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FoR JAN,
WHO REAWAKENS MY SENSES, MY SPIRIT, AND MY HEART

We need another and a wiser and perhaps a more mystical concept
of animals. Remote from universal nature, and living by compli-
cated artifice, man in civilization surveys the creature through the
glass of his knowledge and sees thereby a feather magnified and the
whole image in distortion. We patronize them for their incomplete-
ness, for their tragic fate of having taken form so far below our-
selves. And therein we err, and greatly err. For the animal shall not
be measured by man. In a world older and wiser and more com-
plete than ours they move finished and complete, gifted with exten-
tions of the senses we have lost or never attained, living by voices
we shall never hear. They are not brethren, they are not underlings;
they are other nations, caught with ourselves in the net of life and
time, fellow prisoners of the splendour and travail of earth.

—Henry Beston, The Outermost House
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Foreword

ANIMAL PASSIONS AND BEASTLY VIRTUES is a collection of essays by
Marc Bekoff. It is a book for scientists and nonscientists alike. Academic read-
ers will be intellectually stimulated by many of the discussions, and lay peo-
ple will be fascinated and often inspired. The writing is clear, so even complex
subjects can be readily understood by the general public.

The essays in this book cover many topics, and we are able to trace the grad-
ual development of Marc’s research and ideas over a thirty-year period. There
are those detailing his work in the field of social play and the behavioral ecol-
ogy of carnivores. Then his interest in the complex issues of animal cognition,
emotions, and self-awareness grows stronger. Gradually more and more of his
essays focus on moral issues as he discusses the ethics of animal experimen-
tation and the social responsibility of scientists and science.

Marc’s research has led, in some instances, to essays that discuss topics well
outside the initial framework of the studies. Thus, his study of social play led
him to speculate about the evolution of human behaviors that we describe as
fairness, trust, and morality—he describes what seem to be precursors of these
behaviors, describing them as “wild justice.” And his research into animal
minds and emotions, to which he has dedicated much of his professional
career, has provided him with a growing understanding of animals’ capacity
for suffering, so that he is able to write with authority against cruel and abu-
sive exploitation of wild and captive animals.

Marc’s concern for the destruction of the environment at human hands
also is clearly outlined in some of these essays. He writes of the tightly woven
tapestry of life on earth, of the close connections between all beings and
wild ecosystems. He criticizes those who “redecorate” nature, altering the
pattern of the wilderness, destroying habitats, moving or killing wildlife, for
their own purposes.

Marc is an extraordinarily prolific writer. He has published books for sci-
entists and for the lay public, and many of his articles have been written both
for scientific journals and popular magazines. He has also worked to bring an
understanding of animal behavior to children—recently through the Jane
Goodall Institute’s Roots & Shoots program, which encourages youth around
the world to take compassionate and informed action to make the world a bet-
ter place for animals, as well as for people and the environment. Marc has also
worked with senior citizens and prisoners in the Roots & Shoots program.

Perhaps the most powerful essays are those which illustrate Marc’s deter-
mination to be a voice for the voiceless. He is highly critical of the way ani-
mals are so often treated as though they were mere “things” rather than the
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sentient beings that he—and I—know them to be. His concern, like mine, is
for animals both in the wild and in captivity. Marc is not afraid of plunging
into controversial topics, such as hunting, the abuse of animals in zoos and
circuses, the ethics of animal medical experimentation, and the use of animals
for education in schools and universities. These articles, which have been trans-
lated into many different languages, as have many of his books, provide infor-
mation which has been used by others who are also fighting for animal wel-
fare and animal rights around the world.

Marc has the courage of his convictions and is not afraid to speak out—
even when his opinion runs directly contrary to that of most of his peers, even
when his career could be at stake. When he criticized the reintroduction of
Canadian lynx to poor habitat in Colorado (during which many died), the
University of Colorado was asked to censure him—fortunately the university
supported his right to freedom of speech. And he wrote passionate essays
about the infamous dog lab that subjected hundreds of dogs to needless suf-
fering at the university’s medical school, pointing out that similar labs had
been discontinued in numerous prestigious medical schools with no ill effects
on education. The dog lab was terminated in the spring of 2002.

Finally, Marc is an excellent spokesman for animals because he is not
ashamed to admit his admiration and love for them. This shines through his
writing, as does the sheer delight he finds in simply being with animals, and
this will move and inspire many of his readers.

Marc has learned so much from watching animals and empathizing with
them, and by publishing this collection of essays he hopes to share this
knowledge with as many people as possible.

I will share Animal Passions and Beastly Virtues with colleagues and friends
around the world.

Jane Goodall
Bournemouth, UK
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Introduction
What Does It Feel Like to Be a Fox?

MY WONDERFUL PARENTS love to recall many stories about my life-
long interest in animals. My father remembers, with a wide smile, that on a
ski trip when I was six years old I asked him what a red fox was feeling as he
merrily crossed our path as we traversed a frozen lake. When I recently vis-
ited my parents in Florida, my father reminded me that I was in awe of the
magnificence of the fox’s red coat and white-tipped tail and lost track of where
I was skiing. And he well remembers that when I was four years old, I yelled
at a man for yelling at his dog—and the man chased my father! These two
events etched an indelible impression in my heart and in my head. I wanted
to study animals when I grew up.

I’ve long been a recreational ethologist, and I've been fortunate enough to
combine my long-time interest in animal behavior with my professional pur-
suits. My parents have told me that I always “minded animals,” that I always
wanted to know what they were thinking and feeling—*“What is it like to be
a dog or a cat or a mouse or an ant?” and “What do they feel?” And to this
day, learning about the behavior of animals—all animals—has been my pas-
sion. When I study coyotes, I am coyote, and when I study Steller’s jays, [ am
jay. When I study dogs, I am dog. Although I choose not to experience first-
hand the odors, the olfactory symphonies, that make up what Paul Auster
refers to as a dog’s “nasal paradise” in his book Timbuktu, I have moved “yel-
low snow” from place to place, much to the astonishment of other hikers.

GooD FORTUNE

For more than three decades I have lived in the mountains outside Boulder,
Colorado. I willingly share the surrounding land with many animal friends—
coyotes, mountain lions, red foxes, porcupines, raccoons, black bears, chip-
munks, squirrels, and a wide variety of birds, lizards, and insects, along with
many dogs and cats. They have been my teachers and healers, and they keep
me humble. They have made it clear to me that they were here first and that
I am a transient on their turf. I have almost stumbled into mountain lions and
have watched red foxes playing right in front of my office door. Adult bears

Parts of this essay are excerpted from Bekoff, M. 2002. Minding Animals: Awareness, Emotions,
and Heart. Copyright 2002 by Oxford University Press, Inc., New York. Used by permission of Oxford
University Press, Inc.
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and their young have played outside my kitchen window. I feel very fortunate
to have had these and other experiences, and if I need to make changes in how
I live to accommodate my friends, it is just fine with me. I love to see them,
smell them, listen to the cacophony of sounds they produce, and take them
into my heart. The loss of any of these symbols of their presence would be a
marked absence in my daily life.

Although I have always been interested in animal behavior, I have been for-
mally studying animal behavior and behavioral ecology for the past thirty-odd
years and love what I do. What an exciting and adventurous journey it has
been! I work in beautiful environs, ponder fascinating questions about mys-
terious lives of magnificent animals, and gather data to answer them—and,
of course, the answers generate many more questions. I have always been
curious about a wide variety of questions, such as why dogs play the way they
do and whether we can learn about fairness, forgiveness, trust, and morality—
wild justice—Dby studying the details of how individuals “converse” during play
and negotiate cooperative playful interactions; why dogs and other animals
spend a good deal of time sniffing various parts of others’ bodies and odors
that make me cringe; how or if animals know who they are; how animals
communicate using sounds that I cannot hear; what the relative contributions
of genes (nature) and the environment (nurture) are to various behavioral
phenomena. I have also wondered if animals empathize with one another and
how animals make complex and rapid choices on the run or on the fly in the
amazingly diverse situations in which they find themselves.

This curiosity brought me to cognitive ethology, the comparative and evo-
lutionary study of animal minds. My colleagues and I investigate questions
such as “What is it like to be a dog?” “What do dogs know?” and “What do
dogs feel?” I have also studied the nature of human-animal interactions with
an eye toward understanding how our goodwill influences their well-being
and how animals, in turn, influence our well-being. This collection of some
of my essays, Animal Passions and Beastly Virtues, covers these and other
areas of research. I believe that animals are our consummate companions,
because they complete us. And as we learn more about the lives of other ani-
mals, we can increasingly appreciate their gifts and abilities and enjoy their
presence, even when we think they are a nuisance.

During the past four decades, the study of animal behavior has burgeoned.
People everywhere are interested in the behavior of animals, because knowledge
about animals enriches their lives. There are many more professional journals
in animal behavior and behavioral ecology now than thirty to forty years ago,
and many universities offer undergraduate and advanced degrees in the behav-
ioral sciences. The award-winning three-volume Encyclopedia of Animal Behav-
ior that I edited contains more than three hundred essays written by colleagues
throughout the world, and videos and movies about animals abound. Many
people want to remain connected to or reconnect with animals. There is such
widespread interest in the field of animal behavior because our brains are not
much different from those of our ancestors, who were more connected to the
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animals with whom they shared their habitats. Our “old brains” seem to drive
us to keep in touch with animals and with nature in general. It is not natural
for humans to be alienated from other beings, and it feels good to interact with
them and to know that they are out there doing what comes naturally, even if
one is isolated in a city or spends a lot of time in a windowless cubicle.

