if you’re blind to something, you’re blind 
to it. So I don’t necessarily know what we’re blind to. Still, I 
would say that as a veterinarian, your proclivity is to minimize 
risks. The veterinarian’s mindset is [that] nothing is fine until it 
is, and that’s a bias, right? It’s a bias. [By contrast,] as a daily 
caretaker or trainer or animal keeper your propensity is to as-
sume that most things are fine.

Like Dold, many of the veterinarians I spoke with had mentioned 
the clinical lens, although often not by this name. Chris Walzer is 
the Executive Director of Health at the Wildlife Conservation So-
ciety in New York. During the past two decades, he has worked in 
the Gobi region of Mongolia, linking health with the conservation 
of the Asiatic wild ass (Equus hemionus). Here is how he described 
his own clinical lens:

When I have a patient, it’s a patient. I try to be concentrated: 
technically engaged, but emotionally distant. It’s not that I 
don’t care. I really care. But I understand that at that moment 
I need to really work. . . . I’ve done a lot of TV and films and 
people have pointed out to me [that] always when the proce-
dure is over, I go up to the head of the animal and pat it or 
whisper something to it. [Once you] reverse the anesthesia you 
can sort of give a little bit of space to your emotions and say 
[to the animal], “Hey, have a good trip. Have a long and happy 
life,” or whatever it is. Because you probably won’t see that 
animal again. But while I’m working, that sounds gruesome, 
but I’m pretty cold in order to protect [myself if] it goes wrong. 
That’s the other thing. . . . It’s really rare that things go wrong, 
it’s not like it happens all the time. But when it does, that little 
distance helps you. If you asked me and we sat down, I could 
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probably tell you each and every animal that I’ve lost. It’s not 
many, but there are some where either I made a really bad 
decision, or I was tired, or it just went badly wrong for some 
reason. Sometimes it’s beyond your control, but there are a few 
[times] where it was my mistake. I really wasn’t being attentive 
(Walzer, interview).

The notion of caring while keeping an emotional distance is some-
thing that Science and Technology Studies scholar John Law re-
flects about in his study of veterinary work with British cattle. 
Similar to Walzer, Law suggests that care “is about responding, 
but not responding too much. It is about being there, about sensi-
tivity, and yet it is also about distance. It is precisely about self-pro-
tection” (Law 2010, n.p.).

Whereas all experts put on a specialized lens, not all lenses are 
made of the same material. The veterinary lens is arguably unique 
not only for helping deal with the fleshiness of the body, but also 
for doing so in the context of nonhuman animals. Indeed, the vet-
erinarians I encountered stressed how different their work is, on so 
many fronts, from that of medical doctors caring for humans. Spe-
cifically, while the zoo vets often pride themselves on the variety of 
animals they can and often do care for (Braverman 2018a), many 
of them emphasized that they “don’t do humans.” This might be 
a “lens” issue (namely, vets are not trained to put on the clinical 
lens in the context of humans), or it could be a practical and even a 
legal issue (related to liability, especially in the context of medical 
malpractice in the United States).

One way or the other, there seems to be a rigid divide between 
human and animal medical care. Under this divide, vets do not pro-
vide medical care for humans, although at times human physicians 
are invited to care for nonhuman animal patients. As mentioned 
in the Introduction, I was personally exposed to this rule during 
that unfortunate visit to the veterinary surgical room, where, over-
whelmed by the fleshiness of the operated lizard, I found myself 
on the floor. I will quickly remind the reader that although the 
vet was aware that I had just fainted and suffered facial injuries, 
she continued to operate on the frilled-neck lizard without stop-
ping to attend to her injured human guest. Whereas this behavior 
seemed odd at the time, inhumane even, a few other veterinarians 
explained to me later that this vet was simply following the rules—
namely, veterinarians can only care for nonhuman animals, not for 
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humans. Another vet told me along these lines that when, during 
a flight, the pilot asked whether there was a doctor onboard for an 
emergency, she did not respond.

Nili Avni-Magen from the Jerusalem Zoo was not as bifurcated 
in her approach toward human versus animal care. While she ex-
plained that most vets arrive at this profession because they don’t 
want to be human doctors, she also emphasized that given a medi-
cal emergency, she would attend to the human in need. This has in 
fact happened to her when she was hiking with her family in a Jor-
danian desert, and a hiker emerged out of the blue to ask whether 
there was a doctor who could help with his friend’s injury. She 
joined him and cared for his friend until a medical team (trained to 
care for humans) arrived.

The Art of Surgery: Peering into the 
Animal Body

The ritual of surgery . . . is at once murderous, painful, heal-
ing, and full of love. Perhaps if one were to cut out a heart, a 
lobe of the liver, an entire convolution of the brain, and paste 
it to a page, it would speak with more eloquence than all the 
words of Balzac. Such a piece would need no literary style, no 
mass of erudition or history. 

—Richard Selzer, The Art of Surgery, 18

Although many of the zoo veterinarians I spoke with have become 
accustomed to behind-the-scenes work, often only visible to their 
institutional colleagues and to other veterinary practitioners, most 
of them were not opposed to, and were usually even interested in, 
exposing their work to the public eye. Two issues seem to prevent 
this from happening more frequently: the first is the routines that 
have been put in place with regard to invasive medical procedures, 
and the second is the wariness among zoo professionals about an-
imal rights proponents who have categorically opposed zoos and 
who could make use of such footage against them. “For obvious 
reasons, we can’t let you shoot any stills or videos behind the 
scenes,” Shedd Aquarium’s public relations officer instructed me 
mechanically. And although the reasons were far from obvious to 
me, I did not argue. I had already learned that one should always 
stay on the good side of public relations personnel, who are of-
ten the gatekeepers to all forms of communication with zoo and 
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aquarium staff. Notably, the same public relations official was not 
at all bothered by my audio recordings. Control over the visual 
representations of their institutions seemed to be the main concern 
in this context.

Indeed, sight is powerful. And seeing such spaces that were pre-
viously invisible—doubly so. According to Van Bonn, the flesh-
iness of the nonhuman animal usually draws people in. “If they 
could, they would like to be completely inside the animal, see it 
as up-close as possible,” he told me. In the marine center where 
he had previously worked, the necropsy room was designed with 
a window for public viewing. Van Bonn recalled that school chil-
dren who stood outside would often bang on the window and 
demand to see things more closely. “Just give humans as much 
of this closeness to other creatures as possible,” he commented 
warily. Philosopher Mary Midgley’s realizations in Beast and 
Man are important in this context. She writes: “We are not just 
rather like animals; we are animals. Our difference from other 
species may be striking, but comparisons with them have always 
been, and must be, crucial to our view of ourselves” (2005, n.p.). 
The fascination with flesh, ours and theirs, can be understood 
as a fascination with the foundations of these similarities—and 
differences.

Yet, alongside the fascination with flesh—and especially with 
the fleshiness of the other-than-us who is at the same time also so 
very similar-to-us—there is also a sense that fleshy matters and 
imageries can be appalling, gory, and repulsive to many. Others 
are uncomfortable with what they perceive as the pornographic di-
mension of this spectacle. Recall in this context the upset that the 
dissection of Marius the giraffe triggered around the world. Simi-
larly, warnings about “graphic content” often accompany relevant 
video presentations of zoo vet surgeries and procedures released to 
the public. Along these lines, the publisher of this book has advised 
me to pull out certain images that readers might not expect to en-
counter in a non-medical book and to also add words of caution in 
the Introduction about the remaining images.

How do veterinarians feel about the fleshy aspects of their work? 
Whereas Van Bonn attested that he has no qualms about such pro-
cedures, other medical practitioners may feel differently, as can be 
gleaned from surgeon Richard Selzer’s The Art of Surgery (which 
focuses on human bodies):
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Even now, after so many voyages within, so much exploration, 
I feel the same sense that one should not gaze into the body, 
the same irrational fear that it is an evil deed for which pun-
ishment awaits. Consider. The sight of our internal organs is 
denied us. To how many men is it given to look upon their own 
spleens, their hearts, and live? ([1974] 1996, 24).

Arguably, the most radical expression of the clinical lens in the 
surgical procedure, when the human eye peers into the body of the 
other (see, e.g., Figure 3.13). Melissa Joblon, assistant veterinarian 
at the New England Aquarium, explained that she never had an 
issue with such peering, even in her early days as a lab technician 
studying the brain of apes. That is, until she herself was charged 
with responsibility for the process. In her words:

I never had that weird, queasy feeling [that other vets some-
times talk about]. It’s something that had never bothered me. 
[But] I found it completely different when I became the primary 
person doing it. So when I was an assistant, I was perfectly 

Figure 3.13 A s tingray surgery at the Denmark National Aquarium, 
Den Blå Planet . Photo by Anders Engrob. Courtesy of 
Kasper Jørgensen. 
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calm, cool, and collected. But when I first started doing surger-
ies on my own as a doctor, I remember getting, never queasy, 
but that nervous feeling because it’s me in charge. I remember 
the initial soft tissue handling. It was honestly a little bit ter-
rifying because when something starts to bleed, you’re always 
used, as an assistant, to just sit there and dab. The doctor will 
do what is needed. Now, it’s me who has to figure out where 
it’s bleeding. So, it’s a completely different world, where your 
mind has to be in a completely different place. But you get used 
to it and it’s all about experience. I’m still learning surgery. But 
I love it now. Now, it’s exciting, it’s fun (Joblon, interview).

Conclusion

Dolphins and whales are magical. But then so are dogs. And 
bacteria. If you simply stop to take a look at these things—
holy cow! 

—Bill Van Bonn, interview

This chapter has provided a glimpse into the material and techno-
logical aspects of the zoo veterinarian’s work, aiming to expose 
readers from the social sciences and humanities to the lifeworld of 
zoo and aquarium veterinarians and to their ecology of practice. 
Specifically, I examined the vets’ clinical perspectives on what it 
means to care closely for animals in a captive setting. And although 
theirs is admittedly not the only perspective available on how to 
care for these animals, it is nonetheless a valuable one. To under-
stand it, we must make an effort to immerse ourselves in the vets’ 
professional world and to familiarize ourselves with their tools and 
techniques, with their routines and ways of knowing. This includes 
quite a bit of attendance to flesh and tools—to hands, scissors, ma-
chines, ointments, needles, medicines, and even guns.

Beyond their mastery in “hands-on” care for the bodies of their 
individual animals, over the last decade or so the work of the zoo 
veterinarian has also expanded to encompass the “body multiple” 
(Mol 2002) of individual, population, and ecosystem health. In this 
One Health context, practicing veterinary medicine is less about 
scissor skills, and more about integrating monitoring techniques 
and quantitative modeling approaches that offer opportunities to 
combine data from veterinary medicine with ecological concepts 
and with mathematical epidemiology (Walzer 2017, 3). Unlike 
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conditions at the zoo, in situ conditions require the adjustment of 
laboratory practices and the development of novel technologies 
such as portable real-time polymerase chain reaction (PCR), ge-
nome sequencing, eDNA sampling for pathogens, and a multitude 
of functional immunological tests that further facilitate integration 
across disciplines (Walzer 2017; see also Marx 2015, 396). Even 
when there are no classic lab benches or electrical outlets, PCR 
samples can be tested on portable devices, allowing veterinarians 
to “hunt for pathogens” that affect dynamic ecosystems in a timely 
manner. As one conservation medicine proponent put it: “We have 
to bridge the gap between the people in muddy boots and jeans and 
those in white coats” (Pokras, quoted in Norris 2001, 10).

More than a fashion statement, bridging the gap between muddy 
jeans and white coats speaks to the novel identity of the zoo veter-
inarian, who brings into the conversation “the broadest multidisci-
plinary sense along a gradient from captive to free-ranging wildlife 
and across all taxa” as relating to the “human-domestic pet-live-
stock-wildlife interface” (Walzer 2017, 3). Due to their multiple ex-
istence in such interface spaces, zoo veterinarians are well-positioned 
to undertake the complex project of caring for the earth’s diverse 
life forms. The scope of the new zoo veterinarian’s expertise, then, 
“includes not only the core fields of veterinary medicine such as sur-
gery, anesthesia, physiology, pathology, immunology, anatomy, ep-
idemiology, and animal welfare as they relate to wildlife but also 
incorporates fields including but not limited to ecology, conservation 
biology, economics, and the social sciences” (2017, 3).

This was but a quick taste of the fleshy aspects of vet medicine—
and that which lies beyond the flesh. Much more work on veter-
inary anthropology still awaits. And with it, an opportunity to 
bridge the much-too-dangerous, and widening, gap between the 
hard and soft sciences, and between humans and others. Circling 
back to Stengers, I would offer that we ought to “meddle in what 
is meant not to concern us” (2000, 46). Not doing so would be 
granting too much power to the experts who manage these spaces 
and interactions. At this very particular juncture, meddling is not 
a choice but a responsibility: we must collaborate to break the di-
visive silos that have come to characterize our universities, disci-
plines, and lives.



This is not what I trained for.
I hope familiarity will never make me immune from the
trauma of killing.
But I do hope—for the animal’s sake—to be good at it.

—Frost-Pennington 2001, 8 (quoted in Law 2010, n.p.)

Killing Animals: An Introduction

One of the central questions in animal care, in zoos and elsewhere, 
is when, where, and how much should humans intervene in animal 
life. The most dramatic site of such interventions, and, possibly, 
also the most frequent one (Haraway 2008), is the act of kill-
ing nonhuman animals. Belgian philosopher of science Vinciane 
Despret notes that: “Those who might doubt this have probably 
forgotten all of the massacres of the last few years, whether due 
to mad cow disease, avian influenza, foot and mouth disease, or 
scrapie” (2016, 83). According to Science and Technology Studies 
and feminist scholar Donna Haraway: “there is no way of living 
that is not also a way of someone, not just something, else dying 
differentially” (2008, 80).

A variety of practices account for the killing of animals by 
humans—from the hunting of wild animals, through the slaughter 
of farm animals, to the killing of dangerous animals and the cull-
ing of pests, all the way to acts of killing for cruelty or amusement. 
Each one of these practices engages its own methods, which are 
aligned with its purposes, and also receives a different term. As an-
imal geographer Chris Wilbert writes in the introduction to his ed-
ited collection Killing Animals: “Indeed, the extent and the variety 
of the killing is reflected in the number of terms we use to describe 
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these different types of death. Animals become extinct. They are 
also killed, gassed, electrocuted, exterminated, hunted, butch-
ered, vivisected, shot, trapped, snared, run over, lethally injected, 
culled,  sacrificed, slaughtered, executed, euthanized, destroyed, 
put down, put to sleep, and even, perhaps, murdered” (2006, 5–6).