THE COMPARATIVE STUDY OF ANIMAL BEHAVIOR:
EcoLoGICAL AND EVOLUTIONARY PERSPECTIVES

The field of animal behavior was given a big boost when, in 1973, a most
exciting and thoroughly unexpected event occurred—Konrad Lorenz, Niko
Tinbergen, and Karl von Frisch won the Nobel Prize for Physiology or Med-
icine for their pioneering work in animal behavior. Lorenz and others stressed
that behavior is something that an animal “has,” as well as what he or she
“does,” and is similar to an anatomical structure or organ on which natural
selection can act. Winning the Nobel Prize was an amazing feat for researchers
who studied such phenomena as imprinting in geese, homing in wasps, hunt-
ing by foxes, and dancing in bees, and some scientists who conducted biomed-
ical research were miffed that such frivolous pursuits merited the most pres-
tigious award, “the prize,” for scientific research. And these three men were
having fun doing their groundbreaking research, and in many scientific cir-
cles this was not acceptable. Lorenz has been filmed donning a fox coat and
hopping along the ground to see how geese would respond to him! I remem-
ber meeting Lorenz at an ethological conference held in Parma, Italy, and his
passion and enthusiasm were incredibly contagious. For hours, he told stories
of the animals with whom he had shared his life and never once repeated
himself. He clearly loved what he did and loved his animal friends.

Another major figure in the study of animal behavior, Charles Darwin,
emphasized that there is evolutionary continuity among different species, so
it was unlikely, for example, that only humans used tools or had culture.
Darwin’s ideas about evolutionary continuity—that behavioral, cognitive,
emotional, and moral variations among different species are differences in
degree rather than differences in kind—are often invoked in trying to answer
questions about the evolution of various behavioral characteristics. On this
view, there are shades of gray among different animals and between nonhu-
mans and humans; the differences are not black and white, with no transitional
stages or inexplicable jumps. Current work in evolutionary biology and
anthropology suggests that linear scales of evolution in which there are large
gaps between humans and at least some animals are simplistic views of the
evolutionary process. We now know that individuals of many species use tools,
have culture, are conscious and have a sense of self, can reason, can draw, can
self-medicate, and show very complex patterns of communication that rival
what we call “language.” So Darwin was correct. We can learn much about
humans by studying the roots of human behavior in nonhumans, and often
the differences are not as stark as we think they are. This is not to say that
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humans are not unique, but rather to say that all animals are unique and that
we can learn a lot by using what is called the comparative method, in which
different species are studied with an eye (or nose or ear) toward learning about
why they do the things they do in their own particular ways.

While a number of people contributed to the foundations of animal behav-
ior, Charles Darwin’s ideas were the most important contributions during the
third quarter of the nineteenth century. He appears to be the first person to
apply seriously the comparative evolutionary method to the study of behav-
ior in his attempt to answer questions concerning the origin of emotional
expression in people and animals.

My major research has focused on canids—members of the dog family—
and birds. Some of these beings, especially social carnivores such as wolves,
can tell us much about the evolution of human behavior. Most primatologists
pay little attention to the comparative literature on behavior, cognition, and
consciousness, but I recommend that they expand their horizons, for a prima-
tocentric view does not account for the rich diversity of animal behavior that
is played out throughout the animal kingdom. As the primatologist Benjamin
Beck once correctly warned his colleagues, there are dangers in being narrowly
“chimpocentric.”

In my own research on social behavior and behavioral ecology, 1 stress
evolutionary, ecological, and developmental (ontogenetic) perspectives. I fol-
low the lead of such classical ethologists as Lorenz and Tinbergen. I also try
to understand individual differences within species and variations among
species. Individual differences in behavior are exciting to study because vari-
ation provides information that highlights just how different from one another
individuals, even closely related individuals, can be. Variation is not noise to
be dispensed with.

My approach is called the comparative approach to the study of behavior.
I have done much interdisciplinary work with geneticists, anatomists, theolo-
gians, and philosophers. Scholars from different disciplines need to talk to one
another and most importantly listen to one another. My work with Dale
Jamieson, Colin Allen, Bernard Rollin, Gay Bradshaw, Lori Gruen, and Jane
Goodall, with each of whom I have published papers and books, has been
incredibly rewarding and prevented burnout. Each of these people, along with
Laura Sewall, the ecopsychologist who wrote Sight and Sensibility, stimulated
me in many ways and made my science better—I ask more questions and
want more in return from my own efforts. Colin Allen, with whom I have done
much collaborative work and cycled thousands of miles in the United States
and abroad, is always there to pull in my reins and ask, “Do you really mean
that?” or “What in the world are you trying to say?” Dale Jamieson patiently
walked with me through oftentimes tortuous philosophical literature and
remains a true friend, although I'd often ask him, “Do you all really spend
time pondering this obvious fact?” Benjamin Beck always grounded me and
made me appreciate just how dedicated are many people who work with cap-
tive animals. These were all very valuable lessons.
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While we understand much about the lives of other animals, we need to fill
enormous gaps in our knowledge before we can make any stubborn general
claims about the evolution and development of most behavior patterns. Cau-
tion surely is the best road to take when offering generalizations, especially
about complex behavior patterns, animal thinking, and animal emotions. Not
only are there differences in behavior between species (called interspecific vari-
ation), but also there are marked individual differences within species (called
intraspecific variation). These differences make for exciting and informative
research concerning, for example, why wolves and dogs differ and why even
littermates and siblings may differ from one another. Many of the coyotes I
studied in the Grand Teton National Park in Wyoming lived in packs, but just
down the road, coyotes lived either alone or as mated pairs. Thus, making gen-
eral statements that the coyote behaves this way or that is very misleading,
because “the” coyote does not really exist. The same is true for tool use in
chimpanzees and orangutans. Not every great ape uses tools, and it is chal-
lenging to discover why this is so. Intraspecific variation in behavior has been
observed in many animals, including insects. Lumping all members of a species
into one category can be very misleading. A bee is not a bee is not a bee, just
as a person is not a person is not a person. Humans and other animals are
individuals.

I also work at many different levels of analysis. While much of my
research is done at the microlevel (for example, analyzing, frame by frame,
films of animals at play or animals looking out for potential predators), I
am an interdisciplinary holist at heart. I prefer to tackle “big” questions. I
also do not shy away from conducting detailed statistical analyses, but never
do the animals I am studying get pushed aside as numbers, unnamed
variables in an equation, or points on a graph. It is important that the
“protective membrane of statistics,” as Mary Lou Randour calls it, not shield
us from the worlds of other animals, their joys and pains, their wisdom,
their uniqueness.

Another consistent thread in my research is that I have always been inter-
ested in individuals. Much of my research has been focused on understand-
ing how individual differences in behavior arise during early development, and
what they mean as youngsters get older and become independent. I am also
interested in the evolution of behavioral variation—why there has been selec-
tion for behavioral variation and flexibility.

In addition to writing about science, animal behavior, evolution, and behav-
ioral ecology, I trespass into other arenas. I have always been interested in mat-
ters of spirit and have had the good fortune to be involved in two exciting,
challenging interdisciplinary programs—Science and the Spiritual Quest II
(www.ssq.net), sponsored by the Center for Theology and the Natural Sciences
in Berkeley, California; and the Dialogue on Science, Ethics, and Religion
organized by the American Association for the Advancement of Science
(AAAS), which also publishes Science magazine. At meetings of both these
programs, participants speak freely about science (evolutionary biology,



6 INTRODUCTION

anthropology, psychology), spirituality, theology, religion, and God, and much
progress is made in addressing how science and religion can be reconciled.

AH, IT’S ONLY SCIENCE...
b

Although my training was strongly scientific, I never felt that science was the
only valid approach to coming to terms with the world around me. My early
scientific training as an undergraduate and a beginning graduate student was
grounded in what the philosopher Bernard Rollin calls the “common sense of
science,” in which science is viewed as a fact-gathering value-free activity.
Assumptions that science is value free never sat well with me, for scientists are
humans first and have individual agendas about everything. Furthermore,
cut-and-dried normative science is just too confining. I did not worship sci-
ence and always thought there was room for pluralism and holism.

I believe that the contributions of spiritual and religious perspectives to
science are important in our coming to a fuller understanding of animal
behavior, in particular the evolution of social morality. I also believe that if
science and scientists choose to change their ways, the change will have to
come from within the halls of science rather than from, for example, theol-
ogy, although it will be obvious in many of the essays in this book that I
believe interdisciplinary discussions and cooperation are essential for produc-
ing change. Indeed, the new field of neurotheology is growing among schol-
ars interested in the biological bases of spirituality, meditation, and mystical
and religious experiences. Nonetheless, the philosopher Holmes Rolston
claims that “science cannot tell humans what they most need to know: the
meaning of life and how to value it.” I agree. Science does not usually allow
for expressions of sentimentality or spirituality. Unchecked, science could eas-
ily produce a soulless society and a loss of human dignity and free will. Ques-
tioning science and recognizing the limitations of scientism will make for
better science by situating science in relation to fields of inquiry in which it
is more acceptable to ponder questions about spirituality, soul, life, death,
love, and God.