Wilbert also points out that the deliberate killing of animals, at 
least in most industrialized nations, is largely invisible in the public 
domain. Some of the zoo veterinarians I interviewed were indeed 
not always keen to speak with me about this aspect of their work, 
not only for the sensitivity of the topic but also because they often 
perceived it as a tactic used by animal rights groups to undermine 
the zoos’ very existence. The tensions between animal rights activ-
ists and zoo advocates received a dramatic exposure when Marius 
the giraffe was euthanized, culled, killed, or murdered—the precise 
terminology dependent on who you speak with about the event.

The form of killing that this chapter is concerned with is eu-
thanasia, a term derived from the Greek eu (good) and thanatos 
(death). According to the AVMA Guidelines, a “good death” is one 
that occurs with minimal pain and distress to the animal (AVMA 
2013). In this way of thinking, animal suffering is negative and, 
taken to its extreme, is unacceptable and should be avoided. This 
approach has resulted in what some have called a “culture of eu-
thanasia,” whereby euthanasia is perceived by many Western veter-
inarians not only as morally laudable but also as legally mandated 
in certain situations.

Strikingly at odds with the way we consider the suffering and 
death of humans, veterinarians seem to think that, for animals, 
suffering is worse than death, which, in itself, is not perceived as 
a harm (McMahan 2002; Pierce 2016). But what is suffering? A 
group of vets responded: “Suffering is an unpleasant state of mind 
that disrupts the quality of life. It is the mental state associated 
with unpleasant experiences such as pain, malaise, distress, injury 
and emotional numbness. . . . [P]ain, probably more than any other 
state, directly reduces welfare” (Föllmi et al. 2007, 309, 313). A 
survey of 41 veterinary surgeons found that 86 percent felt that eu-
thanasia was a necessary and important part of their professional 
role (cited in Hurn and Badman-King 2019, 144). In addition to its 
occurrence in veterinary clinics and shelters (Abrell 2016; Pierce 
2016), euthanasia also takes place in rescue and rehabilitation 
centers (Karesh 1995; Moore et al. 2014; Palmer 2018), in the wild, 
and in zoos and aquariums. This chapter focuses on the euthanasia 
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of wild animals performed by zoo veterinarians in zoos and aquar-
iums as well as in rescue centers and in situ settings.

Generally, zoo animals are considered the property of their hu-
man owners and are thus governed by the welfare-oriented rules 
and standards that pertain to this form of property. But accredited 
zoo guidelines around the globe have expanded euthanasia beyond 
its traditional welfare aims, using it as a tool for the management 
of zoo populations. In 2011, the European Association of Zoos 
and Aquariums (EAZA) issued a Euthanasia Statement that artic-
ulated four instances in which euthanasia should be considered. 
Here, word-for-word:

1. Where the animal poses a serious and unavoidable threat 
to human safety, e.g. escaped animals.

2. Where, in the opinion of the staff responsible for the indi-
vidual animal’s health and welfare, an animal is suffering 
from a disease, detrimental psychological state or severe 
pain and stress which cannot be adequately alleviated.

3. Where the only alternative is permanent transfer to sub-
standard accommodation.

4. Where the continued presence of an individual animal is 
disruptive to the natural dynamic of a group within an 
individual collection and/or the demographic or genetic 
health and development of an EAZA approved ex-situ 
conservation programme. Consequently, young animals 
(e.g. at weaning or when normally leaving parental care) 
and animals that are past breeding age or are senile 
(groups that are prone to deleterious geriatric conditions) 
may be considered for euthanasia as part of a balanced 
population management strategy (EAZA Euthanasia 
Statement 2011).

Clearly, then, long before Marius was killed, accredited zoos in 
Europe were already fully on board with what they defined as dif-
ferent types of euthanasia, in addition to the medical-based eutha-
nasia articulated in Article 2 of the Statement. Specifically, Article 
4 provides detailed examples for when animals should be killed “as 
part of a balanced population management strategy.”

Similar guidelines have been issued by accreditation institu-
tions around the world. For example, the Australasia zoo guide-
lines state that: “[e]uthanasia is considered a necessary procedure 
that supports sound animal welfare outcomes in the responsible 
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application of veterinary medicine and in some circumstances as 
part of the scientific management of animal populations” (ZAAA 
2015). The South East Asian Zoo Association (SEAZA) was more 
reserved about such practices when articulating in its Constitution 
that: “Euthanasia may be controlled by local customs and laws but 
should always be used in preference to keeping an animal alive un-
der conditions which do not allow it to experience an appropriate 
quality of life” (SEAZA n.d., Article V).

While medical euthanasia is widely accepted in accredited zoos 
and aquariums in developed countries, the killing of healthy ani-
mals for conservation and management purposes has been quite 
controversial. The strong emotional reactions to the killing of 
Marius the giraffe by the Copenhagen Zoo shed light onto this 
largely invisible practice, which some approve of and refer to as 
“culling,” while others condemn it. Ecologist Marc Bekoff, an 
outspoken critic of this practice, has dubbed it “zoothanasia.” In 
his words: “Killing animals in zoos because they don’t ‘figure into 
breeding plans’ is not euthanasia, it’s ‘zoothanasia,’ and is a most 
disturbing and inhumane practice” (Bekoff 2012). Debates outside 
of the zoo community aside, the killing of Marius has also exposed 
the disagreements among zoos and aquariums about whether, and 
how much, euthanasia ought to be utilized within their facilities 
and, if so, how exactly it should be performed—for example, by 
gun or injection, with public necropsy or behind closed doors, with 
feeding the flesh to other animals or not, and so forth.

Euthanasia in Humans versus Nonhumans

Although euthanasia can refer to ending the life of both human and 
nonhuman animals, what qualifies as euthanasia for each group 
differs considerably. As Patricia Morris explains in her book Blue 
Juice: Euthanasia in Veterinary Medicine: “For humans, calling a 
death euthanasia is restricted to circumstances of mercy killing, in 
which death is a welcome relief from prolonged pain and suffering. 
For nonhuman animals, a good death is defined not by motive but 
by method. In other words, so long as death is without pain and 
distress, animals are euthanized in animal shelters, veterinary of-
fices, and research laboratories for the convenience and benefit of 
humans” (Morris 2012, 8; emphasis in original).

In the human context, euthanasia is quite controversial and has 
resulted in a complex regulatory matrix that includes distinctions 
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between active and passive euthanasia, as well as the category of 
“assisted killing” by medical professionals. Whereas active eutha-
nasia is illegal throughout the United States, except for Oregon, 
human patients may retain the right to refuse treatment, what is 
referred to as passive euthanasia. By contrast, tens of thousands of 
animals are euthanized every day in the United States alone. Such 
animal killing takes place not only in the offices of veterinarians 
but also in animal shelters, where millions of dogs and cats are 
euthanized each year by non-vets (Alper 2008, 837). As Jessica 
Pierce put it: “Euthanasia is part of the well-greased machinery 
of the pet industry. . . . Every eleven seconds, a healthy dog or cat 
is euthanized in U.S. shelters. The pet consumer is convinced that 
this euthanasia—we mustn’t call it killing—is necessary, and is, 
furthermore, an act of compassion” (2016, 136).

Despite the bitter disputes between them, the veterinary and 
animal welfare communities are in fact in full agreement about 
the safest and most humane method of animal euthanasia: an 
anesthetic-only procedure involving an overdose of sodium pento-
barbital. This method has been utilized in the United States for 
more than 60 years (Alper 2008). The veterinary and animal wel-
fare communities also condemn the use of neuromuscular blocking 
agents that first cause paralysis. Yet despite this broad condem-
nation, this method has been used for humans on death row. Ty 
Alper notes that “the use of such drugs in animal euthanasia is ac-
tually illegal in many states that nevertheless continue to use them 
in human lethal injections” (2008, 839; emphasis in original). In 
his view, this strange disparity is largely due to the misconcep-
tion that it would seem inhumane to kill humans in the same way 
that one would kill nonhuman animals (Alper 2008, 817). As in 
many instances explored in this book, here, too, the insistence on 
maintaining rigid human–animal distinctions results in ethically 
problematic—and painful—consequences.

Euthanasia of Zoo Animals for Medical 
Reasons

The veterinarians I spoke with distinguish between two general 
types of euthanasia: medical euthanasia and the killing of healthy 
animals for managerial purposes. There is a stark divide on this 
front between northern European zoos and the major accredited 
zoos in the United States, chief veterinarian at the Jerusalem Zoo 
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Nili Avni-Magen told me in our interview. Certain North Euro-
pean zoos not only euthanize for a variety of reasons beyond the 
medical ones, she explained, but they will also often opt to euth-
anize more frequently within the scope of medical reasons if there 
are sustainability concerns or for conservation purposes. By con-
trast, American zoos tend to use physical separation and contra-
ception to avoid the reproduction of “surplus” animals, thereby 
minimizing the need to euthanize these animals later. This form 
of preventative management at the same time limits the zoo ani-
mals’ ability to practice reproductive and other natural behaviors 
(Braverman 2012, 174–180).

With the heightened level of medical care in zoos and the lack of 
predators there, zoo animals often live longer than their wild coun-
terparts (Vogelnest and Talbot 2019, 83). Because of their reluc-
tance to euthanize, North American zoo vets will often attempt to 
accommodate these geriatric and compromised animals, in some 
cases providing them with highly expensive cancer and heart treat-
ments. By contrast, other zoos—vocally represented by northern 
European institutions—hold that such treatments would condemn 
their animals to painful lives, while the already well-represented 
animal also occupies a much-needed space without making a sig-
nificant contribution to the zoos’ collaborative breeding programs 
(Föllmi et  al. 2007, 309). According to this latter approach, “a 
good zoo strives to improve the quality of its animals’ lives, not 
necessarily their length of life” (Föllmi et al. 2007, 313; see also 
Vogelnest and Talbot 2019, 83).

The extent to which euthanasia is undesirable in the United 
States, even in medical instances and with geriatric animals who 
do not directly contribute to the population, was on clear display 
during my visit with veterinarian Lydia Staggs at SeaWorld, in 
which she introduced me to a 12-year-old otter with breast cancer. 
Here is a sliver of the conversation that ensued:

LS: We did what is called a radical bilateral mastectomy, where 
I removed not only the breast tissue but the lymph nodes. 
When that occurred, we took her to a hospital and had a CT 
scan for her lungs on her. We saw that a little metastasis had 
already started in her chest. And so we contacted a veterinary 
oncologist who was very willing to help. . . . We did research, 
we contacted other zoos and aquariums. This was a rare thing 
to see. Pulling from other species and other treatments, the 
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oncologist and I came up with a chemotherapy protocol that 
was safe for her. She seems to be doing well with it.
IB: How long has she been on it?
LS: Six months now.
IB: How long is it supposed to continue?
LS: Well, she will probably always be on the chemother-
a py drug, at least one of them, for the rest of her life.
IB: That is probably not cheap.
LS: No, it’s not. But we do it because it’s the right thing to 
do. It’s our responsibility. We made a pledge and have a re-
sponsibility to take care of these animals for their entire lives. 
She was a “show” otter. She’s retired now. But again, it’s the 
right pledge. You take care of animals the whole length of the 
time that they’re with us. And as for costs, I don’t really know 
[and don’t concern myself with this issue]. [As our Park’s Pres-
ident always says:] you worry about the animals—and we will 
worry about the money.

Although SeaWorld’s particular history could perhaps cast a 
shadow on the attempts to save this otter (after all, when Black-
fish came out and exposed SeaWorld’s dealings with orcas, this 
commercial institution faced an economic crisis; and they are still 
exhibiting orcas—see, e.g., Figure 4.1), I’d like to suggest that the 
supreme treatment offered to the otter, taken to the extreme here, 
is also representative of a broader tendency among North Amer-
ican accredited zoos toward radical expressions of welfare—for 
certain animals at least. It also exemplifies the role of the zoo as a 
lab, and of the zoo animal as an experimental subject in the hands 
of the zoo vet, thereby signifying this profession’s shift from being 
purely welfare-oriented to one that focuses on generating medical 
knowledge about wild animals at large.

When I relayed the details of my visit at SeaWorld and the ex-
tensive cancer treatments of their geriatric otter to Copenhagen 
Zoo’s veterinarian Mads Bertelsen (the vet who killed Marius), 
he was baffled. “I just can’t understand it,” he said. “This would 
never happen here. If there is any doubt that a geriatric animal 
might be suffering, then there’s no doubt that it has to go” (inter-
view). It is not that he looks for opportunities to kill, Bertselsen 
explained, but since zoos are in dire need for space, killing this 
otter and others in her situation “would leave space and resources 
for animals that are valuable to the real goals that we’re trying to 
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advance: actually saving species.” Bertelsen then went on to reflect 
on an e-mail post on the global zoo veterinarian listserv that he 
happened to read that same morning, in which a highly respected 
American veterinarian asked for advice regarding a sick capybara. 
Bertelsen commented:

That doesn’t make any sense. We have 10 capybaras here and 
we’re probably going to euthanize 8 of them. So I almost wrote 
him an e-mail [response] to say, “Well, how many of them do 
you want?!” . . . He’s putting all those resources into harassing 
that animal [supposedly] to save his life. But the animal doesn’t 
know that. So it’s just going to experience numerous surgeries 
and pain. Why [is he] doing that? If he’s not doing that for the 
animal, he’s doing that for himself or he’s doing that for the 
zoo. [In any case, he’s doing it] for the wrong reasons.

Bertelsen’s view on this topic is uncompromising. For him, this ap-
proach clearly “originates from the whole Disney fixation, where 
it’s suddenly ‘Molly the capybara’ and ‘Molly deserves the very 
best.’ And it’s done because the keepers like it [and] the public loves 

Figure 4.1 V eterinarian Lydia Staggs performs a routine ultrasound on 
an orca at SeaWorld, Florida. Photo by author, September 
27, 2019.
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it. For a veterinarian, it can be very satisfying, too, [to] ‘save’ that 
animal. But to what end?” Bertelsen especially takes issue with 
the widely pronounced argument that zoo veterinarians should not 
play God by killing animals. In his words:

We made that decision when we brought these animals into our 
care. [From that point on, ] I play God every single day. When 
I put an animal into an enclosure, I decide when it eats, what 
it needs, who it spends its time with, when the light turns out, 
when the rain comes—I decide everything. And, of course, I 
also decide when it lives and when it dies.

In their role as the gods of zoo animals, zoo veterinarians must 
operate based on ecological goals, in Bertelsen’s view. Committed 
first and foremost to saving species in the wild, “zoos have to make 
up their mind if they want the popularity vote for saving Molly 
the capybara, or they want to be relevant on the bigger scale for 
conservation. It’s difficult to do both at the same time, not to say 
impossible.”

Many zoo veterinarians I spoke with adamantly disagreed with 
Bertelsen’s approach. The chief veterinarian of Israel’s Ramat Gan 
Safari Zoological Center, Yigal Horowitz, had this to say about 
veterinarians adopting ecological goals (and “going wild,” as I 
called it earlier):

I am not an ecologist, I am a veterinarian. I chose this profession 
precisely because I wanted to care for animals. If I were an ecol-
ogist, I might ask myself other questions. If a murderer arrives 
at the hospital, it isn’t up to the physician to decide if to care for 
him or not. He takes care of him, and then the legal system will 
judge if he had committed murder and whether he should die 
for that. In the same manner, I don’t ask myself these questions. 
I think as a veterinarian. If one wants to adopt an ecological 
approach, let him be an ecologist (Horowitz, interview).

The same veterinarian also described how he put his job on the line 
to protect his independence with regard to euthanasia decisions. In 
his words:

The [Safari’s] director called me in. He wanted to assemble 
a committee with a zoologist, the keeper, as well as myself 
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and him, where each of us would say what we think needs to 
happen with the animal and then we would all decide together 
[about euthanizing that animal.] “So who would implement 
the decision?” I asked, to which the director replied, “You, of 
course.” “But what if I don’t agree that this animal needs to be 
euthanized, do I still need to execute this decision?” I insisted, 
and he confirmed. I refused right then and there. I told him 
that ten committees can tell me to kill an animal, but if it’s 
against my best judgement, I will never do it. I also told him 
that he is welcome to fire me, I am not anyone’s executioner. 
There was a lot of screaming and yelling in front of everyone, 
but I didn’t budge (Horowitz, interview).

Horowitz’s insistence that any decision to euthanize an animal can 
only be based on his own professional judgement stands out in the 
zoo’s culture of collective decision-making processes about hus-
bandry, breeding, reintroductions, and everything else in between. 
For him, the decision to kill is unique and distinct from all other deci-
sions made by the zoo veterinarian. Conversely, for Jerusalem Zoo’s 
chief veterinarian Nili Avni-Magen, a decision about euthanasia is 
one that must be made collectively by her zoo’s entire committee. 
There are different institutional cultures with respect to euthanasia, 
she explained. At her zoo, she would never kill an animal unless the 
keeper was on board. The decision to do so would involve an open 
conversation between several zoo staff—the keeper, the curator, the 
director, and her—who would each bring a different perspective to 
the table. Bertelsen clarified in this context that while euthanasia 
is a relatively easy procedure, it is the decision to do it that is often 
difficult. In his words, “if you anesthetize an animal, which we do 
many times a day, then the next step, if it’s euthanasia, is just to give 
it an overdose. Technically, it’s a very easy task. The difficulty lies in 
making sure that it’s the right thing to do.”

One of the veterinarians I interviewed, who preferred to remain 
anonymous, emphasized that the individual welfare ethic that has 
informed modern veterinary school has resulted in substantially 
different approaches between the older and younger generations 
of veterinarians. These are especially pronounced in the context of 
euthanasia. In his words:

People sometimes want [to become vets] because they love ani-
mals. They cannot see a dog or a cat suffering, so they go to vet 
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school to prevent that. What I usually say to these people [is]: 
Don’t go to vet school, because you won’t be able to deal with 
some of the issues that a vet should deal with. For example: 
slaughter. Have you ever been to a slaughter house? This is very 
hard. But veterinary work started like that—vets started as in-
spectors of meat. Nowadays, you have veterinary students who 
say “I will not go inside that slaughter house.” [But] how can 
you be a vet if you don’t go in there? This is a reflection that 
you are not able to face current day problems and complexities. 
I can’t say “I will not do euthanasia.” Well, it’s very easy to say 
it, but then who will suffer more? The animal, not me! And the 
big problem is that, with time, the mentality of the veterinarian 
profession is changing. And this is not good [for the animals].

As this veterinarian pointed out, zoo and aquarium veterinarians 
must often decide upon, perform, and deal with the consequences 
of the very real death of the animals under their care. For this 
reason, he is concerned that animal rights sentiments may hinder 
veterinary work, and especially so when conservation purposes 
dictate non-medical euthanasia. Similarly, Chris Walzer of the 
Wildlife Conservation Society shared in our interview that stu-
dents come to his conservation medicine classes only in their last 
year of vet school, after spending their earlier studies and training 
dealing with individual dogs, cats, and horses. “So it’s very hard 
for them to switch and say, ‘Look, unfortunately we need to kill 
this animal.’” Avni-Magen recounted along these lines that “as a 
young zoo vet I was delighted to see a dog in a wheelchair.” Now-
adays, however, she sees things differently. She went on to explain:

Instead of extending its suffering, I now realize what a real 
privilege it is that I can offer euthanasia to a suffering animal. 
I have come to see the animal and its meaning as part of a 
larger population and network. At the same time, I [must ad-
mit that] have a hard time letting go of my fallow deer as part 
of their reintroduction into the wild, when I know that some 
40 percent of these animals will die in the [release] process and 
that they would much rather stay here at the zoo (Avni-Magen, 
interview).

When killing for medical reasons, the question is not if but when 
to euthanize. In other words: when is an animal’s pain so immense 
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that it justifies intervention in her life course? Hence, even in the 
case of the geriatric otter from SeaWorld, Staggs was clear about 
her responsibility to kill this animal at a later point. With this in 
mind, she explained the difference between caring for human and 
nonhuman animals, and the importance of euthanasia for the lat-
ter. In her words:

We don’t treat [animals] like [we treat] humans. We aren’t try-
ing to necessarily get rid of the cancer. We want to treat to 
make sure the animal feels better. And so, if we can cause the 
disease to go into remission, great, but we’re not going to have 
them vomiting and being sick and losing all their fur. We don’t 
do that to them. So it’s a different approach than what we take 
with human beings. Because, again, you can explain to your 
human being: “This is our goal, We’re trying to treat this to 
get you here, to extend your life.” You can’t explain that to an 
otter. They know: “I don’t feel well. I don’t want to eat.” It’s a 
totally different mindset, [which results in] a totally different 
[medical] approach (Staggs, interview).

For euthanasia to be the last resort, Staggs put enormous efforts 
into extending the life of the 12-year old otter, who is what Sea-
World refers to as a “show animal” (in other words, she was not 
part of a sustainable zoo population in the first place). By contrast, 
in the eyes of many other zoo veterinarians, this particular otter’s 
life would be considered meaningless. Swiss veterinarian Jérôme 
Föllmi argues, for instance, that euthanasia is often problemat-
ically delayed by zoos to the detriment of the animal’s welfare. 
Based on a study of 70 geriatric zoo mammals in five European 
zoos, he established a scoring system for geriatric zoo mammals 
dedicated to “establish[ing] an initial objective decision making 
framework for the euthanasia of geriatric zoo mammals” (Föllmi 
et al. 2007, 309).

Similarly, Vogelnest and Talbot have called to “develop a 
methodology and database to identify animals approaching or 
beyond an average or ‘expected longevity’ for the species,” sug-
gesting that when a zoo animal reaches 80 percent of expected 
longevity for the species, an assessment process should commence 
that includes physical examination as well as the application of 
welfare assessment tools like Chicago Zoological Society’s Wel-
fareTrak® (2019, 90). Zoo veterinarians in Western accredited 
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facilities utilize such standards, and others like them, in cases 
where the condition of the animal is not obvious (for example, 
Vogelnest told me in our interview that he uses a 20 percent total 
body surface assessment, which is imported from human medi-
cine, to decide if wild animals should be euthanized for burns). 
However, when the animal is clearly suffering, or if a surgery is 
the last ditch effort to save her (such as in the case of the lizard I 
described in the Introduction), the decision is straightforward and 
does not require the utilization of scoring systems (Bertelsen & 
Avni-Magen, interviews).

Another point of contention is how best to euthanize. Accord-
ing to Bertelsen, a shot in the head would be the most efficient 
and pain-free method in many instances. In his words: “whereas 
a rifle bullet to the brain sounds dramatic, it is actually the only 
way that we can do it completely stress-free.” This method has the 
additional benefit that the flesh of the killed animal could later be 
fed to other zoo animals (when using anesthesia, the drug spreads 
through the body and renders it inedible). But staff and visitors of-
ten respond badly to the bullet-in-the-head method, Bertelsen said, 
explaining that “it’s noisy, there’s lots of blood and the animal 
typically would have some kind of cramps or tremors after it’s ac-
tually dead.” “While it looks bad,” he continued, “it isn’t actually 
bad. [Still,] anesthesia and an overdose is much more controlled, 
and is quiet. So unless we need to feed the animals, that’s typically 
what we go for.”

Another group of animals who are killed in the zoo context, but 
who are often left out of the discussion on euthanasia, are domes-
tic or farm animals who are used as food for the meat-eating zoo 
animals. While such animal deaths usually occur outside of the 
zoo space, some zoo veterinarians are nonetheless concerned about 
how these animals have died. Veterinarian Iman Memarian, for-
merly of the Tehran Zoo, shared in this context that in Iran, such 
food animals are killed using the same method used for animals 
designated for human consumption, thus abiding by Sharia law, 
which is not always animal welfare friendly. In his words: “They 
cut the head. But since it is impossible to cut the head off com-
pletely, the spinal cord is still attached, and so the animal can feel 
the pain. I have advised them to use a lighter drug inside the spinal 
cord so the animal cannot feel it.” According to Memarian, do-
mestic animals used as food for zoo animals should be euthanized, 
rather than slaughtered. All this would require is a slight shift in 
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awareness, he said, which would in turn make a big difference for 
the welfare of numerous animals.

At the same time, Memarian also emphasized that euthanasia 
for welfare purposes is only one half of his ethic as a veterinarian. 
The other half is his commitment to wildlife conservation. He has 
two rules for euthanasia, he told me. “The first is [to kill] when I 
think that if I keep this animal alive, it will suffer, and the second 
is [to kill] when I think that an animal would be really dangerous 
for wildlife conservation” (interview). Memarian elaborated that 
he would euthanize injured animals who reached the zoo or the 
rehabilitation center (where he also worked) if they were members 
of an “invasive” species. The extension of euthanasia to encompass 
such invasive wild animals beyond the confines of the zoo signals 
a move away from the zoo veterinarian’s traditional role into new 
domains as an agent of conservation. Notably, this type of eutha-
nasia of wild members of invasive species is still a contentious prac-
tice among vets.

Euthanasia is not very popular in Iran—neither for humans nor 
for pets, and not even for wild or zoo animals. “You are not God 
to decide on these things,” Memarian explained how his fellow 
countrymen react to this practice. “In Iran, the problem is magic,” 
he continued. “Everybody believes in magic.” But as veterinarians, 
he said, we do not believe in magic. “We cannot wait for God to 
say toop and the animal would be walking again. If you keep this 
animal in that situation, it will suffer and you will be responsible 
for this suffering if you don’t perform euthanasia.” I can give you 
an example, he offered, and proceeded to relay a story about his 
encounter with the largest leopard in the world, which sounded 
like it was pulled straight out of the Arabian Nights:

We found the Persian leopard with one limb amputated. But 
this animal was able to hunt for more than two months at least 
because the wound was totally cured. Then, we found the ani-
mal in a situation in which both hind limbs were totally para-
lyzed. [When] we anesthetized it, we found around 60 bullets 
inside its body. With one hand amputated, it was not possible 
for this animal to hunt in the wild. So it came to the village 
and fed on the domestic animals. Most of the farmers tried to 
shoot the animal. At last, one of the bullets went through the 
spinal canal and the animal was completely paralyzed. This 
leopard was the biggest leopard ever recorded anywhere in the 
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world. After we did radiographs and a CT scan on the spinal 
cord, we confirmed that we cannot do anything for it. [At this 
point], the animal started eating his own hind limbs, [proba-
bly] because he thought that they were not really useful. It was 
a really bad situation. So we decided to euthanize the animal. 
It was really a necessity to do that [since] we do not believe in 
magic (see Figure 4.2).

The Western veterinarians I interviewed would likely all agree that 
this leopard presents an easy case for medical euthanasia. Because 
they do not believe in “magic” or in divine interventions, it be-
comes the responsibility of the scientifically educated veterinarian 
to end animal suffering in the least painful way possible. Killing, in 
other words, is perceived by vets as the ultimate form of caring in 
this context (for a discussion of the parallel killing–caring duality 
in the lab, see Arluke 1988; Holmberg 2011).

An important aspect of the Iranian leopard story is that the an-
imal euthanized by the zoo veterinarian was a wild-caught leop-
ard, not a zoo animal. But before I move to discuss euthanasia 

Figure 4.2  Using T-61, veterinarian Iman Memerian euthanized the 
largest Persian leopard ever recorded, weighing 110 kg, in 
Iran, 2008. Photo credit: Alireza Shahrdaripanah.
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of non-zoo animals, a quick note of qualification regarding the 
discussion’s geographic and cultural specificity. Admittedly, this 
book has focused on zoos from developed countries, and so the 
norms pertaining to euthanasia are discussed from that perspec-
tive, too. By contrast, Vogelnest of the Taronga Zoo, who spent 
time working in Southeast Asia, noted that zoo veterinarians in 
East and South Asia typically do not adhere to the Western med-
ical euthanasia standards with regard to geriatric animals. “I’ve 
worked in Vietnam and China,” he told me, “and the vets there 
are very different.” One of the examples he provided was from the 
time he was shown around a zoo in China and saw an “ancient 
tiger” living in a small cage in the back. “It so clearly needed to be 
euthanized,” he recounted. “But the zoo’s vet wasn’t even talking 
about it” (interview).