Having said all this, I want to stress that I am not a science basher and that
I love what I do. “Ah, it’s only science” is not a pejorative phrase. Question-
ing science is not to be antiscience or a Luddite. I also believe that doing sci-
ence should be fun and that enjoying science will make for better science. I
hope that my enthusiasm for, and my love of, the study of animal behavior
will be contagious, and this is among many of the reasons that I wrote this
book. I am a biophiliac who loves learning about other animals and nature.

ANIMAL BEHAVIOR AND ANIMAL WELL-BEING

My trek to the study of animal behavior—whole animals in the field—was
not a direct one. When I reflect on my academic career, I realize that my par-
ents were correct—I have always been interested in what animals know and
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what they feel. I have always felt their joys, pains, and sorrows—I have always
empathized with them and tried to place myself in their paws and hearts. I
have always been suspicious of people who try to denature animal pain and
suffering. Pain and suffering have evolved because they are adaptive responses
to situations that are dangerous or life threatening. They are part of an ani-
mal’s nature, and they influence how individuals interact in nature. To take
the nature out of pain and suffering is bad biology.

It was during a physiology class, when one of my professors proudly strolled
into the laboratory and killed a rabbit using a rabbit punch (laughing as he
did so), that my longtime interest in animal protection came to the fore. So it
was not really surprising that I chose to leave this program, and then another
at a prestigious graduate program in neurobiology and behavior at a major
medical school, because I did not want to sacrifice dogs or cats as part of my
education. I did some deep thinking and I discovered—really rediscovered—
what I wanted to do. I wanted to study social behavior in animals and not,
when I was done, have to dispose of (“sacrifice”) the animals, individuals
with whom I had closely bonded and whom I had named. After moving to
Washington University in St. Louis to work on my Ph.D. with the best men-
tor one could ever have, Michael W. Fox, I conducted research on captive ani-
mals, and I allowed mice and infant chickens to be killed by coyotes in staged
encounters. I am deeply sorry and haunted by the knowledge that I did this
sort of research and would never do it again. I cannot give back life to these
mice and chickens, but I have anguished over their death at my hands.

MINDING ANIMALS AND DEEP ETHOLOGY

The phrase “minding animals” came to me on a hike with my companion dog,
Jethro, and it means two things. “Minding animals” refers, first, to caring for
other animal beings, respecting them for who they are, appreciating their
worldviews, and wondering what and how they are feeling and why. The
second meaning refers to our acknowledging that many animals have very
active minds.

Minding animals led me to develop the term “deep ethology” to convey
some of the same general ideas that underlie the deep ecology movement, in
which it is stressed that people need to recognize not only that they are an inte-
gral part of nature, but also that they have unique responsibilities to nature.
As a deep ethologist, following the tradition of ecopsychology, I, as the see-er,
try to become the seen. I become coyote. I become penguin. I try to step into
animals’ sensory and locomotor worlds to discover what it might be like to
be a given individual, how they sense their surroundings, and how they behave
and move about in certain situations.

As big-brained and omnipresent mammals, we have enormous social
responsibilities to conduct our studies in the most ethical manner, to share our
information with nonscientists, and also to seek and to use nonscientists’ input
in trying to determine which questions are the most pressing in our pursuit of
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knowledge. We also need to seek out the advice of those who hold other world-
views, for example, that of indigenous people who have lived for eons in close
association with wild animals and nature. All the many different ways of know-
ing should be considered. In the past, many Western scientists have marched
into other countries, studied their exotic wildlife, and departed without con-
sulting with the local people or giving much attention to local problems, such
as the influence of grazing on agricultural fields in India or the effects of
global warming on animal populations. This practice has changed greatly as
Western scientists have incorporated local people into their work and have
applied their findings to help solve local problems. Information on many
aspects of animal behavior—movement patterns, social organization, and
reproductive habits—is useful to people who are studying conservation biol-
ogy and wildlife management, as well as to those who live alongside the ani-
mals under study. There is a very practical side to the heady study of animal
behavior.

ANIMAL WELFARE AND ANIMAL RIGHTS

In some essays, I write about animal well-being using terms such as “animal
welfare” and “animal rights,” terms that are not interchangeable. (Summaries
of different philosophies about the general field of animal protection can be
found in books by Michael W. Fox, Peter Singer, Tom Regan, and Gary Fran-
cione, among others.)

Many animals feel pain and suffer. Although some people believe that it is
all right to cause animals pain if the research helps humans, others believe that
human benefit does not excuse causing pain in animals. Some people think
that animals do not deserve any consideration—at least, their actions strongly
suggest that this is their stance.

People who believe that we are allowed to cause animals pain, but that we
must be careful not to cause them excessive or unnecessary pain, argue that
if we consider the animals’ welfare or well-being, we are doing all we need to
do. These people are called welfarists. People who believe that it is wrong to
cause animals any pain or suffering and that animals should not be eaten, held
captive in zoos, or used in painful research, or in most or any research, are
called rightists. They believe that animals have certain moral and legal rights
that include the right not to be harmed.

Many people support a position called the rights view. According to the
lawyer and animal-rights advocate Gary Francione, to say that an animal has
a right to have an interest protected means that the animal has a claim, or enti-
tlement, to have that interest protected even if it would benefit us to do oth-
erwise. Humans have an obligation to honor that claim for voiceless animals,
just as they do for young children and the mentally disabled. So if a dog has
a right to be fed, you have an obligation to make sure she is fed. If a dog has
a right to be fed, you are obligated not to do anything to interfere with feed-
ing her. Likewise, if a dog has a right not to be subjected to unnecessary
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suffering, you have an obligation not to do anything, such as research, that
would cause her pain and suffering, even if the research would benefit humans.

Tom Regan, a professor of philosophy at North Carolina State University,
is often called the “modern father of animal rights.” His book The Case for
Animal Rights, published in 1983, attracted much attention to this concept.
Advocates who believe that animals have rights stress that animals’ lives are
valuable in and of themselves, not because of what animals can do for humans
or because they look or behave like us. Animals are not property or things
but, rather, living organisms, subjects of a life, who are worthy of our com-
passion, respect, friendship, and support. Rightists expand the range of ani-
mals to whom we grant certain rights. Thus, animals are not lesser or less valu-
able than humans. They are not property that can be abused or dominated.

In contrast, welfarists do not think that animals have rights. (Some wel-
farists do not think that humans have rights either.) Rather, they believe that
while humans should not abuse or exploit animals, as long as we make the
animals’ lives comfortable physically and psychologically, then we are taking
care of them and respecting their welfare. Welfarists are concerned with the
quality of animals’ lives. But welfarists do not believe that animals’ lives are
valuable in and of themselves, that just because animals are alive, their lives
are important.

Welfarists believe that if animals experience comfort, appear happy, expe-
rience some of life’s pleasures, and are free from prolonged or intense pain,
fear, hunger, and other unpleasant states, then we are fulfilling our obligations
to them. If individual animals show normal growth and reproduction and are
free from disease, injury, malnutrition, and other types of suffering, they are
doing well.

This welfarist position also assumes that it is all right to use animals to meet
human ends as long as certain safeguards are in place. They believe that the
use of animals in experiments and the slaughtering of animals for human
consumption are all right as long as these activities are conducted in a humane
way. Welfarists do not want animals to suffer unnecessary pain, but they some-
times disagree among themselves about what pain is necessary and what
humane care really amounts to. But welfarists agree that the pain and death
animals experience is sometimes justified because of the benefits that humans
derive. The ends, human benefits, justify the means, the use of animals even
if they suffer, because their use is considered necessary for human benefit.

WHY CARE ABOUT OTHER ANIMALS AND BRING THEM
INTO OUR HEARTS?

Why do people even care about other animals? As I argue in many of the
essays in this volume, it is because they truly are consummate companions,
even if we never meet them up close and personal. I argue that it makes us
feel good to think about animals and to feel their presence, or to know that
they are out there in nature even if we do not sense—see, hear, or smell—them,
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because our old brains still keep us in touch with other animals and nature as
a whole. Many of the books in this series published by Temple University Press
show over and over again just how important animals are for our own well-
being and how important our goodwill is for their well-being. And there are
always lessons to be learned.

It is well known that dogs can help reduce stress in children and adults.
Dreamworkers, an Atlanta-based therapy-animal group, cannot keep up with
the demand for its animals by humans who need them. In fact, there is a recip-
rocal relationship. Touching and petting a dog can be calming, both for the
human and for the dog. Marty Becker has written a wonderful book titled The
Healing Power of Pets in which he shows how pets can keep people healthy
and happy—they can help heal lonely people in nursing homes, hospitals, and
schools. Many heartwarming stories about the importance of dogs to our
own well-being are shared by Michelle Rivera in her book Hospice Hounds.
And, in his book Kindred Spirits: How the Remarkable Bond between Humans
and Animals Can Change the Way We Live, the holistic veterinarian Allen
Schoen lists fourteen ways in which relationships between animal companions
and humans can reduce stress. These include reducing blood pressure, increas-
ing self-esteem in children and adolescents, increasing the survival rate of vic-
tims of heart attacks, improving the life of senior citizens, aiding in the devel-
opment of humane attitudes in children, providing a sense of emotional
stability for foster children, reducing the demand for physician’s services for
nonserious problems among Medicare enrollees, and reducing loneliness in
preadolescents. Bringing pets to the workplace can reduce stress, improve job
satisfaction, foster social interactions, and increase productivity.