Euthanasia of Non-Zoo Wild Animals

In addition to conducting medical-based euthanasia on zoo ani-
mals within the confines of zoos and aquariums, zoo veterinarians 
also increasingly euthanize wild animals who are imperiled in situ, 
or who are brought to the zoo by the public. I happened to witness 
such an occurrence during my visit to SeaWorld, when the aquar-
ium’s rescue team responded to a call from local residents who 
reported an injured sandhill crane (Grus canadensis). The crane 
had fractured his leg and seemed quite compromised, so Staggs 
performed a quick physical exam. While no one spoke explicitly 
about euthanasia, the mood in the room had shifted abruptly after 
the exam. As the team was preparing for the euthanasia procedure, 
I asked Staggs why such a seemingly confined fracture necessitated 
it. This is the conversation that ensued:

LS: Remember, he’s a wild bird. He’d have to be in a sling to 
support him. And based on our experience, they don’t do well 
with that. So we [might] think, “Oh, it’s just a broken leg.” But 
in this case it’s . . .
IB: Death in the wild, basically?
LS: Right. We’ve tried pinning legs and we’ve tried pinning 
other fractures. They just don’t do well, they don’t recover. 
They’ll get bumble foot, which is an infection on the weight 
bearing foot. And chances are that the infection will set into 
this bone. And [so we euthanize] to prevent that suffering.
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IB: Hmm. Could you give him more anesthesia? And how do 
you know how much is enough?
LS: It is going to go under anesthesia, and then we will go get 
the euthanasia solution, which is what you use in dog and cat 
medicine to euthanize an animal, and we will inject that in-
travenously into the animal. It’ll stop its heart and it’s very 
peaceful.
IB: How long does it take?
LS: Seconds. . . . We want to make sure they’re under anesthe-
sia before we do it.
IB: How often does this happen?
LS: More than we would like. It happens probably several times 
a week.

During the euthanasia procedure, the staff fell silent, and it be-
came quite clear that continuing to shoot my video was inappro-
priate. Staggs promptly reflected that, “Every animal is given the 
same level of respect when we do this. You notice [that] there is no 
music playing and it’s very quiet. It’s a very serious thing to take a 
life.” The procedure was performed in complete silence from start 
to finish. Although I was not exposed to the sight of blood or to 
any other gory details, I felt like the world around me was spinning 
and decided that it might be advisable, this time, to ask for a chair. 
And there I sat, while every other human in the room was stand-
ing, until this crane’s life was over in a matter of minutes.

Experiencing the routinized practice of euthanasia firsthand re-
minded me of the question asked by feminist philosopher Judith 
Butler: “Whose lives count as lives?”, which she related to the 
more concrete question: “What makes for a grievable life?” (But-
ler 2004, 26). Cary Wolfe extended these questions, which Butler 
asked about humans, also to animals (2012, 18). Finally, Vinciane 
Despret reflected on both: “it is through the grief one undergoes 
that life comes to matter; it is by accepting this grief that it counts. 
Taking the risk of vulnerability by facing up to grief so that vul-
nerable lives do not count for nothing, so that they ‘count as lives’” 
(Despret 2016, 86). In light of the frequency of the euthanasia acts 
performed by zoo vets, one must ask what kind of challenges they 
present to the veterinarian’s mental state in the long run. How 
might vets care for their own health?

Although the otter and the crane were handled by the same vet-
erinarian in the same accredited zoo facility, the decision-making 
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processes pertaining to how to care for, and whether to euthanize, 
these two animals were starkly different. The reasons for this dif-
ference are multiple and are mainly based on the relationship be-
tween the institution and the specific animal. Unlike the otter, the 
crane was not brought into captivity by the zoo, and so the zoo did 
not see itself as responsible to care for him for the duration of his 
life, according to Staggs. Avni-Magen of the Jerusalem Zoo fur-
ther explained from a slightly different perspective that “managing 
in situ populations with agriculture damages and disease outbreak 
is much more accepted by the public and they can rationally under-
stand it. But once you have a zoo animal, you are seen as responsi-
ble for its individual health” (interview).

Additionally, a wild animal cannot be as closely monitored as a 
zoo animal—so the range of medical interventions that the vet can 
perform in such cases are more limited. In the words of Horowitz 
from the Ramat Gan Safari Zoological Center, who functions as 
both the chief veterinarian for the zoo and as the director of the 
wildlife hospital jointly managed by the zoo and Israel’s nature and 
parks authority: “If the gazelle’s pup is limping, I won’t be able to 
return it to the wild because it won’t survive there for more than 20 
minutes. But if it’s going to the zoo, then it can limp as much as it 
wants. If a zoo animal is old, or our elephant is without teeth, we 
will accommodate and we will cut his food smaller for him. But if 
this were a wild elephant, he would need to be culled” (interview). 
Of 5,500 wild animals that arrive at the gates of Israel’s wildlife 
hospital every year (some 15 animals daily), approximately one 
third are euthanized (Horowitz, interview).

Taking a similar stance, Endre Sós of the Budapest Zoo, who is 
both the vet for the zoos’ animals and also runs the zoo’s rescue 
center, told me that “at the zoo we don’t kill geriatric animals as 
long as we can keep them in proper conditions. It’s an artificial 
environment.” However, he continued, “if you work in a wildlife 
hospital where you have animals which are coming from the wild, 
then your goal is to release them back to the wild.” He further ex-
plained that, “Because these animals come from the wild, . . . it’s 
a very stressful situation for them to be in a captive environment. 
So it becomes a welfare issue to actually keep them alive.” Of the 
2,201 animals the Budapest Zoo took into its rescue center last 
year, about one third were euthanized (interview).

Yet despite the formal adherence to the distinction between zoo 
and wild animals, in practice Sós goes out of his way not to kill 
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healthy animals, even when they are not zoo animals. In his words: 
“I would kill a [rescue] bird without hesitation if there was a miss-
ing limb or something like that. But a bird that looks healthy and 
[just] because of her behavior cannot be released—if she’s not suf-
fering I’ll keep her in captivity. I probably wouldn’t kill her but 
I’d try to use her for a good purpose, like education” (interview). 
Alongside the general standards and principles about when to kill 
animals, cultural approaches and personal preferences and orien-
tations make for multitude applications in practice.

After the crane was euthanized, Staggs took me for lunch at Sea-
World’s staff cafeteria. She wanted to share at that point why she 
has chosen to work as a veterinarian in SeaWorld, and emphasized 
time and time again that she would never work at a zoo that did 
not have a stranding program (Vogelnest of the Taronga Zoo told 
me that marine mammals have been subject to more rescue pro-
jects than any other taxon). At her prior job, Staggs rescued 1,800 
stranded turtles stunned by a cold spell and cared for them until it 
was warm enough to release them back, she told me. Shortly after, 
she was part of the team that performed the cleanup of the BP oil 
spill in the Gulf of Mexico. Here is her account of the “de-oiling” 
process:

The [fishermen would] go out in the morning and they would 
bring the [animals] back at night when it started to get dark. 
All these animals that they had collected off the oil slicks 
would come into our facility. So the whole day we were caring 
for the animals that have already been de-oiled and treated. 
And then at night, we would get a new round. We ended up 
doing 156 turtles. . . . We had to radiograph every single turtle, 
check them for pneumonia, check them for oil ingestion, and 
then continue. It wasn’t just one de-oiling process; we had to 
de-oil them several times. We actually gave them fish oil to 
bind with any oil in their digestive track. But then we couldn’t 
just dump [the oil] into the water system. We had to build a 
completely different system for the contaminated water to be 
properly disposed of. And so we had the EPA in there looking 
at our systems, and then the CDC came in, too, to look at the 
workers who were doing this and wanting to draw our blood. 
And I remember the CDC workers looking at me and going, 
“You’re pregnant.” And I’m like, “Yeah.”
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Staggs preferred not to talk much about the personal sacrifices that 
her job as a zoo veterinarian entailed and the impacts that it has 
had on her family life. Yet the topic resurfaced in the context of her 
current work at SeaWorld, where she is part of an emergency res-
cue team that travels around the country to aid stranded dolphins, 
sea turtles, and sea lions. Scott Gass, Director of Communications 
at SeaWorld, joined our conversation at that point. Here is how it 
unfolded:

LS: The nice thing about SeaWorld is that we are a critical care 
facility, one of only four in the State of Florida. So if there’s an 
animal that needs to get rehabbed around this area, then most 
likely it’s coming to us. We have the biggest facility [and] we 
have the largest number of vets, as well as experienced people, 
who care for these animals.
IB: So you never say no?
SG: We don’t. And our team works 24 hours a day. We have an 
on call veterinary crew every night. Tomorrow, we could get 
a call to go up to South Carolina. We have the boats, we have 
the equipment, we have the nets, and we’ve got to take a vet. 
[So] we will get a team together.
IB: Wow. [To Staggs:] And then you just leave home for a few 
days?
LS: Yeah, yup.
SG: [We] have somebody who carries a “bird phone” and they 
get multiple calls every day from citizens throughout Orlando 
who see a bird that needs care. Do we go out every single time? 
No, because, obviously, there’s stuff in the park that we have 
to deal with when it comes to our own rescued animals. But 
we try to get there and help out the animals as best we can. 
And that goes for a bird, turtle, manatee, or dolphin.
IB: So you’re sort of like a hospital for stranded wildlife?
SG: I cannot tell you the last time we said no to an animal. It’s 
been years.
IB: How can you do that? Aren’t there more and more 
human-caused injuries to animals in the wild?
LS: This [gestures toward the theme park rides, IB], pays for 
that. Every ticket, every stuffed animal, everything that you 
see here. This is what supports it. Come meet the ambassador 
animals—help pay for the rescues. Because SeaWorld doesn’t 
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get government subsidies to do turtle rehab and to do wild bird 
rehab, they pay for it out of their own pocket.
IB: So if the sandhill crane [you euthanized earlier] was able to 
recover. Would you be doing the rehab here?
SG: Yeah. And in fact, just earlier this week a bird came in 
with a monofilament line wrapped around its foot. The bird 
was hobbling around, [but] we were able to get it cut off. It 
was probably here for two or three weeks and it got cleared. 
We took it back to where we found it. We had a bunny come in 
a couple of weeks ago. A squirrel, too. The other thing is that 
if someone shows up at the gate with a bird, we’ll go up there 
and meet them and take it off their hands, no questions asked. 
We’re not going to let that animal sit and suffer.

While the majority of zoo veterinarians still works strictly with 
zoo animals, many of the veterinarians I interviewed for this 
book—and the aquarium veterinarians in particular—emphasized 
the importance of their work in caring for wild animals in need, 
either when they are in situ or when they are cared for by the zoo 
through its rescue and rehabilitation capacity. In the words of vet-
erinarian Sharon Deem of the Saint Louis Zoo: “We have a re-
sponsibility to provide good health and welfare for the animals 
under our care, but increasingly . . . we also have a responsibility 
to apply our training to animals that are ‘free living’” (interview). 
The active form of caring for wild animals that occurs outside the 
zoo is yet another dimension of the transformation in the role and 
mindset of zoo veterinarians from individual welfare toward con-
servation management.

But the work of the zoo veterinarian with in situ wild animals 
has been quite challenging. The less fun aspects of this work are 
most evident when the zoo veterinarian rescue team must eutha-
nize stranded animals in the wild. According to one of the vets I 
 interviewed, who requested not to be identified in this context, such 
events have resulted in threats from certain animal rights activists 
toward them and their family. Assistant veterinarian Melissa Job-
lon of the New England Aquarium described similar threats. Here 
is her account of one such occurrence:

MJ: We have the largest sea turtle rescue hospital on the East 
Coast. . . . This past year, for example, we had over 470 turtles 
come through our facility within two months. . . . We get cold 
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stunned animals here: they come in up through the Gulf and 
then, if the water temperature changes drastically, they can’t 
get out in time. And they’re reptiles, so they physiologically 
can’t function beyond a certain cold temperature. So, they 
wash up on shore and either they die or we rescue them. . . . 
We used to average maybe 70 animals a year. [But] within the 
past 5 years or so, we’re in the four hundreds. We had one year, 
where we had over 700 animals. So yes, it is getting worse. 
There is a recent paper out that is trying to predict how many 
animals will be coming in the future, how the water tempera-
ture is going to change and what risk factors are involved. They 
[predicted that] within 5 to 10 years, we will have over 2,000 
animals in here.
IB: Do you release them after they get over their shock?
MJ: A lot of our work is to triage and try to get them stabilized 
and moved down south to different facilities where they are 
treated longer term, and we keep the sickest ones.
IB: So you don’t release them where you found them?
MJ: Not usually. If they get through winter with us, sometimes 
we’ll release them up here. But usually, we send them further 
south. [Admittedly, ] we don’t know a lot of the long term data 
about these animals. But are we going to let thousands of ani-
mals just die on the beach? . . . That being said, you can’t save 
everyone, right? There are only a certain number of animals we 
can house comfortably, so if we see another animal on the beach, 
we’d need to let nature take its course. We get a lot of backlash, 
right? Then it’s all of a sudden “the aquarium doesn’t care.” 
When I worked at the Mystic Aquarium, I’ve been through sev-
eral dolphin strandings where I’d have to go and assess the ani-
mal. Most of the time, when a single dolphin is stranded by itself 
in an unusual area, it’s that something is really physiologically 
wrong with it. It’s a sick animal. I remember this one time, it was 
one of my first strandings that I attended as the primary vet. I 
remember assessing the animal. He had these giant lacerations. 
He was bleeding, very neurologic, not healthy. So we euthanized 
it. We noticed people yelling at us from the beach: “Dolphin 
killers! You don’t care about these animals!” Do you think that 
I went to school for 8 years to come and just kill animals? That’s 
the least favorite part of my job. It’s heart-breaking, it’s horrible. 
But what do you want me to do here? Let the animal just suffer 
for hours? Sometimes the public opinion gets a little skewed.
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As the conversation with Joblon proceeded, the tough decisions fac-
ing the new generation of zoo veterinarians who work beyond the 
zoo walls, and the complex factors they must negotiate in their role 
as caregivers for a growing number of imperiled animals, popula-
tions, and habitats, became increasingly apparent. Whereas Joblon 
believes in the educational role of zoos, she also thinks that it is 
important to keep wild animals in captivity so that scientists may 
build knowledge and gain valuable skills that are important for in 
situ conservation. But while many zoos have developed guidelines 
and procedures about killing the zoo animals inside their gates, 
decisions about whether and when to intervene in the wild seem 
to occur in an ad hoc fashion, following few, if any, standards. 
Here is Joblon’s account on both the educational and the research 
aspects of her work:

MJ: I can understand why people can be uncomfortable with 
animals in captivity. When you see these large animals in what 
looks like a cage or a bathtub, it’s definitely disheartening. But 
if you stop and talk to people who are doing this, you realize 
that . . . it’s not just about capturing animals and putting them 
on display. Maybe in the past that was our only real goal. But 
now most zoos and aquariums, especially the ones that are 
AZA-accredited, have a goal of conservation education. Our 
true goal here is to inspire people, [and so we] show these ani-
mals. It does sound a little cheesy, right? But that, really, is the 
goal. If you stop and think about what we can learn from these 
animals in a managed setting, in a zoo or aquarium, what 
we learn about their anatomy, their physiology, [and] their 
behavior—that’s how we’re able to help animals in the wild. 
And again, sometimes that’s why we criticize ourselves, espe-
cially veterinarians, when we do wildlife work and [there are] 
these mass stranding events. We can’t avoid asking ourselves if 
helping these few individuals is helping the population. Maybe 
not. But as veterinarians, this is what we’re trained to do and 
how we care.
IB: Why wouldn’t you be helping the species by saving the in-
dividual dolphins?
MJ: So take for example some seals that come in that have 
pneumonia or a wound from a shark or something. Should we 
just let nature take its course? Maybe we should. But then we 
see the other individuals that are entangled in fishing gear, that 
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have ingested plastic or foreign material, or that got hit by a 
boat. So, we can’t just do nothing about that, right?
IB: So where is the boundary between when you intervene 
and when you don’t intervene? Is it only with human-induced 
injuries?
MJ: That’s the thing. Right now, we don’t have that [kind of 
boundary]. We try to help everything we can. Then again, 
that’s where there is backlash from activists. They’re unhappy 
that we’re not helping the one individual that is clearly sick.
IB: Helping by making it live somehow?
MJ: Right, yes.
IB: But from your perspective, you do help them by saving them 
from their suffering, right? You don’t let them suffer for many 
hours?
MJ: Sometimes I have to, though. If we can’t get to that animal, 
it’s not safe for us to go out there and disrupt all the other an-
imals and then try to get back. It’s not really a good use of our 
time, unless we know we can do something.

Because of their growing engagement with in situ wildlife, many 
zoo veterinarians must now make decisions about situations that 
occur outside of the zoo. In this context, the distinction between 
wild and zoo animals, and the role of zoo veterinarians as caring 
first and foremost for their institutions’ animals, are no longer as 
clear-cut as they may have been in the past (if they ever were; on 
the eroding distinction between in situ and ex situ conservation, 
see Braverman 2015). And while many zoo veterinarians are in-
creasingly involved in rescue and rehabilitation missions, others 
insist that the in situ versus ex situ animal boundary should not 
be blurred and that zoo vets should only, or mainly, care for their 
captive zoo animals. In Bertelsen’s words: “I think we should leave 
animals alone when they’re out there. Millions, if not billions, of 
wild animals die every day. We neither could nor should deal with 
that. It really isn’t our problem.”

In our conversation, Walzer of the Wildlife Conservation Soci-
ety also mentioned some of the novel dilemmas facing zoo veter-
inarians who work in the rescue and rehabilitation of animals in 
the wild. He was concerned about what he perceived as the lack 
of conservation awareness on the part of the vets who work in 
this context. In his words: “They pick it up, they feed it, and they 
put it back in again—[but] they [don’t always] think about what 
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impacts that has on the population.” By removing or rehabilitating 
birds of prey, for example, “you’re actually removing the selective 
pressure on that population.” From Walzer’s perspective, then, cer-
tain animal species should not be subject to rehabilitation in the 
first place, and veterinarians should refuse to care for members 
of these species. As an example, he spoke about one year when 
the barn owl population exploded. That year, he treated five owls 
after they were hit by cars. “[But] I would not rehab them,” he told 
me, explaining that “the landscape is saturated in those times, and 
the food is the limiting factor, so they get pushed out and they end 
up on the road. There’s no point sending them out there again” 
(interview).

While he agreed with Walzer in principle, Vogelnest of the 
Taronga Zoo in Sydney was softer in his practice. When we com-
municated, he was in the midst of dealing with the catastrophic 
impact of the Australian wildfires on the region’s vast ecosystems 
and wildlife populations. In response, he established triage centers 
and trained vets on how to treat burns, especially on koalas. An 
estimated one billion or more wild animals have died in the fires, 
and yet the number of rescues has been surprisingly low. “The ex-
act number is still to be determined,” Vogelnest told me. “But most 
of the animals have died” (interview). 

The rescue efforts, too, have been far from simple, revealing the 
tensions between various groups about how to care for animals, 
“something vets often get caught in the middle of.” “You’ve got 
this whole range of views on what should be done,” Vogelnest said. 
And while it is illegal to save invasive species in Australia, and an-
imals in this category are therefore euthanized on the spot, species 
that are abundant in numbers present a more complicated case for 
the conservation-minded vet. In the words of Vogelnest:

It can be quite challenging for vets when we know that a par-
ticular animal should be euthanized, but we’re dealing with 
someone who has a different philosophy. We have to be very 
careful over how we approach those situations. Koalas, for ex-
ample, were introduced to Kangaroo Island, and there were 
thousands of them—[to the point that] the South Australian 
government spends hundreds of thousands of dollars contra-
cepting these koalas [and others] on an annual basis. When 
large numbers died in the fires, ecologists were going: “Wow, 
okay. That’s a good thing.” But when we were working in 
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those areas and people were rescuing koalas . . . I don’t think 
any vet would be brave enough to just say, “Hey, this koala 
shouldn’t be on Kangaroo Island. Let’s just euthanize it.”

The responsibility of zoo veterinarians toward zoo animals vis-à-
vis animals in the wild, and their decisions regarding when and 
where to intervene, which are always already dependent on permits 
from the relevant wildlife authorities, deserve further discussion 
at a time when a growing number of animals in the wild are re-
quiring more intense intervention and management for their sur-
vival. As the pressures from the “outside” world are forcing the 
zoo walls to become more inclusive, zoo veterinarians must care 
for wild animals infiltrating into the zoo. At the same time, as 
vets “go wild,” the entire wild world becomes implicated with the 
zoo’s logic of bio-management. The wild versus zoo distinction is 
increasingly challenged and, in turn, challenges traditional veter-
inary expertise. A more holistic approach—one that encompasses 
zoo and wild animals as well as humans and that is rooted in an 
understanding of our codependence upon one another within the 
context of healthy ecosystems—is called for, if we are to heal this 
imperiled planet.

Euthanasia of Healthy Zoo Animals

Circling from in situ deliberations back to the zoo context, former 
executive director of EAZA Lesley Dickie estimated in 2014 that 
3,000 to 5,000 animals are “management-euthanized” by Euro-
pean zoos in any given year (BBC 2014). While the 340 zoos that 
are accredited by EAZA must sign on to the association’s vari-
ous breeding programs, each practices its own discretion about 
management-based euthanasia. EAZA’s 2014 Standards for the 
Accommodation and Care of Animals in Zoos and Aquaria (ap-
proved on September 27, 2014 and then revised and approved on 
April 25, 2019) provide the baseline that each member institution 
must abide by. Here are the mandatory 2014 EAZA standards that 
pertain to euthanasia for non-medical reasons:

3.3 Euthanasia
Euthanasia as a structural solution for undesired surplus ani-
mals may be acceptable under certain conditions beyond vet-
erinary indication, such as the following:
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1. Animals that can/may no longer make a breeding con-
tribution, for example, because of old age, genetic over- 
representation of the possession of undesirable inheritable 
genetic traits.

2. Young animals born despite reproduction-limiting meas-
ures or recommendations that have been recently born, 
have reached weaning age or another age in which they 
would naturally leave the parent(s) or natal group.

3. Incompatibility of an animal with its conspecifics.
4. Hybrids and animals of an unknown or undefined subspe-

cies in cases in which this is considered of importance.
5. Animals that are more dangerous than is reasonably 

expected.
6. Animals that despite changes in conditions (e.g., institu-

tion/enclosure/diet) continue to display abnormal behav-
iour or extraordinary timidity.

7. Animals that for some reason cannot otherwise be placed 
in suitable facilities.

8. Donated or otherwise acquired injured rehabilitation ani-
mals (EAZA 2019).

Whereas the European zoo standards permit zoos and their vet-
erinarians to kill their animals for non-medical reasons (“beyond 
veterinary indication”), many zoos prefer not to attract public at-
tention to such practices. The Copenhagen Zoo and its chief vet-
erinarian Mads Bertelsen are vocal supporters of “management 
euthanasia,” which zoo professionals often refer to as “culling.” 
For Bertselsen, the definition of culling is “a planned and rational 
reduction of [an animal] population.” Here is how he explained 
his approach:

For many veterinarians trained to cater to the survival of the 
individual animal and used to contributing to species con-
servation one case at a time, it sometimes takes an effort to 
step back and see the bigger picture, where it is the long-term 
health and survival of the population that counts. The popu-
lation has become the patient, and that patient is not doing so 
well (Bertselsen 2019, 134; emphasis in original).

Clearly, Bertelsen cares about the health of his nonhuman patient. 
However, the identity of this patient has changed: it is no longer 
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the individual animal but the collective population. Like many 
other veterinarians, at the start of his career he was focused on 
saving individual animals, Bertelsen told me. Since then, however, 
“I gradually shifted so now I am there for the species and for the 
animals in general, more than for the individual. And that is very 
much reflected in some of my thoughts on euthanasia.” Bertelsen is 
thus quite critical of the oft-used phrase that zoo vets “save species 
one individual at a time.” His response:

To me, this is nonsensical. Because sometimes those efforts 
are actually blocking the bigger picture. You’re working on 
that individual, which I do on a daily basis. But what is it that 
counts? You can’t let your affection for that individual cloud 
the decisions that you should be making in terms of the group 
or the species. This is where it sounds totally cold and unemo-
tional, but for most of these animals, if you castrate it or ster-
ilize it, or it’s already non-reproductive for some other reason, 
then it no longer matters what a nice animal it is—it is dead to 
the population. It has no impact anymore. And there are very 
few exceptions, [such as] an old elephant that might play a 
social role in the group or something. But, in general, it is just 
taking up space for another animal, it takes physical resources, 
nutritional resources, and veterinary resources from where we 
should be putting our focus.

“I see myself first and foremost as a conservationist, and only then 
as a veterinarian,” Bertelsen concluded.

Nonetheless, and although he rationally supports managerial 
killing, Bertelsen also recognizes the toll of such actions on his 
emotional state. He shared, accordingly, that “medical euthanasia 
is often a very satisfactory thing to do [because] we’re giving this 
animal peace.” However, “when you are culling an animal because 
it’s in surplus, it’s not a nice thing to do.” It feels different from 
ending a life that needs ending, he continued. “This is the life that 
doesn’t necessarily need ending, but [for which] that was the most 
rational thing to do under the circumstances.” Bertelsen then pro-
ceeded to describe the routine culling practices at his zoo, using the 
management of the lion population as an example. In his words,

We breed our lions every year or two, whatever the cycle is. 
And if we have too many, we will cull them. So when people 



112  Caring and Killing

need lions, they come to us. . . . It became a somewhat irra-
tional supply and demand thing because many zoos are con-
cerned about culling. But basically, we do it for two reasons. 
First of all, if we don’t breed animals, we’ll suddenly run out. 
Right now some 70 percent of the programs in the United 
States are unsustainable. That means that they will either col-
lapse or will need to import animals in the foreseeable future. 
That’s the first reason. The other one is that lions are social 
cats. They live in big groups where they have offspring. [So this 
is how we] keep our animals healthy.

Whereas the first reason that Bertelsen listed for managing lion 
populations through culling has to do with the sustainability of 
animal populations at zoos, the second is based on the welfare of 
the individual zoo animals. Rather than focusing on the welfare  
of the animal who is killed, however, the focus here is on the behav-
ioral needs of the parents and the social group, the idea being that 
the young animals will provide enrichment for that group until it is 
time to cull them. “From a purely rational perspective, the decision 
to breed and then cull young adult members for welfare purposes 
makes much more sense than how we manage animals in our zoos,” 
Avni-Magen of the Jerusalem Zoo told me. “This is not some capri-
cious or anti-humanitarian behavior on the part of northern Euro-
pean zoos that just love to kill their animals.” Avni-Magen further 
explained that it is much healthier for a social group to live in simi-
lar patterns to what they would experience naturally, with the older 
adults dying out and the younger ones taking their place and leaving 
the group when they reached adulthood. “This allows us to diver-
sify the genetics and the social relations among the group,” she said. 

At the same time, Avni-Magen also admitted that in Israel, 
“Our public and even our staff are not ready for this kind of zoo 
animal management.” This might have something to do with the 
culture, or maybe it’s religion, she relayed. “But here I can’t even 
feed my carnivore animals the leg of a zebra if it looks like one.” 
There is a lot of hypocrisy in this context, Avni-Magen concluded. 
Endre Sós of the Budapest Zoo agreed. “If you do total contra-
ception, then of course it’s neither good for the program nor is it 
good for the reproductive health of the animal.” These animals 
in effect no longer contribute to the population and thus have no 
conservation value, he explained. “It’s coming back to [animal  
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rights] ethics and welfare versus conservation management,” he 
explained. Yet despite this recognition, he told me, “we don’t do 
‘breed and cull’ here in Hungary.” According to Walzer, “breed 
and cull” policies can be accurately traced along a geographic line. 
In his words:

As you go further south, the veterinarians become more and 
more reluctant to euthanize animals and to consider that as 
an option for population management. [When] you go north 
to Austria and Germany, it’s a bit of a mix: it’s historically a 
problem to address euthanasia there. But when you go north 
from there, it becomes quite acceptable and an open and trans-
parent discussion. In North America, these things happen as 
well, they’re just not transparent and they’re not open about it. 
They’re lying. That’s the modus operandi in the United States. 
It’s just “let’s not talk about it,” which is quite different than 
some European countries.