Once, while I was visiting my parents in Florida, my father called his friend
Ginger, whose husband had recently died, so that she could show me her new
treasure, a teacup poodle, not surprisingly named Tiny, whom she carried
inside her shirt. Ginger pampered and deeply loved Tiny, who pampered and
deeply loved Ginger in return. She brought Ginger much joy in the absence
of her husband. But the silly rules of the condominium complex imposed by
the homeowners’ association did not allow dogs on the premises. I can guar-
antee you that this wonderful small dog was much less a nuisance than most
of Ginger’s human neighbors. Yet Ginger had to move, because dogs were
banned. What was very interesting to me was that my mother, who had been
bitten by a dog when she was young and feared dogs throughout her life, and
who at the time was unable to move on her own, also found Tiny to be a wel-
come and comforting friend. We were all afraid that my mother would become
very upset as Tiny landed on her lap. But, to our pleasant surprise, she actu-
ally allowed Tiny to lie on her lap and smiled from ear to ear as Tiny burrowed
into her blanket and her heart.

On another trip to visit my parents, I read about a homeless man named
Jackie Tresize who had been mugged and beaten and whose best friend, a shih
tzu named Champion, had disappeared while Jackie was recuperating. Of his
canine friend, Jackie said: “He was my little family unit; he kept me from feel-
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ing lonely. If I had my dog, I wouldn’t want nothing else in life.” In my home
state, inmates at the Colorado Women’s Correctional Facility get to care for
and live with dogs who would have been “put to sleep” at the local animal
shelter. The experience of walking the dogs, grooming them, and cleaning up
after them is incredibly rewarding and beneficial to the dogs, the caretakers,
and the prison staff. Prison warden Jim Abbott notes: “They have a terrific
calming effect that is very therapeutic for both inmates and staff—in a tense
situation they divert it.” Says Stephanie Timothy, a caretaker of the rescued
dog Charlie: “It helps you feel important that they give you the responsibil-
ity.... Just knowing [Charlie] is going to make somebody else as happy as he
made me is worthwhile.” For another caretaker, Mary Johnson, training Max
taught her a trade she can pursue when she is released. And as I was writing
this essay, I learned that a dog in Toronto, Canada, was responsible for stop-
ping a man on a killing spree. The dog approached the man and started play-
ing with him, and the man turned himself in to the local police!

The importance of companion animals also made its way into the U.S. Sen-
ate. In a landmark speech to the Senate about slaughterhouses, Senator Robert
Byrd of West Virginia spoke about the importance of companion animals—
our “unselfish friends”—for our well-being.

It’s often claimed that because of dogs’ long and close association with
humans and the strong reciprocal bonds that readily form between these four-
legged and us two-legged mammals, they are able to read our facial expres-
sions, body language, gestures, and voices. We share a common language when
it comes to many aspects of social communication, and dogs’ ability to under-
stand us seems to be a hard-wired instinct. I recently met Hogan, a mala-
mute-German shepherd mutt, in Fort Lauderdale, Florida, and after his
human companion told me Hogan was friendly, I did a quick play bow and
wagged my head from side to side. Instantly, Hogan was all over me trying to
play. He understood what the bow meant and shared my desire to play. I'm
sure many of you have experienced similar instantaneous connections on
innumerable occasions.

Why are dogs such good healers? Dogs—as well as cats, llamas, and dol-
phins—help treat humans suffering from terminal illnesses, interminable pain,
and severe dementia by providing creature comfort. Caregivers and patients
report that animals are “safe” and provide relaxation, friendship, and bundles
of love to people in need. If we allow dogs into our lives, they readily ignite
and awaken our senses, spirits, and souls. They, and many other animal beings,
offer us raw, naked, unfiltered, and unconditional respect, humility, compas-
sion, trust, and love. They are not social parasites who prey deceitfully and self-
ishly on our goodwill, as some popular writers want you to believe. Rather, as
Michelle Rivera points out, dogs are true friends with whom we are tightly
bonded and involved in a sort of mutual admiration society. Dogs are intuitive
therapists. They truly want to make us feel better, to heal us, and we are remiss
for not allowing them to do so, to be our best friends. We are depriving them
of following their natural instincts. I imagine it is likely that as we allow dogs
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to do what they do best, comforting us in difficult times, we will discover even
more mutual benefits from their unconditional giving. I feel certain that the
give-and-take that characterizes dog-human interactions will blossom into
even more meaningful and deep interrelationships. Dogs and many other ani-
mals truly are consummate companions.

Of course, some people want to learn more about animals to make the case
for human uniqueness, usually claiming that humans are “above” and “bet-
ter than” other animals. But the more we study animals and the more we learn
about “them” and “us,” the more often we discover there is no real dichotomy
or nonnegotiable gap between animals and humans, because humans are, of
course, animals. Rather, there is evolutionary continuity. Art, culture, lan-
guage, and tool use and manufacture can no longer be used to separate “them”
from “us.” Drawing lines between species in terms of cognitive skills or emo-
tional capacities can be very misleading, especially when people take the view
that nonhuman animals are “lower” or “less valuable” than “higher” animals,
where “higher” usually means primates, nonhuman and human. In many ways,
we are them and they are us.

It is essential to learn more and more about the lives of other animals
because learning and knowledge lead to an understanding of animals as indi-
viduals and members of a given species, and understanding leads in turn to
appreciation and respect for the awesome and mysterious animal beings with
whom we share Earth. Comparative approaches to the study of other animals
allow us to see how different species and individuals solve the myriad prob-
lems they face.

There is no doubt that we can learn much about humans by carefully study-
ing our animal kin and also by listening to their stories. One reason for my
fascination with the study of animal behavior (in particular, questions cen-
tering on animal cognition, animal emotions, animal morality, and human
intrusion into the lives of other animals) is that I want to learn more about
why both the similarities and differences between humans and other animals
have evolved. The more we come to understand other animals, the more we
will appreciate them as the amazing beings they are and the more we will also
understand ourselves.

MINDING THE BLURRED BORDERS BETWEEN “ANIMALS”
AND “HUMANS”

It is very clear that learning about other animal beings—how they spend their
time, who they interact with, where they do what they do and how they do it,
what their intellectual and cognitive abilities (cognitive ethology) are, and
what their emotional lives are like—is essential for gaining a full appreciation
of human spirituality and just what it is that is uniquely human. Researchers
have now discovered that tool use, language use, self-consciousness, culture,
art, and rationality no longer can reliably be used to draw species boundaries
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that separate humans from other animals. That is, claims that only humans
use tools and language, are conscious, are artists, have culture, or can reason
are no longer defensible, given the enormous growth in our knowledge of our
animal kin. But reflecting on one’s own mortality seems to be uniquely human,
as might be cooking food. (I sometimes wonder if, and worry that, sadism is
a uniquely human characteristic.)

Primatologists have identified about forty different behavior patterns that
show cultural variation in chimpanzees (tool use, grooming, patterns of
courtship). Female killer whales are known to spend years showing their
youngsters how to hunt elephant seals according to local custom. Researchers
have compiled a list of almost twenty behavior patterns in whales and dol-
phins that are influenced by local tradition and show cultural variation. Frans
de Waal, a primatologist at Emory University, tells a story of how enamored
some art critics were of a painting, only to change their minds when they dis-
covered that the artist was a chimpanzee. In the prestigious journal Science,
researchers in Germany report that a dog named Rico has a vocabulary of
about two hundred words and is able to figure out that an unfamiliar sound
referred to an unfamiliar toy. Rico inferred the name of unfamiliar toys by
exclusion learning and showed patterns of learning similar to those of young
humans. The study of Rico reminded me of a paper published in the Quar-
terly Review of Biology in 1928 about the sensory capacities of dogs, especially
a male called Fellow. What I love about this paper is the authors’ claim that
“much of what the average man ‘knows’ about his own dog, and about dogs
in general is, of course, quite unknown to the animal psychologist.” Best to
keep an open mind. Just because other animals don’t do something when we
ask them to do it in certain experimental conditions, or just because we don’t
see other animals do something we would expect them to do based on our own
expectations, doesn’t mean that they can’t do amazing things in other contexts.

ANIMALS AS “PERSONS”: MY MOTHER, BEATRICE, AND
My DoG, JETHRO

Here is a personal story about my mother that raises many questions that I
will consider throughout this book. Personhood is a topic that has been
increasingly pursued by philosophers, legal scholars, and a handful of biolo-
gists. There are practical as well as theoretical—ivory-tower—issues at stake,
for how we view animals, their moral and legal standing (Are they objects or
property or beings?), often translates into how we treat them. Discussing the
status of animals—whether nonhuman animals can be considered persons—
compels us to consider what makes us human. The study of animal cognition
and emotions is central to questions about personhood.