Shortly before our interview, Bertelsen culled a male African lion 
at the Copenhagen Zoo for managerial reasons. A higher number 
of males are culled because they are less important for the sustain-
ability of the zoo population, he explained. Here is his description 
of the procedure and his thoughts about how the lions perceived it:

They were three out of a litter and they received the same dart 
by a blow pipe. They all fell asleep, [but only] one of them 
never woke up. The others woke up in a crate on the way to 
France. My point is that when they’re still in their enclosure 
they don’t know the difference. So they fall asleep, of course 
not knowing what’s going to happen and, frankly, they don’t 
even know that they’re falling asleep. They just think “some-
thing hit me,” and then they get drowsy and fall asleep. Ac-
cording to my ethics, that animal doesn’t know any differently, 
[so] I don’t have any problems with doing that. But, of course, I 
enjoyed the procedure of loading those two other animals and 
sending them off to serve the population much more than I 
did taking the life of the last one, even though I knew that this 
also served the population in the sense that it kept the wheels 
turning and it kept the group in a natural state of behavior as 
being part of the generational cycle.
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How to interpret Bertelsen’s attempt to “think like a lion” (if to 
borrow from Despret’s “thinking like a rat”)? Is it stemming from 
his reluctance to anthropomorphize the lion by assuming that the 
human’s fear of death applies to him, or is it, rather, a scientifica-
tion of this lion’s lifeworld that makes it possible for Bertelsen to 
assume that the lion cannot sense his approaching death and thus 
that his welfare is not implicated? As Despret points out in the 
context of comparing chimpanzee and human mourning in ways 
that naturalize mourning (2016, 174), to imply that animals do 
not have an awareness of death is already anthropocentric as it 
imposes upon them a human interpretation of death.

Notably, African lions are not an imperiled species; they are 
therefore not managed among European zoos through a collec-
tive breeding program (or EEP). When I wondered about the con-
servation value of keeping this population in captivity in the first 
place, Bertelsen explained that this is done mainly for educational 
purposes. He also mentioned that lions might become threatened 
in the future, in which case they will already have an established 
insurance population in zoos, and knowledge about how to man-
age and care for them via captive breeding. “No zoo is perfect, but 
we’re moving in the right direction,” Avni-Magen added in this 
context (interview).

Another culling routine performed by the Copenhagen Zoo in-
volves the fruit bat population, which amounts to 100 individu-
als who can breed up to 50 young per year. These newborn bats 
are placed on a surplus list so that the relevant institutions know 
that they are available for adoption. “But whoever is not placeable 
would then be euthanized,” Bertelsen told me. “In conjunction,” 
he added, “we would typically have researchers from various uni-
versities, together with our own research staff, harvest as much as 
possible from these animals to make the most out of them.” Such 
“harvesting” practices include taking samples from every animal 
who dies at the zoo and adding this sample to the regional bio-
bank. In North America, such a biobank has been operative for 
many years and is managed by the San Diego Zoo. In Europe, 
the effort is more recent and is managed through EAZA (EAZA 
Biobank n.d.).

Zoo animals thus serve as research subjects not only during their 
lifetime, but also after their death. Historian of medicine Abigail 
Woods observed along these lines that: “Doctors’ interest in the 
health of zoo animals did not end with the failure of preventive 



Caring and Killing  115

or curative interventions. After animals died, they awarded them 
additional roles as pathological specimens” (Woods et  al. 2018, 
43; see, e.g., Figure 4.3).

Back in Copenhagen, Bertelsen emphasized that the fruit bats  
are quite unusual in terms of the relatively large numbers routinely 
killed from this population. Not counting bats, he performs an aver-
age of one medical euthanasia and less than one management-based 
euthanasia per week. “We’re not talking about culling elephants 
every week here,” he stressed. Finally, the zoo also euthanizes animals  
from the wild. In his words: “Occasionally, somebody will bring  

Figure 4.3 � Veterinarian Nili Avni-Magen performs a necropsy pro-
cedure on a female fallow deer in the Sorek Valley in 
2020.  This deer was reintroduced from the Jerusalem Zoo 
and was monitored for one year when the GPS collar sent 
death signals. Avni-Magen explained that it was important 
for her to reach the deer before the jackals did so that she 
could learn about the deer’s physical state after one year of 
living in the wild (text communication, January 26, 2020). 
Courtesy of the Jerusalem Zoo.
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me a squirrel or a pigeon that were injured on the [zoo] grounds or 
just outside and say, ‘Can you help me?’ And, of course, I will help 
if I can. But these are very low numbers.”

Although we did not address this topic until the end of our in-
terview, Marius the giraffe loomed in the background of our con-
versation the entire time. Despite the many years that have passed 
since his death, this event is etched in Bertelsen’s mind. More than 
anything else, he is still frustrated with how the media portrayed 
the event. He was particularly upset that they told it as if the gi-
raffe was a baby (he was a young adult), as if he was shot in public 
(he was not), and as if Danish children were inappropriately ex-
posed to the necropsy (these were invited guests who were look-
ing forward to the educational opportunity). “It was interesting 
to see how fast that [misinformation] spread around the globe and 
how many of the reactions were actually based on something that 
wasn’t entirely true,” Bertelsen recounted. More generally, this is 
what he took from the event:

It really is fascinating how different cultures have different 
ways of looking at this. Nobody really got excited about this 
here in Denmark, but in the United States it was a big deal, 
[and also] in the UK. I was working in Saudi Arabia on oryx 
conservation at the time and the Prince in the Saudi Wildlife 
Commission [taunted] me, “Ah, here comes the criminal!” to 
which he immediately added: “I think you were absolutely 
right.” The funny thing is [that] there are zoos in the Far East 
that will feed live goats and donkeys to their tigers and lions, 
and I am upset by that—I think it’s totally unacceptable. And 
then there are people who probably feel exactly like that about 
the things that I’m saying and doing. Am I allowed to be en-
raged by some Midwest American burger-eating lady who will 
say: “How can you feed giraffe pieces to a lion, you should 
just buy some meat for it”? The vast majority of citizens in 
the United States are absolutely fine with cows being slaugh-
tered and eaten. How could they get so [up in arms] about a 
giraffe, which is basically just a cow with a longer neck and 
legs? Clearly, it is the question of where we come from that 
determines our attitude toward animals.

Bertelsen’s cynical comment about the “burger-eating lady” who 
doesn’t see the double standard when criticizing his zoo for feeding 
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the lions with giraffe flesh was echoed by Walzer of the Wildlife 
Conservation Society. In Walzer’s words, “It’s not a welfare issue 
if you shoot something through the middle of its head [and it] dies 
instantaneously. There is no pain involved. There is no fear in-
volved. [By contrast,] that cattle that was killed so you could eat 
your burger probably went through a lot of fear and had a lot of 
stress before it died” (interview).

The double standards in myriad human dealings with nonhuman 
animals have also been highlighted in the posthumanities schol-
arship, which often applies Foucault’s biopolitical framework to 
make sense of it. In Before the Law: Humans and Other Animals 
in a Biopolitical Frame (2012), philosopher Cary Wolfe presents 
two polarized examples of how nonhuman animals are currently 
framed with regard to both their moral standing and their legal 
protections. It is ironic, in his view, that the Spanish Parliament 
decided to grant human rights to great apes “at the very moment 
when the violence of biopolitics against ‘the body of the world’ has 
never been more virulent and more systematic, nowhere more so 
than in today’s practices of factory farming” (Wolfe 2012, 104). 

Similarly, Nicole Shukin’s Animal Capital (2009) provides a 
chilling testimony to the unfathomable schism between how hu-
mans treat pet animals and how we treat industry farm animals. 
Drawing on Agamben’s biopolitical framework, Shukin has ar-
gued that the modern industrial slaughterhouse is the zoopolitical 
equivalent of the Nazi concentration camp in that they have both 
produced “bare life” (2009, 10; see also Braverman 2018b). Judith 
Butler’s juxtaposition between killable and grievable life (2004) is 
also helpful for explaining that what might seem like hypocrisy 
is, in fact, a very comprehensive and calculated normative hier-
archy that distinguishes between different categories of animals, 
making some more grievable than others, what I refer to elsewhere 
as “zoometrics” (Braverman 2017). Such insights from what one 
might refer to as the medical posthumanities could be invaluable 
for One Health.

Another point of contention in the Marius event had to do with 
the treatment of his body. The international media was disturbed 
by the fact that after the necropsy, Marius was fed to the lions. But 
while it feeds giraffe flesh to the lions, the Copenhagen Zoo would 
not feed its culled lions to any other zoo animals. Bertelsen ex-
plained that “we know that a zebra can be fed to a lion—that’s fine 
and natural. But a lion being fed to another lion, or a lion being 
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fed to a tiger, might present disease risks. So we wouldn’t do that.” 
He reasoned that lions and tigers live in distinct geographies and so 
they would not mix in the wild. “We’ve seen it with primates,” he 
continued. “When you have very healthy primates from all sorts of 
different species, if you mix the ones from South America with the 
ones from Asia, then you suddenly see weird diseases cropping up 
that you wouldn’t have necessarily seen otherwise.”

Despite the fact that most of the individual zoo animals have 
never lived anywhere near their geographies of origin, those still 
play an important role within the zoo environment. Here, again, a 
deeper understanding of animals emerges that moves beyond their 
individual identity to understanding them as multispecies that have 
evolved within an ecological context. This understanding reso-
nates with the sensibilities of conservation medicine, EcoHealth, 
and One Health and is especially important in this age of epidem-
ics, which requires from us a realization that each individual is also 
its own ecosystem—and a unique “pathogen package,” to borrow 
from the words of veterinarian Sharon Deem.

Euthanizing Fish: A Regulatory Patchwork

The animals I have discussed thus far as subjects of euthanasia 
were mostly charismatic megafauna. Whereas the unspoken as-
sumption for most of these animals has been that they feel pain 
and thus that caring for such animals includes managing their pain 
to the point of killing them, some animals have historically been 
excluded from this assumption. This includes “less-like-us” taxa 
such as fish. The questions that arise around fish euthanasia argua-
bly illuminate the interconnections between pain, care, and death, 
which I started to discuss in Chapter 2.

“Veterinarians are trained to treat all animals equally,” Nuno 
Pereira of the Lisbon Oceanarium emphasized in our conversa-
tions. For this reason, he continued, a veterinarian would never 
say, “Well, this is a sardine, I don’t have anesthesia so let’s use a 
hammer, or something like that.” Instead, even though “the anes-
thetic is quite expensive, if I want to euthanize a sardine, I [will] 
use the same anesthetic that I would use to euthanize a [grouper].” 
The Animal Veterinary Medicine Association’s 2013 Guidelines 
for the Euthanasia of Animals has adopted a similar approach. 
Using the “preponderance of the accumulated evidence” principle, 
these Guidelines state, broadly, that:
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While there is ongoing debate about finfishes’, amphibians’, 
reptiles’, and invertebrate animals’ ability to feel pain or oth-
erwise experience compromised welfare, they do respond to 
noxious stimuli. Consequently, the Guidelines assume that a 
conservative and humane approach to the care of any creature 
is warranted, justifiable, and expected by society. Euthanasia 
methods should be employed that minimize the potential for 
distress or pain in all animal taxa, and these methods should 
be modified as new taxa-specific knowledge of their physiol-
ogy and anatomy is acquired (AVMA 2013, 13).

The Guidelines are quite specific about how this principle trans-
lates into action in veterinary work. As the following paragraph 
illustrates:

[T]he preparations for euthanasia of finfish should be very 
similar to the preparations for anesthesia of finfish. If possible, 
withholding food for 12 to 24 hours prior to euthanasia will re-
duce regurgitation, defecation, and nitrogenous waste produc-
tion. The environment should be as quiet and non-stimulatory 
as possible given the circumstances. Light intensity should be 
reduced if possible. . . . Water quality should be similar to 
that of the environment from which the finfish originated, or 
optimized for that species and situation, for the duration of 
euthanasia. . . . If euthanizing a large population of finfish, 
it is important to monitor the anesthetic bath water quality 
(temperature, dissolved O2, and organic loading, in particu-
lar). . . . Euthanasia methods should be tested in one animal 
or a small group of animals prior to use in a large population 
for an unfamiliar species. If handling is required, appropriate 
equipment (nets, gloves) should be used to minimize stressors 
(AVMA 2013, 68–69).

The level of detail provided in the Guidelines is stunning and con-
tributes to a sense that euthanasia—literally, the “good death”—is 
at the same time also a hyperlegal and scrutinized one. This is 
especially evident in AVMA Appendices 2 and 3, which provide 
elaborate tables on accepted and unaccepted methods of euthana-
sia, with a breakdown to categories such as mode of action, rapid-
ity, ease of performance, safety for personnel, efficacy, and species 
suitability for each agent. This meticulous attention to detail when 
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it comes to the death of certain forms of life invites comparison 
with the lack of detail regarding the death of others. As veterinar-
ian Véronique LePage of Ripley’s Aquarium in Canada told me: 
“there are always the underdogs and, in the case of the veterinary 
standards, those are the invertebrates. Even if there is a standard 
[for invertebrates], there are no baselines to implement it in prac-
tice” (interview).

Broadly speaking, the veterinary standards assume that animal 
pain must be avoided or minimized, even at the cost of death. Such 
an avoidance of pain has been with us since the 19th century’s 
animal welfare laws at least (Shmuely 2019). The term “humane 
endpoint,” which was coined in the context of laboratory animals, 
has also been used in the zoo context. In the United States, the 
Department of Agriculture (USDA) is the agency charged with im-
plementing the Animal Welfare Act of 1966. The USDA defines 
humane endpoints as points that are “chosen to minimize or termi-
nate the pain or distress of the experimental animals via euthanasia 
rather than waiting for their deaths as the endpoint” (USDA n.d.; 
see also Humane Endpoints n.d.). Similarly, the European Con-
vention for the Protection of Vertebrate Animals used for Experi-
mental and other Scientific Purposes states that, “The well-being 
and state of health of animals shall be observed sufficiently closely 
and frequently to prevent pain or avoidable suffering, distress, or 
lasting harm” (Article 5). Finally, it provides that: “At the end of 
the procedure it shall be decided whether the animal shall be kept 
alive or killed by a humane method” (Article 11). As for fish, the 
guidelines regarding “humane endpoints” distinguish between 
the slaughter, killing, and euthanasia of this taxon (AVMA 2013; 
Yanong et al. 2007).