Once when I was visiting my parents, my father asked, “Marc, can you
please wheel Mom into the kitchen and get her ready for dinner?” I answered,
“Sure, Dad,” and began the short trek. But the journey went well beyond the
confines of my parents’ home. It remains a difficult and multidimensional
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pilgrimage for which there are not any road maps or dress rehearsals. I
watched myself watching Mom. The role reversal was riveting; I had become
my keeper’s keeper. I kept wondering, “Where (and who) is the person I
called ‘Mom’?”

My mother, Beatrice Rose, whom I loved dearly, suffered major losses of
locomotor, cognitive, and physiological functions. She did not know who I am
and likely had lost some self-awareness and body awareness. She became, as
the legal scholar Rebecca Dresser calls such humans, a “missing person.” In
a nutshell, my mother had lost her autonomy. She had little self-determina-
tion. Nevertheless, there is no doubt that others would still think of her as a
person whose spirit and soul were very much alive and who was entitled to
certain moral and legal standing. And in my view they should.

Generally, the following criteria are used to designate a being as a person:
being conscious of one’s surroundings, being able to reason, experiencing
emotions, having a sense of self, adjusting to changing situations, and per-
forming cognitive and intellectual tasks. While many humans fulfill most if
not all these criteria, there are humans who do not, notably young infants
and seriously mentally challenged adults. But they are also rightfully consid-
ered persons.

Now what about my late companion dog Jethro? He was active, could feed
and groom himself, and was very emotional. Jethro was as autonomous as a
dog can be. Yet many people would not feel comfortable calling Jethro a per-
son. This irreverence would be a prime example of just what is wrong with
academic musings! Dolphins, elephants, and great apes, among other animals,
might also warrant being called persons.

Why are there different attitudes toward my mother and Jethro? Why are
some people, especially in Western cultures, hesitant to call chimpanzees, goril-
las, dolphins, elephants, wolves, and dogs, for example, persons, even when
they meet the criteria for personhood better than do some humans? Perhaps
it is fear. Many people fear that elevating animal beings to persons would tar-
nish the notion of personhood. Some also fear that animals as persons would
have the same legal and moral standing as humans and would be our equals.

While some may believe this whole exercise is shamefully crass, there are
some very important issues at stake. Loving Jethro (and other animals) as
much as I do does not mean I love my mother (or other humans) less. Grant-
ing Jethro and other animals personhood and attendant moral and legal stand-
ing does not lessen or take moral and legal standing away from humans.

Surely, Jethro went through life differently from most human (and other
dog) beings, but this did not mean he didn’t have any life at all. People vary
greatly. There are countless different personalities, but the term person is broad
enough to encompass and to celebrate this marvelous diversity.

Extending the definition of personhood to nonhumans would not degrade
the notion of personhood but would require that animals be treated with the
respect and compassion due them, that their interests in not suffering be given
equal consideration with those of humans. I hope to convince you that little
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is lost by calling some animals persons and allowing all human beings to be
called persons as well.

UNDERSTANDING AND APPRECIATING THE WORLDS OF
OTHER ANIMALS: THE IMPORTANCE OF CURIOSITY,
OPEN-MINDEDNESS, PATIENCE, AND PERSEVERANCE

What we learn about other animals can improve their well-being and also
ours. The information we gather about their cognitive skills, their levels of
intelligence, and their emotional lives—their passionate nature—informs us
that individuals of many species are not robots or automatons but, rather,
thinking and feeling beings. If animals were merely robots, why would their
behavior fascinate us, and why would we bond with them the way we do?

New studies are producing information that shows just how fascinating and
complex animal behavior can be. Animals who seemed incapable of much
thought have been shown to have remarkable cognitive skills. Who would
have imagined that rats might dream about the mazes in which they ran the
previous day; that bonobos can tell other bonobos where they have gone by
leaving signs for their friends to follow; that chimpanzees are aware of what
other chimpanzees know; that elephants can communicate with one another
over distances of a hundred or more kilometers, as can whales; that honey-
bees can learn complex same-difference tasks and generalize learned responses
to novel stimuli; or that a parrot can learn to differentiate among objects
based on their shape, color, or texture? It’s also been discovered that lonely
sheep are happier and more comfortable when they are shown pictures of
sheep family and friends. And Sissy, a female elephant, left her favorite tire
as a tribute to her friend Tina after Tina suddenly died; Carol Buckley, the
director of the Elephant Sanctuary in Tennessee, reported that Sissy stood for
two days at Tina’s grave and left behind her at the grave the tire that she had
been carrying around as her security blanket.

Fish also show complex patterns of culture and social cognition, and recent
research has shown that fish respond to the pain-reliever morphine and that
pain-related behaviors are not simple reflexes. Domestic fowl can control how
much sperm they produce depending on the promiscuity of a female. Chick-
ens can recognize and remember more than a hundred other chickens in their
social pecking order. Many individual nonhuman animals show distinct per-
sonalities and idiosyncratic quirks, just as humans do. There are extroverts,
introverts, agreeable individuals, and neurotic animals. Shy laboratory rats
might not live as long as more adventurous rats. And it is thought that the
stress of living in a lab situation causes premature aging in rats. And there’s
more. Three years after chimpanzees performed a task that required them to
count, they could remember how to count, and a seal showed that he could
remember the concept of “sameness” after twelve years. Two elephants, Shirley
and Jenni, remembered one another when they were inadvertently reunited
after being apart for twenty years. Some animals might also be moral beings
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(see this book’s Part III). Given the linguistic abilities of Rico the dog, I don’t
think we’re barking up the wrong tree when we ponder whether nonhuman
animals can have a sense of right and wrong. And why do we think humans
should be the measure of what is right and wrong, given what we’re doing to
other animals, other humans, and the environment?

On the lighter side, fish and snakes appear to communicate by flatulating.
What a good and economical use of a natural bodily function! And animals
are not immune from rare natural events. Captive hamadryas baboons have
been observed to reduce their rates of locomotion and threat behavior dur-
ing a solar eclipse. And howler monkeys showed a 42 percent decrease in pop-
ulation size, as well as major social disorganization, after Hurricane Iris
destroyed the forest in which they lived in southern Belize in October 2001.
The list of new and fascinating discoveries is endless.

I like to think of myself as a pluralist—remaining open to alternative views
and accepting that there are many different ways to study animal behavior and
to explain the behavior of our kin. Solid scientific data, stories, anecdotes, and
myths and lore are all needed as we attempt to learn as much as we can about
animal behavior. I like to think of the s’s that can drive research and expla-
nations of behavior—science, social responsibility, statistics (“hard science”),
stories, and skeptics. Hard data do not tell the only story, and in my view it
is perfectly okay to be carefully anthropomorphic. In Part I, I discuss the
charge of anthropomorphism that so often is used to derail the study of ani-
mal minds. And, of course, detailed descriptions of behavior patterns, care-
ful observations, and ethically justified experiments that do not harm the
animals in whom we are interested are all important components of a com-
prehensive approach to animal behavior. A number of my essays show that
when we perform research that is invasive, we often are unable to answer the
very questions in which we are interested. Often animals are stressed by our
mere presence, so we cannot truly study their more natural patterns of behav-
ior. I and my colleagues believe that this is a major problem that needs to be
studied and understood so that the data we collect are as reliable as possible
and the questions in which we are interested are answered with as little ambi-
guity as possible.

Animals can do amazing things and accomplish incredible feats, but some-
times they do not do what we ask them to do. They have their own points of
view, and on occasion they express them freely. An individual might not be
motivated to do something because she is tired, not hungry or thirsty, or just
wants to be left alone. It is also possible that we are not tuned in to the sen-
sory worlds of the animals and that we are asking them to respond to a stim-
ulus to which they are not sensitive—a sound that is outside their range of
hearing, a color that they cannot see, or an odor that they cannot perceive.
The sensory world of many animals is quite different among different species
and also varies from our own.

Humans—researchers and nonresearchers alike—often try to package
nature and to sanitize and to simplify, or denature, the behavior of other ani-
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mals. Sometimes simple answers to complex questions suffice, and other times
they do not. Experts can disagree, and this is good for science in general and
for the study of animal behavior in particular. Disagreements fuel future
research by curious minds. Just when we think we know all there is to know,
we learn that this is not so. “I don’t know” is one of the best phrases a
researcher can utter, because admitting that there are mysteries still to
be uncovered and acknowledging disagreements can also fuel future inquiries.
The Pulitzer Prize-winning poet Mary Oliver captured it best in her lines
from “The Grave”: “A dog can never tell you what she knows from the smells
of the world, but you know, watching her, that you know almost nothing.”

While there are many behavioral phenomena about which we know quite
a lot—we can make very accurate and reliable predictions about what an indi-
vidual is likely to do in a given situation—there are some areas in which we
know next to nothing. The minds of other animals are private (as are human
minds), and their sensory capacities often are very different from our own and
each other’s. So even though we might know much, academically speaking,
about the physiology and anatomy of a dog’s nose or of a bat’s ears, we still
do not know with certainty, experientially, what it is like to be a dog or a bat.
Wouldn’t it be nice to be a dog or a bat or a termite for a while? And, when,
using mirrors, we study the concept of self-knowledge in animals, it is possi-
ble that even if we collect data that suggest that dogs do not have as high a
degree of self-awareness as do chimpanzees because dogs, unlike chimpanzees,
do not respond with self-directed movements when they look at their reflec-
tion in a mirror, it remains possible that dogs do have a high degree of self-
awareness but that the use of a mirror does not tap into this ability. Perhaps
assessing dogs’ responses to different odors, including their own, would yield
different results. My own study of a dog’s response to his own and to other
dogs’ “yellow snow” showed that this might be the case. We need to take into
account how animals sense their worlds using different sensory modalities
that are more or less important to them.

Along with unbridled curiosity, cleverness, and creativity, patience is a
virtue when it comes to the study of animal behavior. I well remember many
hours spent sitting cold and alone among 250,000 Adélie penguins at the
Cape Crozier rookery in Antarctica just waiting for them to do something—
anything—besides steal rocks from each other’s nests or sleep or stare at me
trying to figure out who I was, a curious observer or a new land predator. I
also recall falling asleep while waiting for a coyote to wake up and join other
pack members who had decided to move to another area in which to hunt
and frolic.

Patience is also needed in data analysis. Watching videos over and over and
doing the appropriate statistical analyses can try anyone’s patience, but these
activities are just as important and exciting as collecting reliable data. (Well,
maybe they are not all that much fun, but they are essential.) And do not give
up on some idea just because others think you are wrong. Sometimes you
might be heading in the wrong direction, and sometimes you might not. Be
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patient, and analyze the arguments of supporters and critics alike. If the late
William D. Hamilton III had not been persistent in pursuing his revolutionary
ideas about the evolution of social behavior via kin selection, the field of ani-
mal behavior would have suffered an enormous loss. Had Jane Goodall not
insisted on naming the chimpanzees she studied at Gombe stream in Tanza-
nia, there would have been a delay in our coming to recognize that individu-
als had distinct personalities. Goodall also was the first researcher to observe
chimpanzees use blades of grass as tools to extract a termite meal from a
hole, but many other researchers did not believe her until she showed them a
video of the activity. Had I given up the study of social play, as some of my
colleagues suggested I do when I was a graduate student, I would never have
discovered over the next twenty-five years the important connections between
social play and the evolution of fairness, trust, and morality. Years of detailed
video analysis (which drove some students crazy), discussions with colleagues
from different disciplines, and the belief that I was onto something big kept
me going. Imagine if Charles Darwin had given in to his critics when he wrote
about his theory of natural selection!

One important lesson that I emphasize in my classes is: does not does not
mean cannot. Just because an animal does not do a particular task does not
mean that he or she cannot do it. A wolf might choose not to chase an elk,
but this does not mean he cannot do this. A robin might not learn to discrim-
inate friend from foe, but this does not mean she cannot do this. We need to
discover why this is so, why individuals often make the choices that they do—
and among these choices is the choice not to do anything. Not to do some-
thing is to do something. Not to decide is to decide.

As Donna Haraway notes in her book The Companion Species Manifesto:
“To do biology with any kind of fidelity, the practitioner must tell a story, must
get the facts, and must have the heart to stay hungry for the truth and to
abandon a favorite story, a favorite fact, shown to be somehow off the mark.
The practitioner must also have the heart to stay with a story through thick
and thin, to inherit its discordant resonances, to live its contradictions, when
that story gets at a truth about life that matters.” I could not agree more with
her sentiments.

It is important to note that there is ample evidence that compassion begets
compassion and that cruelty begets cruelty. There is a close relationship
between cruelty to animals and cruelty to humans. Developing an understand-
ing of and a deep appreciation for animals is one way to begin the journey of
making this a more compassionate world. In addition, one practical advan-
tage of appreciating animals is that changes of heart might lead to less resist-
ance to preserving critical habitat for many endangered animals whose exis-
tence on this earth is seriously imperiled. Habitat loss is considered by most
conservation biologists to be the biggest threat to animal and plant biodiver-
sity. Caring might indeed spill over into sharing.
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A BRIEF ROAD MAP FOR ANIMAL PASSIONS AND
BEASTLY VIRTUES

Animal Passions and Beastly Virtues is meant to appeal both to academic and
nonacademic (“popular”) audiences. As in my other books, I try hard not to
compromise solid science to make the major messages accessible to a wide vari-
ety of readers. Animal Passions and Beastly Virtues is also a strongly interdis-
ciplinary volume that will be attractive to biologists, psychologists, anthropol-
ogists, sociologists, philosophers, theologians, lawyers, and the general public.
I regularly interact not only with other scientists but also with philosophers,
theologians, and religious leaders who are interested in animal behavior,
usually focusing on animal cognition, intelligence, emotions, and morality
(cooperation, fairness, trust, and forgiveness). Furthermore, while many of the
papers present my views, there are also a number of broad review essays that
cover a topic from a wide variety of perspectives.

This book is not an exercise in what some might call “recreational ethol-
ogy” but a blend of hard (data-driven, statistics-laden, experimental) and soft
(anecdotal, descriptive, nonexperimental) science, and it shows that what some
people call soft science is necessary for learning more about nonhuman ani-
mal beings (“animals”). In some essays originally written for professional
journals, I have retained the short results sections because some readers will
want to see the numbers. But others can easily skip over these and go right to
the discussion sections to learn about the major findings for a given study. The
introductions to each part of the book summarize the essays that are included
in that part, trace the history of the ideas that are presented, and expand on
those ideas as necessary to round out the section.

In a variety of ways, Animal Passions and Beastly Virtues builds a big-
picture view of animals, culture, and society. A brief look at the terrain shows
that there are general discussions of such topics as consciousness, self, emo-
tions, and empathy, and a discussion of the social behavior of domestic dogs,
coyotes, and wolves. I also consider the nitty-gritty details of social play behav-
ior—what animals do when they play—that after decades of studying play has
resulted in my theory of wild justice. I also discuss some aspects of human-
animal relationships (the “human dimension”) and the ethics of human-
animal interactions. Working closely with a number of colleagues in animal
behavior, philosophy, and theology has provided me with a broad perspective
that makes me think outside the box, but some of these ideas have taken hold
only after years of discussion and debate.

Although each section has a unified perspective, some papers are time
bound, so there are some inconsistencies in tone, style, and substance. I have
not tried to align all my thoughts with my current views, nor have I attempted
to resolve all inconsistencies. Ignorance and narrow-mindedness early in my
career might show in some places (and may still linger). I made some small
changes to some of the papers to correct mistakes and to update references.

Animal Passions and Beastly Virtues is thus also an exposé of how science
is done. Science is neither value free nor perfect, and it is our imperfection that



20 INTRODUCTION

drives us to continue to learn about the world in which we live. I believe that
the identification of the emergent broad patterns and the dynamic from which
they arose from more narrow research will be useful to many colleagues and
nonresearchers as examples of the utility of a long-term research career in
which challenging ideas originated and were then developed more fully, inte-
grated with others, or discarded or dismissed in frustration, only to arise again
later on.

In the opening and closing essays that frame the book, I introduce a wide
variety of ideas that have been central to my research, many of which have
been marinating in my mind and heart for more than three decades. The
threads of thinking and feeling that permeated my research were not always
obvious, but compiling Animal Passions and Beastly Virtues helped me greatly
to elucidate much of what was happening in my head and heart over the past
thirty years. In many ways, much of my work was always leading, sometimes
directly and sometimes obliquely, to my interests in ethics—how we treat other
animals, how they treat one another, that is, wild justice—and the asymmet-
ric nature of human-animal interactions in which arrogant anthropocentrism
almost always trumps the animal’s view and place in the world.

In Part I, “Emotions, Cognition, and Animal Selves,” I consider various
aspects of animal cognition and the field of cognitive ethology. I also present
material that centers on anthropomorphism, animal emotions, self-awareness,
and empathy, hot topics for researchers and nonresearchers alike. In Part 11,
“The Social Behavior of Dogs and Coyotes,” I present essays on various
aspects of the behavior of dogs and coyotes—including social organization
and behavioral ecology, social communication, and the behavioral biology of
feral dogs—that highlight the importance of comparative research in behav-
ior and behavioral ecology.

In Part III, “Social Play, Social Development, and Social Communica-
tion,” I consider the evolution of social cooperation, fairness, forgiveness, and
morality in the context of what animals do when they play and interact with
others early in life. The notion of wild justice is introduced to refer to the evo-
lution of social rules of engagement and fairness and forgiveness. I then move
on in Part IV, “Human Dimensions,” to consider some human (anthropogenic)
influences on the lives of other animals.

The material in Part V, “Ethics, Compassion, Conservation, and Activism,”
deals with the ways in which humans use animals for their own ends and
intrude into and redecorate nature. In this section I also raise issues about sci-
ence, social responsibility, and activism that requires leaving the ivory tower.
I believe that it is important for academics to speak their hearts and minds
when they are so moved, because the fate of many animals rests more with
human attitudes about them and less with how much we know about their
social behavior and other habits.

My concluding essay synthesizes my present thoughts and feelings and
where I'd like to journey in the future. It draws together themes with which
Animal Passions and Beastly Virtues is concerned—animal cognition, animal
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emotions, social play and the evolution of morality and wild justice, cooper-
ation, forgiveness, and general human intrusions into nature. I wrote the orig-
inal draft for a meeting that was convened by His Holiness the Dalai Lama
(in Graz, Austria) and dealt with the wisdom of nature, for his Kalachakra
for World Peace 2002.