Because of the central role of veterinarians in the arenas of an-
imal health and welfare, the AVMA Guidelines have become the 
required standard regarding animal euthanasia across the board. 
But while the use of the AVMA Guideline is appropriate for vets 
working with fish species in controlled settings, they have limited 
application in the wild, and some vets have thus called to use a dif-
ferent set of criteria and indications in such settings. For this rea-
son and others, the standards pertaining to the euthanasia of fish 
have been referred to as a “patchwork of regulations and regula-
tory agencies” (Yanong 2007, 4). Critics of the AVMA Guidelines 
highlight in particular that these Guidelines have “caused confu-
sion regarding outcomes and intentions of fish slaughter, killing, or 
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euthanasia among many professionals working with fish” (Yanong 
2007, 4).

Conclusion: Compassion Fatigue and Care 
for Oneself

This chapter has focused on animal killing by zoo and aquarium 
veterinarians. It started by exploring the traditional form of killing 
practiced by the veterinarian at the zoo: that which is performed 
for the medical welfare of the zoo animal herself. Most Western 
vets in accredited zoos seem to be in agreement about the use of 
euthanasia in such cases, yet they differ with regard to when and 
how to kill. The chapter has also shown that, although they still 
work mainly within the zoo walls, zoo veterinarians are increas-
ingly expanding their care also to wild animals outside of the zoo. 
The norms that govern killing animals inside and outside the zoo 
differ greatly, I have shown here, even with regard to members of 
the same species. In most circumstances, the zoo animal is allowed 
to live longer, albeit under compromised conditions, while the wild 
animal is killed to prevent her further suffering.

The chapter has also explored acts of killing animals by vet-
erinarians for population management purposes. This type of 
euthanasia—or “culling”—occurs even when the health of the in-
dividual animal is not compromised. Since acts of killing are rou-
tinely carried out by conservation managers in in situ contexts, 
ecologically-oriented veterinarians are more accustomed to such 
practices and do not necessarily see them as problematic. There are 
considerable geographic, cultural, and even personal differences 
in this regard. Some vets even go so far as to draw a geographic 
line above which “breed and cull” practices are utilized openly 
for the sake of the effective management of healthy zoo animal 
populations. As for “culling” animals in the wild for managerial 
purposes, here most zoo veterinarians I spoke with still feel un-
comfortable, although a few are already sounding a more inter-
ventionist approach—holding, for example, that zoo vets should 
cull “invasive” species when those reach their wildlife rescue facil-
ities. Finally, this chapter has turned its attention to fish to discuss 
how euthanasia is practiced and secured through the standardi-
zation and the regulation of the fine details of veterinary opera-
tions. The hyperlegal apparatus that has emerged around what is 
typically seen as the profession’s most difficult decision—killing 
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animals—reveals the challenges facing the contemporary work of 
zoo and aquarium veterinarians and the significance of regulation 
for the medical practice of caring for animals.

In closing, a final note on care. Largely, this chapter—and the 
entire book—has focused on zoo and wild animals as subjects 
of care. Every now and again, however, the zoo vet herself has 
emerged as a candidate for such care. Following his observation 
of veterinary work with British cattle, Science and Technology 
Studies scholar John Law distinguishes between four objects of 
veterinary care in that context: care for the animal, for the farmer, 
for various versions of collectivity, and for the self (Law 2010). 
As a step toward better caring for themselves, several of the zoo 
vets I have spoken with have acknowledged the emotional toll of 
their work, emphasizing that veterinarians have one of the high-
est suicide rates of any profession (see also Tomasi et  al. 2019). 
Larry Vogelnest of the Taronga Zoo offered, along these lines, that 
“compassion fatigue [and] moral stress are huge issues for vets. 
For years they have gone unrecognized, but now these things are 
coming out.” Vogelnest believes that euthanasia is one of the sig-
nificant contributors to this compromised mental state: “Euthaniz-
ing animals—regardless of whether they are healthy, whether it’s 
because of welfare reasons, or whatever—affects some more than 
others. And compassion fatigue is a very significant problem for a 
lot of people who care for wildlife” (interview).

This book has repeatedly offered that acts of caring should ex-
tend not only to all living animals—including humans and even 
vets—but also to other forms of life and to the earth herself, em-
phasizing the profound ways in which we are all connected.



Day-to-day reality, the life we live, is also a fleshy affair. A 
matter of chairs and tables, food and air, machines and blood. 
Of bodies. That is a good reason not to leave these issues in 
the hands of medical professionals alone but to seek ways, lay 
ways so to speak, to freely talk about them.

—Annemarie Mol, The Body Multiple (2002, 27)

The New Zoo Veterinarian

Several recent scholarly works have stressed the importance of 
bridging the gap between animal rights and ecological conserva-
tion in the Anthropocene. In “Animal Welfare and Conservation: 
An Essential Connection,” anthrozoologist Paul Waldau argues 
that the dismissive attitude by certain conservationists toward an-
imal rights stands in the way of the natural alliance between these 
two movements, which have many common interests and share 
many concerns (2011, 13; see also Callicott 1980). Legal scholar 
Jonathan Lovvorn, formerly Chief Counsel for the Humane So-
ciety of the United States, has similarly invited climate activists 
to learn from animal rights campaigns how to work effectively to 
bring about meaningful change on the climate front (2016, 63–64).

Relatedly, in his concluding essay in the collection Ignoring Na-
ture No More: The Case for Compassionate Conservation, ecol-
ogist Marc Bekoff calls for compassion in our interactions with 
nature, which many see as a different way of promoting individual 
animal welfare. Following what he describes as a “moral imper-
ative,” and approaching conservation on a case-by-case basis, he 
argues that humans will soon recognize their interdependence with 
the rest of the ecosystem (2013, 387; see also Braverman 2018b). 

Conclusion

Planet Doctors
One Health from Koalas to 
Coronavirus
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Along these lines, scientists Paul Paquet and Chris Darimont have 
suggested a “wildlife welfare” ethic in conservation (Paquet and 
Darimont 2010). Focusing specifically on North American wild-
life, they observe that the environmental destruction of habitats 
has resulted in animal welfare issues such as starvation, trauma, 
and death, and so they urge conservationists to engage more ac-
tively with animal welfare approaches (Paquet and Darimont 2010, 
186; Braverman 2018b).

As much as they consider welfare an important aspect of their 
work, the proponents of medical conservation and One Health 
regard their efforts through a different lens than that of compas-
sionate conservationists and wildlife welfarists. This book has 
repeatedly shown that the novel challenge facing the zoo veterinar-
ians, who have been central to these initiatives, is not so much to 
inject more welfare into their conservation work, but rather to bal-
ance between multiple forms of health. Such health considerations 
move beyond what has traditionally been perceived as the exclusive 
scope of medical expertise—the individual body—to include the 
health of microbiomes, populations, and ecosystems, consider-
ations that do not translate neatly into animal welfare agendas. 
Veterinarian Chris Walzer of the Wildlife Conservation Society 
highlighted a few of the practical implications of such differences:

You always have to consider welfare, even in conservation ac-
tions. But compassionate conservationists tell us that we can-
not cull rats from some island because they are just as valuable 
as the last remaining [member] of a bird [species] there. This 
drives me nuts. From my perspective, things are quite clear: 
we cannot compromise conservation [or] endangered species 
habitats to protect alien invasive species.

While acknowledging the importance of individual animal welfare 
(be it human or nonhuman), conservation medicine and One Health 
proponents have been critical of both traditional medical practi-
tioners and animal welfare advocates, citing their single-minded 
focus and calling instead for a broader scope that includes ecolog-
ical health. 

A central node in this novel interdisciplinary conglomerate is 
epidemiology. Ecologist Richard Ostfeld was quoted saying in this 
context that conservation medicine has an important role to play in 
making explicit the linkages between wildlife veterinary medicine, 
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conservation biology, and epidemiology. “There really hasn’t been 
any unified field that combines these perspectives,” he offered 
(quoted in Norris 2001, 8). Conservation medicine scientists can 
piece together an understanding of the processes—spanning all 
levels of biological organization, from cells to ecosystems—that 
comprise the ecological context of health. Such an approach is a 
radical shift away from viewing diseases solely in terms of the re-
sponse of individual organisms to infection or the spread of infec-
tion through populations (8).

Working at the intersection of biomedicine and ecology, zoo 
veterinarians are ideally positioned to develop a more inclusive 
conservation medicine agenda. And while the collaborations be-
tween field veterinarians and ecologists “have been more the ex-
ception than the rule” (Norris 2001, 9), the size and influence of 
this small but active group of zoo veterinarians who are coordi-
nating the health and conservation needs of various humans and 
nonhumans, micro- and macro-organisms, populations, and eco-
systems is steadily growing. Equipped with algorithmic popula-
tion management tools, novel PCR technologies, and scissors, this 
emerging cohort of zoo veterinarians has become the vanguard 
of One Health. Uniquely situated at the nexus of wild, zoo, and 
the domestic human–animal worlds, zoo vets bridge between these 
worlds—serving as the front line caretakers of a diseased planet. 
Walzer clarified:

Traditional livestock disease management works with fences, 
boundaries, [and] legislation. But that really only works so far. 
. . . We need to have a more holistic approach to livestock dis-
eases, which includes the environment [and] climate change. 
So we are shifting now. All these things are now being inte-
grated. And one of the things that we are also understand-
ing is resilient landscapes. We need to have landscapes where 
the communities have more resilience, [where] they can adapt. 
And we are having this whole discussion at the moment about 
vaccination and herd immunity. So it’s an interesting time 
(interview).

Categories that were once perceived as more or less bounded are 
increasingly understood by One Health proponents as messy, fluid, 
and dynamic interspecies relationships (Haraway 2003, 2008; 
Tsing 2012).  



126  Conclusion

But does the One Health approach go far enough? Does it indeed 
challenge the boundaries—not only between disciplines and exper-
tise, but also between humans, animals, systems, and everything 
in between? In “Views from Many Worlds,” social anthropologists 
Hayley MacGregor and Linda Waldman suggest that it does not. 
Stressing the importance of anthropological perspectives to con-
servation medicine, they assert that:

One Health ideas are based on an assumption of interconnect-
edness and intersectoral interaction, but this must be taken 
a step further to acknowledge ontologies where relevant cat-
egories such as nature and culture are perceived in radically 
different ways. This involves closer attention to people’s own 
knowledge about the nature of relationships between humans 
and animals, as well as to the implications of how people 
“think with” and “think about” animals in different con-
texts. If we can bring this kind of knowledge into One Health 
debates, we find ourselves with a multiplicity of worldviews 
where we cannot presuppose bounded categories, and where 
the interfaces and interactions between these can be reconcep-
tualized in terms of the social and relational. This might in 
turn influence our scientific ways of seeing our own discipli-
nary cultures, enabling fresh conversations and an unsettling 
of taken for granted assumptions and boundaries (2017, 7).

In other words, MacGregor and Waldman contend that although 
One Health speaks about multiplicity and cross-disciplinarity, it 
is at the same time reliant on Western scientific ways of knowing 
and practicing medicine and on traditional distinctions between 
humans and animals and between nature and society. They show, 
for example, that the vast majority of One Health texts do not in-
corporate Indigenous vocabularies or insights about colonial struc-
tures and ethnic, racial, or gender power dynamics. 

This, perhaps, is what a social science and posthumanities 
participation could bring to One Health: a fresh perspective that 
would productively unsettle the categories implied by One Health 
frameworks and the boundaries they still all-too-readily draw be-
tween humans, animals, and the environment. “Human exception-
alism blinds us,” anthropologist Anna Tsing wrote (2012, 144), in 
a statement that is not only descriptive but also cautionary. De-
spite its blind spots, however, it is important to acknowledge that 



Conclusion  127

the One Health approach promoted by a growing number of zoo 
veterinarians is at the forefront of this powerful and potentially 
transformative moment. It teaches us that the way forward is by 
drawing the connections and bridging the divides. The humanists 
and social scientists among us can help craft a medical posthu-
manities approach that would advance us one more step toward 
bridging these divides.

Human–Animal Boundaries Revisited

I keep reliving this moment: I am lying on the concrete floor of the 
wildlife clinic—bleeding, shivering, suffering—and being ignored 
by the zoo’s veterinarian, who continues to care for the lizard in 
front of her. This happened to me as a human—and precisely be-
cause I am a human. As someone who has closely observed and 
documented the marginalization of nonhuman animals, this oc-
currence has come as a blow. What happened here? And was what 
happened as nonsensical as it seemed to me at first?

The answer is complex, and illuminates the strong divide between 
species that arguably still rules the veterinary profession, in zoos 
and beyond. Indeed, when I have asked zoo veterinarians across 
the world about the human–nonhuman divide, many of them jus-
tified it. Bertselsen from Copenhagen explained, half-jokingly, that 
he wouldn’t want to take care of humans because “they complain 
too much,” while Memarian from Tehran suggested that caring for 
humans requires a different set of skills and expertise, and Vogel-
nest noted that in Australia it is in fact illegal for a vet to care for 
humans. When I attended the monthly physical checkup of orcas at 
SeaWorld (which included weighing, urine and blood tests, and a 
dental exam), I couldn’t help but wonder how many humans on this 
planet experience this level of intimate and regular health care—
ever. As if reading my thoughts, the orcas’ lead trainer told me: “If 
you want me to be honest, they get better health care than me.” Wal-
zer of the Wildlife Conservation Society put it even more bluntly:

You’d have to drag me into a human hospital. I will always first 
go to my veterinary colleagues and get treated. First of all, it’s 
much faster. If I need to just stitch up from trauma or some-
thing like that, why would I bother going down and sitting 
three hours in the emergency room when I could have it done 
in five minutes?
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Walzer has worked for many years in Austria, where the veter-
inary staff cared for each other. But he has encountered a very 
different experience since moving to New York. “I’ve really no-
ticed a complete [human–animal] separation in North America,” 
he told me. When his ear hurt, for example, he went down to the 
veterinary clinic to get it checked. “My ear only had to be looked 
inside, which is something we did in [Austria] all the time. But they 
were really shocked that I was asking them to do that. I was like, 
‘C’mon, just look inside, see if it looks inflamed.’” The vet even-
tually yielded and performed the exam. “I was very grateful and 
everything,” Walzer recounted. “But I got this extremely long dis-
claimer that he’s not a medical doctor and that although he doesn’t 
see anything, there’s no guarantee. I was quite curious—I hadn’t 
realized this was such a big deal.” 