Many of my colleagues and I know well just how difficult, tedious, frus-
trating, and challenging it can be to answer the simple question, “What is it
like to be a dog or a cat or a chimpanzee or a robin or an ant?” It is the chal-
lenge of peeling away the layers of complexity and the mysteries that await
us that keeps us going. And so it will for you.

Most of the essays in Animal Passions and Beastly Virtues raise more ques-
tions than they answer. In my view, this is a good thing, for there can never
be enough interest in animal behavior, and this interest will be sparked by pay-
ing attention not only to how much we know but also to how much we don’t.
So, what is it like to be a dog or a bat or a praying mantis or an octopus? While
neither I nor anyone else can tell you with 100 percent accuracy, I hope you’ll
get a good feel for the field of animal behavior and just how fascinating and
mysterious the minds and lives of other animals are. Please read on.
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EMOTIONS, COGNITION,
AND ANIMAL SELVES:
“Wow! THAT’S ME!”

ONE OF THE HOTTEST FIELDS in the study of animal behavior is the
study of animal minds—what they are like and what is in them. Researchers
in many disciplines are asking questions such as “What is it like to be a spe-
cific animal?” “What does it feel like to be that animal?” and “What do ani-
mals know about themselves, other individuals, and their environment?”

In this part of the book, “Emotions, Cognition, and Animal Selves,” I first
consider emotions because there is wide interest in what animals feel and how
they express their feelings. To understand why countless people form very
close bonds with animals or why we are concerned with how animals are
treated, what they feel is more important than what they know.

The four essays in this section reflect my longtime interest in animal minds,
providing a comprehensive and interdisciplinary overview of the important
issues in the science of cognitive ethology. Cognitive ethology is the compar-
ative, evolutionary, and ecological study of animal minds, including thought
processes, beliefs, rationality, information processing, and consciousness. The
essays build on one another thematically, although they are not presented in
chronological order. I also present material that centers on the use of what I
call the two a words, namely anthropomorphism (basically, the attribution of
human characteristics to nonhuman animals) and anecdotes, to inform expla-
nations about the content of animal minds, animal emotions, self-awareness,
and empathy. These are all hot topics for researchers and nonresearchers alike.

Parts of this essay are excerpted from Bekoff, M. 1994. “Cognitive Ethology and the Treatment of
Non-Human Animals: How Matters of Mind Inform Matters of Welfare. Animal Welfare 3: 75-96;
Bekoff, M., and C. Allen. 1997. “Cognitive Ethology: Slayers, Skeptics, and Proponents.” In R. W.
Mitchell, N. Thompson, and L. Miles (eds.), Anthropomorphism, Anecdote, and Animals: The Emperor’s
New Clothes? SUNY Press, Albany, New York. pp. 313-334; and Bekoff, M. 2000. Strolling with Our
Kin: Speaking for and Respecting Voiceless Animals. Lantern Books, New York.
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When I reread the essays in this section, I realized that most of the ideas,
if not all, were present in my mind and heart for decades and began to appear
in some of my essays in the mid-1970s when I seriously began to ponder the
ways in which dogs, coyotes, and foxes communicated their intentions and
desires to engage in social play (see Part I1T). However, I had not yet collab-
orated with the philosophers Dale Jamieson and Colin Allen, so my thinking
was not especially focused or rigorous in some areas. When I met Dale, I was
ready for some broad and deep interdisciplinary thinking about animal cog-
nition, animal emotions, and philosophy of mind, and how matters of mind
might inform matters of well-being. Dale and I used to get so excited about
our joint ventures that we actually outlined the two volumes of our Interpre-
tation and Explanation in the Study of Animal Behavior as we stood eating
lunch in a parking lot. Much of our work also was done drinking margaritas
and taking long hikes with our dogs Grete and Jethro, who seemed bored by
our musings but to whom we nonetheless dedicated these books.

What is so very interesting and significant to me is to reflect upon how my
own and others’ ideas have changed over the years with (1) the accumulation
of comparative data for diverse organisms to whom many of my colleagues were
loathe to attribute any sort of mind at all, (2) the widespread acceptance of the
inevitability of being anthropomorphic, and (3) the infusion of theory with
philosophical discourse, common sense, and folk psychological explanations.

THE A WORDS: ANECDOTES AND ANTHROPOMORPHISM

Neither of the a words is discussed explicitly later on, so I want to consider
briefly why anecdotes and anthropomorphism have frequently been used to
bash the field of cognitive ethology. There are many different ways of describ-
ing what animals do. How one chooses to summarize what they see, hear, or
smell depends on the questions in which one is interested. There is not just
one correct way to describe or to explain what animals do or feel.

Anecdotes, or stories, always find their way into people’s views of animals.
Some of my colleagues dislike or ignore anecdotes because they are “merely
stories” with little or no substance; they are not hard data. However, although
much of our theorizing about the evolution of behavior rests on better or
worse stories, few people find this reliance on anecdotes objectionable,
perhaps because there is the widely accepted central unifying theory of
natural selection.

Anecdotes are central to the study of behavior, as they are to much of sci-
ence. As we accumulate more and more stories about behavior, we develop a
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solid database that can be used to stimulate further empirical research and,
yes, additional stories. The plural of anecdote is data. Stephen J. Gould, in his
foreword to The Smile of a Dolphin, stressed the importance of case studies
in science. Anecdotes, similar to anthropomorphism, can be used to make for
better science, if we carefully assess how we are using them.

BIOCENTRIC ANTHROPOMORPHISM: HUMANIZING
ANIMALS WITH CARE

In 1908, Professor Margaret Washburn wrote: “We are obliged to acknowl-
edge that all psychic interpretation of animal behavior must be on the analogy
of human experience.... Whether we will or no, we must be anthropomorphic
in the notions we form of what takes place in the mind of an animal.”

Two years earlier, the naturalist William J. Long wrote in his wonderful
book Brier-Patch Philosophy by “Peter Rabbit”: “It is possible therefore, that
your simple man who lives close to nature and speaks in enduring human
terms, is nearer to the truth of animal life than is your psychologist, who lives
in a library and to-day speaks a language that is to-morrow forgotten.”

Unfortunately, many researchers have ignored what is so very obvious—
we are humans and we have, by necessity, a human view of the world. The
way we describe and explain the behavior of other animals is limited by the
language we use to talk about things in general. By engaging in anthropomor-
phism, we make other animals’ worlds accessible to ourselves and to other
human beings. By being anthropomorphic, we can more readily understand
and explain the emotions or feelings of other animals. But this is not to say
that other animals are happy or sad in the same ways in which humans (or
even other members of the same species) are happy or sad. Of course, I can-
not be absolutely certain that Jethro is happy, sad, angry, upset, or in love,
but these words serve to explain what he might be feeling. Referring merely
to the firing of different neurons or to the activity of different muscles in the
absence of behavioral information and context is insufficiently informative.

Some people argue that anthropomorphism is needless and wrong. The
behaviorist psychologist Clive Wynne believes that anthropomorphic expla-
nations are extremely imprecise, but this is really an empirical matter. Nowhere
does he cash this out in a scientific way. His view is typical of those who priv-
ilege reductionistic stimulus-response explanations over explanations that
appeal to such notions as consciousness, intentions, and beliefs, that is, the
view that we are right and others are wrong. Many who favor mechanistic
explanations have not spent much time watching free-ranging animals. Surely,
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given the complexity and flexibility of behavior, no explanatory scheme will
be correct all the time. But more important, Wynne and others ignore the fact
that the utility and accuracy of various sorts of explanations have not been
assessed empirically. So we really don’t know if his flavor of explanation is
better for understanding and predicting behavior than the flavors of those he
eschews. Until the data are in, we all must be careful in claiming that one
sort of explanation is always better than others. It’s poor scholarship to take
a univocal approach in the absence of supportive data.

To make the use of anthropomorphism and anecdote more acceptable to
critics, Gordon Burghardt suggested the notion of “critical anthropomor-
phism,” in which various sources of information are used to generate ideas
that may be useful in future research. These sources include natural history,
individuals’ perceptions, intuitions, feelings, careful descriptions of behavior,
identifying with the animal, optimization models, and previous studies.

To help overcome resistance to our tendency to be anthropomorphic, I fol-
lowed Burghardt’s lead and offered the notion of “biocentric anthropomor-
phism” to stress the point that we can indeed offer reliable explanations of
pain, suffering, and behavior without losing our perspective of who animals
are in their own world. I also argued that being anthropomorphic is unavoid-
able because we have to use human languages and experiences to meaning-
fully describe and explain animal behavior and animal feelings. Describing ani-
mal behavior and emotions by referring to the firing of neurons or movement
of muscles leaves out context (social and nonsocial), which is essential for us
to be able to figure out why animals are doing what they are doing and what
they are likely feeling. It seems to me that using various behavior patterns
(crouching, hiding, limping, cowering, trembling, running away or avoiding
certain situations, closed eyes, gait, posture, urinating, defecating, exuding
glandular secretions, changes in respiration, and heart rate, to name a few)
along with changes in physiological measures warrants the conclusion, for
instance, that many animals do suffer and experience pain in numerous
situations to which they are exposed by humans.