More generally, Walzer also shared his thoughts about medical 
care for humans in the United States. “If you treated a dog like that, 
you’d lose your license. It’s completely unacceptable,” he said point 
blank. Science and Technology Studies scholar Bruno Latour com-
mented along these lines: “Deprived of the attention given to them 
by other “companion species,” humans have lost the ability to be-
have as humans. This is what renders the fight against anthropomor-
phism so ironic: today most humans are not treated by sociologists 
or economists as generously as wolves, ravens, parrots, and apes are 
treated by their scientists” (in foreword to Despret 2016, xiii–xiv).

Relatedly, when reintroducing the Asian wild ass in rural East 
Asia, Walzer found it impossible to maintain a human–nonhuman 
separation in medical care. He reflected:

Every single one of those animals would be treated for 
everything because they were very valuable. So we had a really 
good facility there to care for them—we had all the drugs and 
everything we needed. And we were definitely the best med-
ical facility for hundreds of kilometers. So once a week we’d 
have humans lining up for help, too. This was a few years after 
the collapse of the Soviet Union—there was nothing else then. 
So we were taking care of everyone there. I’d be on the phone 
[with my physician friends] in a hospital and I’d say, “Okay, I 
have this person sitting here, what do you want me to do?” And 
they would tell me, “Okay, do this, do that and then treat this 
and that.” Crazy days.
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When I briefly told him about my accident, Walzer’s response was 
uncompromising. “I’m appalled,” he said bluntly. “There’s no excuse 
for that.” “I don’t think this could have happened in any E uropean 
institution,” he continued. “Ever.” Walzer then proceeded to e xplain, 
more generally, that:

Especially when you fall over, you’re normally bleeding quite 
a bit. And so as a vet, you do want to check what’s going on—
and the lizard can wait. Honestly, people have a completely 
wrong understanding of the legal implications. Someone on 
the floor for a half an hour might actually result in much more 
serious legal implications because you are not providing this 
person with first aid. As wildlife veterinarians, we are faced 
with even more difficult situations because first aid is not 
enough for us—we actually need to be trained to provide much 
more help. I’m in places where it could take five days or more 
for any [physician] to come and help. Add to that the dangers 
we’re under: if we do a bad job and the animal [we’re working 
with] gets us. That’s one thing. But mostly it’s accidents with 
cars, motorcycles, the drugs we administer—there’s a lot of 
things that can go wrong. So we need to have an agreed upon 
way for helping each other. When I go into the field with a 
group, we will normally sit down and have a discussion and 
everyone basically agrees that you do what you can to help. 
I’ve been in situations in zoos as well where, in hundreds and 
hundreds of rhino anesthesia, there are those two or three 
cases where someone was inattentive and got crushed and their 
foot was broken. The first thing you need to do is to get that 
person safely stabilized. And depending how fast help comes, 
you need to be more and more invasive.

I [also] had a mixed animal practice. . . . And I remember 
two occasions with men who fainted outright. One fell onto 
the ground and nothing much happened, but the other fell 
onto a radiator and just caught the corner with his head. There 
was a massive puddle of blood everywhere. His child was trau-
matized. You can’t just leave the person lying on the ground, 
bleeding. You give the cat a bit more anesthesia and then pro-
vide first help to the poor man.

Then there were the Cesarean sections on cattle. Have you wit-
nessed any of those? The cow is not even under full anesthesia—it 
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[might just be] standing there, eating in the barn, but it has a 
30 or 40-centimeter-large hole at its side, from where you pull 
the calf out. You have the farmers helping you. And it was a 
well-known fact that all the farmers who were also working in 
the slaughterhouse, who were butchers, would instantaneously 
faint. They could not deal with blood when the animal was alive. 
They were quite capable of killing hundreds of cattle per day, but 
they couldn’t handle cutting anything that’s alive. I was always 
surprised. I learned that from my mentor as a young vet. He in-
structed me to always ask if anyone is a butcher, and if they were, 
to make sure they were standing at the head of the cow, so they 
couldn’t see what was going on. If you’d show them the wound, 
they’d fall right into it.

Admittedly, Walzer’s list of humans who, like me, “lost it” during 
a bloody animal procedure made me feel slightly less embarrassed 
about my own fall. But this personal realization should also serve 
to underline the potentially powerful contribution that conser-
vation medicine and One Health has to offer by challenging the 
human–animal divide. This understanding was articulated by the 
physician Rudolf Virchow in the 1800s. In his words: “Between 
animal and human medicine, there is no dividing line—nor should 
there be” (quoted in Deem 2018, 699).

Zoo Veterinarians reflected on the reversal of the object–subject 
divide, when humans, because of their ability to talk (and com-
plain—or sue), are treated more like objects, whereas animals, 
who are valued in their wildness and authenticity, are treated hu-
manely. Whereas the legal distinction between human and animal 
care was likely developed in order to protect humans, bringing 
down the divide means also reflecting on the varying standards of 
medical care applied across the species gradient. I would like to use 
my own traumatic experience to exemplify the pitfalls of a rigid 
adherence to the human–animal divide. And one of the first things 
I had learned from the accident is what it feels like to be the species 
that is not the subject of care—which is ironic, because the division 
was intended to prioritize humans. 

My view of the accident has certainly changed over time: from 
embarrassment and anger (“how foolish of me! Still, why are they 
ignoring me and lavishing care on the lizard?”), through an under-
standing of the veterinarians’ stance of professional detachment 
and the clinical lens they deploy (“vets should care for animals and 
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doctors for humans, while lawyers should enforce that division”), 
to a posthumanist critique (“the human–animal divide and its ma-
terialities should be examined critically”). But even beyond ques-
tioning the specific distinctions between human and nonhuman 
animals, we should reevaluate the varying modes of care applied 
to living organisms, including those without vertebrates and those 
who are too tiny for humans to see. Medical experts should see 
beyond such distinctions if they are to successfully care for the  
interconnected array of life that exists on our diseased planet.

Finally, one must not forget the importance of ethnographic per-
spectives and the transformative practice of meddling. Annemarie 
Mol contends along these lines:

Doctors talking about their work may be listened to as if (like 
patients) they were their own ethnographers; ethnographers 
in their turn need not stop short as soon as they come across 
machines or blood, but can continue their observations. They 
may write about the body and its diseases. I will attend to 
physicalities even if I am not a medical doctor. To understand 
that it can be done. That there are ways of ethnographically 
talking bodies (2002, 27).

Although Mol’s central concerns in this text are situated mainly 
in the medical humanities (she studies medical professionals and 
human patients), her insights are highly relevant here as well. The 
question is: what exactly happens when medical experts care for 
the health of nonhuman animal patients? And can we begin to 
envision such experts also attending to the health of the planet?

Zoo Veterinarians Triaging Care

As I wrote this book’s final words in January 2020, the fires that 
have ravaged large parts of Australia were finally dying out, leav-
ing behind over one billion dead wild animals and an inconceivable 
destruction of vast social and ecological systems. At the same time, 
a new zoonotic disease referred to as coronavirus has been iden-
tified, its epicenter in Wuhan, China. The source of this disease 
seems to have been a “wet” animal market, where dead and living 
animals were sold side-by-side (Deem, interview). Whereas these 
two events, which occurred in the course of a single month, seem 
unrelated, I am interested in what relating them to each other tell 
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us about the role that zoo veterinarians can—and should—per-
form in this age of extinction and, furthermore, what this can tell 
us about the shift in our conceptions of care during times of crisis.

In January 2020, veterinarians from across the country and 
from around the world came together in Australia to treat wildlife 
affected by the fires, which were likely exacerbated by the droughts 
and higher temperatures of climate change. As these circumstances 
impact organisms and ecosystems across the planet, the role of the 
zoo vet in caring for wild animals—as individuals, as populations, 
and within their broader environmental context, while also triag-
ing who to make live and who to let die—is becoming more and 
more apparent, too.

When koala rescue centers saw a rapid influx of thousands of 
burned animals, zoo vets came to act as translators, teaching vets 
who have limited experience with wild animals not only how to 
attend to the wounds, but also how to assess whether to attend 
to them. “These decisions need to be made quickly,” veterinarian 
Larry Vogelnest from the Taronga Zoo told me. He had just fin-
ished designing an online training manual to facilitate the growing 
demands more effectively. “Vets who don’t have much experience 
with wildlife can quickly look at this one-hour training resource 
and get some basic knowledge on how to deal with burnt wildlife,” 
he said. But an even more important part of this triage process, 
he added, is to determine whether to treat the animal in the first 
place. In his words: “You really want to focus your resources on 
the animals that are most likely to survive, [rather than] spend 
a lot of time trying to save an animal that’s unlikely to survive. 
That’s the whole principle of triaging with animals.” Vogelnest 
also explained the surprisingly low number of animal patients that 
have reached the rescue centers during and after the fires: “Many 
more animals have died than could be rescued, for sure” (see, e.g., 
Figure C.1). 

This has been a trying time for zoo veterinarians. Vets with a 
conservation orientation have been doubly traumatized: first by the 
death of wild animals and then by the massive damage wrought 
on Australia’s ecosystems. But while caring for others has been 
their top priority, zoo vets have also needed to attend to their own 
health, Vogelnest told me. “We are helping, we’re saving these ani-
mals, we’re doing our best to ensure good welfare outcomes. [But] 
when this all settles down, I suspect there’ll be a few vets that will 
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just fall ill. I mean, they’ll basically be suffering.” Care for the self 
is of utmost importance, he emphasized, insisting that it should not 
be neglected when caring for the health of our earth.

Reflecting on the coronavirus outbreak, veterinarian Sharon 
Deem of the Saint Louis Zoo highlighted a different form of ne-
glect. According to Deem, many One Health proponents tend to 
overlook the ecological aspect in the One Health triad. She is wary 
of such tendencies to highlight the plight of humans and disre-
gard everything else. And while she admitted that 75 percent of 
emerging infectious diseases in humans are zoonotic and originate 
principally from wildlife, she is concerned that “people often come 
back to wildlife as the bad guys.” Walzer highlighted along these 
lines: “While zoonotic viruses are the most frequently-emerging 
human pathogen, they constitute less than 15 percent of all known 
species of human pathogens” (2018). Deem further reflected on 
this point in our January 2020 interview:

Figure C.1 L arry Vogelnest, Senior Veterinarian at the Taronga  Wildlife  
Hospital, cares for a burned koala at the Melbourne Zoo on  
January 2020. Courtesy of the Melbourne Zoo.
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Most people have no idea that Ebola has wiped out half of 
the great apes in areas in the Congo. They just think of it as a 
human disease. So we jump right into our concern for humans. 
But in the long run, we are going to shoot ourselves in the foot 
because we are not going to get down to the root cause at the 
conservation level. The only positive thing in the Wuhan [inci-
dent] is that people are saying [that] we need to close down wet 
markets. [So] we are realizing that we need to figure out ways 
to feed humans—but not at the cost of wildlife trafficking and 
human pandemics.

“In a zoo vet book it would be really nice to bring out the bidi-
rectional aspect of these problems,” Deem offered. “In 50 years, 
we could be a planet of 11 billion people and billions of domes-
tic animals, but close to zero free-living wild animal populations. 
How pathetic is that? . . . It’s tragic.” In 2019 (notably, before 
the outbreak of COVID-19), global leaders in wildlife manage-
ment and human health drafted ten principles—referred to as the 
“Berlin Principles”—urgently calling for all sectors to mount a 
united effort to prevent the emergence or resurgence of diseases 
that threaten humans, wildlife, and livestock (Walzer, interview).

While most zoo vets do not work in wildlife rescue centers (like 
Vogelnest) or come up with policy proposals for managing the Wu-
han coronavirus outbreak (like Walzer), this multidisciplinary way 
of thinking is arguably the direction in which the zoo veterinary 
profession is, and should be, heading. The new zoo veterinarian 
thus emerges as an epic figure who bears the burden of the tensions 
between wildlife management and the suffering bodies of individ-
ual animals, between healing and culling. This new zoo vet must 
care about and mourn not only the compromised life and prema-
ture death of individual animals in a wildfire or in a new disease 
outbreak, but also the dramatic demise of habitats and ecosystems 
that support the diversity of life on this planet. 

At the same time, the figure of the new zoo veterinarian also 
brings hope, as she integrates multiple professional and disciplinary 
approaches and adapts to the complex interspecies challenges of this 
time. Caring for animals in the Anthropocene, this zoo vet must 
always recognize the limits of her own expertise as well as carefully 
consider those of others. Accordingly, a select group of zoo vets have 
become strong advocates of conservation medicine and One Health. 
My book has documented the “wilding” of the zoo veterinarian 
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profession, and the fierce debates this diverse community has been 
engaged in about the nature, and the future, of their profession.

The One Health initiative has brought a range of disciplines to 
the table. Yet this inclusivity merely highlights the absence of the 
humanities and the social sciences from what might be the most 
important conversation of our time: how to heal our living planet. 
When I first contacted her, Sharon Deem was delighted that a so-
cial scientist was taking interest in One Health, and repeatedly told 
me how crucial such nonmedical perspectives have been for One 
Health’s transdisciplinary framework. Without anthropologists, 
she said, we would not have understood local burial practices that 
have contributed to the spread of Ebola and could not have then 
effected change on this front. She hoped that this book might en-
courage further engagement by social scientists.

But the role of the social scientists in this context can, and should, 
be broader than identifying local human practices that contribute 
to diseases. Social scientists can provide a mirror for One Health 
proponents to reflect on themselves, to recognize the limits of their 
expertise, as integrative and transdisciplinary as it already is, and 
to consider other forms of knowledge that move beyond the sci-
entific ones. Arguably, decisions about the life and death of living 
beings, their populations, and their ecosystems should not be left 
exclusively to experts. Instead, a transparent and inclusive discus-
sion must take place about how to care for our interconnected life 
on this diseased planet. 
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