Some scientists are freely anthropomorphic outside their laboratories.
Bernard Rollin points out that some researchers feel very comfortable attribut-
ing human emotions to the companion animals with whom they share their
homes, for example. They tell stories of how happy Fido (a dog) is when they
arrive at home, how sad Fido looks when they leave him at home or take away
a chew bone, how Fido misses his buddies, or how smart Fido is for figuring
out how to open a locked door or get around an obstacle. Yet when the same
scientists enter their laboratories, dogs (and other animals) become objects,
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and talking about their emotional lives or how intelligent they are is taboo.
One answer to the question of why dogs (and other animals) are viewed dif-
ferently at work and at home is that at work, dogs are subjected to a wide vari-
ety of treatments that would be difficult to administer to one’s companion.

I also wonder how some people fail to realize that the food they’re savor-
ing, the clothing they’re wearing, or the circus act they’re enjoying involves
sentient beings who have suffered enormously for the person’s pleasure. Why
are these sorts of extrapolations so difficult to make? I suppose it’s because
it’s very difficult to admit that they’re part of the picture of animal abuse, and
the picture isn’t a pretty one. I frequently hear, “Oh, I didn’t know that!” from
people who surely know better. Distancing is also a factor, because animal
abuse is hidden from most people’s daily life, and few people who consume
or otherwise use animals abuse them firsthand. Frans de Waal, in his book
The Ape and the Sushi Master, introduces the notion of “anthropodenial,” a
practice in which a dualism, or distinct separation between humans and other
animals, is suggested. Differences, rather than similarities or evolutionary
continuity, are stressed. (Recall Charles Darwin’s notion of evolutionary
continuity.)

Using anthropomorphic language does not force us to discount the animal’s
point of view. Anthropomorphism allows other animals’ behavior and
emotions to be accessible to us. I believe that we can be biocentrically anthro-
pomorphic and do rigorous science. Anthropomorphism can help make acces-
sible to us the behavior and thoughts and feelings of the animals with whom
we are sharing a particular experience.

THE STUDY OF ANIMAL EMOTIONS: LEARNING ABOUT,
APPRECIATING, AND RESPECTING BEASTLY PASSIONS

The first essay in this section, “Beastly Passions,” which appeals to the pop-
ular taste, considers the nature of animal emotions, a topic of a number of
my writings and their secondary sources. This area of research makes some
of my colleagues bristle, whereas most nonresearchers readily accept the idea
that many animals experience numerous and deep emotions; these people are
willing to use common sense, frequently and unknowingly invoking arguments
about evolutionary continuity to inform their views and arguments about the
nature of animal emotions. Even renowned scientists let their hair down.
Frans de Waal was quoted in the New York Times as saying: “Sometimes I
read about someone saying with great authority that animals have no inten-
tions and no feelings, and I wonder, ‘Doesn’t this guy have a dog?””
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Stephen Jay Gould notes that there is a lovers’ quarrel about the topic of
animal emotions. Most people who know animals, including many researchers,
believe (some would say they “know”) that many animals have deep emotional
lives, but it is very difficult to prove the existence of these lives with certainty.
It is also very difficult to state categorically that no other animals enjoy them-
selves when playing, are happy when reuniting, or become sad over the loss
of a close friend. Consider wolves when they reunite, their tails wagging loosely
to-and-fro and individuals whining and jumping about. Consider also ele-
phants reuniting in a greeting celebration, flapping their ears and spinning
about and emitting a vocalization known as a “greeting rumble.” Likewise,
think about what animals are feeling when they remove themselves from their
social group, sulk at the death of a friend, stop eating, and die.

There is now mounting evidence that joy, love, grief, jealousy, and embar-
rassment, for example, are all experienced by individuals of many species. In
The Smile of a Dolphin, many well-respected researchers who have spent their
lives studying and living with a wide variety of animals share their stories and
empirical data about the emotional lives of the animals they know best.
Their stories also show that scientists themselves have strong emotional feel-
ings about the animals they study, despite the warnings of some of their
colleagues that they should not get attached to their “research subjects,” for
this connection will taint their science.

In my view, times are changing, and more and more researchers are accept-
ing that many animals do experience emotions—they are not merely acting
“as if” they experience feelings. Glib discussions that recall the good old days
of behaviorism, in which brains were considered to be black boxes into which
we dare not trespass in explanations of behavior, are no longer accepted carte
blanche. We can now freely and safely begin our studies by assuming that at
least some animals experience a variety of emotions and then conduct research
to see if our hypotheses are supported, rather than begin by assuming that
they do not experience emotions and then have to “prove” that they do. The
burden has shifted to the skeptics.

There is ample evidence that for many animals, especially vertebrates, the
real question of interest is not whether they have emotional lives but rather
why different emotions have evolved, that is, What are they good for? There
is little doubt emotions have a long evolutionary history, as do other behav-
ioral traits. This is not to say that animal emotions are identical to ours, for
even among humans, expressions of joy, for example, feel differently to dif-
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ferent people, and humans also display fear, bereavement and grief, and anger
in a wide variety of ways.

Some skeptics continue to argue that we do not have the tools to study
other minds, including those of other humans, because they are private and
totally inaccessible. However, we do have the tools to study rigorously ani-
mal emotions. Many of the methods used in other areas of behavioral
research can be used to study animal emotions. Noninvasive techniques to
detect neural activity as measured by firing rates and cell metabolism have
proved useful in studies of human cognitive processes and include the meas-
urement of evoked response potentials (ERPs) and the use of positron emis-
sion tomography (PET scans) or functional magnetic resonance imaging
(fMRI). These techniques can be coupled with others, such as transcranial
magnetic stimulation (TMS), that create minidisruptions of neural activities
in specific brain regions. The softening and reduction of skepticism is due in
great part to new and increasing evidence about the similarities among our
brains and those of other animals, and many arguments invoke Darwin’s
notion of evolutionary continuity.

In “Beastly Passions,” I briefly discuss primary and secondary emotions.
Let me parse the differences between them a bit more. Primary emotions, con-
sidered to be basic inborn emotions, include generalized rapid, reflex-like
(“automatic” or hardwired) fear and fight-or-flight responses to stimuli
that represent danger. Primary emotions are wired into the evolutionarily
old limbic system, especially the amygdala, the “emotional” part of the
brain, named by the neurobiologist Paul MacLean in 1952. Animals can
perform a primary fear response such as avoiding an object, but they do
not have to recognize the object that generates this reaction. Loud raucous
sounds, certain odors, and objects flying overhead often lead to an inborn
avoidance reaction to all such stimuli that indicate “danger.” Natural selec-
tion has resulted in innate reactions that are crucial to individual survival.
There is little or no room for error when an individual is confronted with
a dangerous stimulus.

Secondary emotions—joy, anger, jealousy, resentment, grief, embarrass-
ment, and love—are those that are experienced or felt, those that are evalu-
ated and reflected on. They involve higher brain centers in the cerebral cortex.
Thought and reflection allow flexibility of response in changing situations
after the individual evaluates which of a variety of actions would be the most
appropriate in the specific context. Although most emotional responses appear
to be generated unconsciously, consciousness allows an individual to make
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connections between feelings and action and allows variability and flexibility
in behavior.

WHERE TO FROM HERE? NATURALIZING THE STUDY OF
ANIMAL EMOTIONS

Field research on animal emotions is of primary importance, for emotions
have evolved in specific contexts. Naturalizing the study of animal emotions
will provide more reliable data than information collected in unnatural circum-
stances (although animals raised in extremely impoverished social environ-
ments display deep grief), because emotions have evolved just as have other
behavioral patterns and organ systems, including stomachs, hearts, kidneys, and
brains. Evolution is as private as the minds of other individuals. While we can
make better or worse guesses about why a particular behavior pattern evolved,
we cannot really know for sure that our reconstruction is the correct answer.

Probably the best way to learn about the emotional lives of animals is to
conduct comparative and evolutionary ethological, neurobiological, and
endocrinological research, and to resist claims that anthropomorphism has no
place in these efforts. To claim that we cannot understand elephants, dolphins,
or other animals unless we are one of them leaves us nowhere. It is important
to try to learn how animals live in their own worlds, to understand their own
perspectives. Animals evolved in specific and unique situations, and it dis-
counts their lives if we try to understand them only from our own perspec-
tive. Certainly, gathering reliable information on animal emotions is difficult,
but it is not impossible.

LEAVING THE TOWER FOR THE FIELD

It is important that researchers in various fields—ethology, neurobiology,
endocrinology, psychology, and philosophy—coordinate their efforts to learn
about animal emotions. No single discipline will be able to answer a// the
important questions that still need to be dealt with. Laboratory-bound
scientists, field researchers, and philosophers must share data and ideas.
Future research must also focus on a broad array of species, and not only
on those animals with whom we are familiar (for example, companion ani-
mals) or those with whom we are closely related (nonhuman primates),
animals to whom many of us freely attribute secondary emotions and a wide
variety of moods. Species differences in how emotions are expressed and what
they feel like also need to be taken into account. Even if joy and grief in dogs
are not the same as joy and grief in chimpanzees, elephants, or humans, this
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does not mean that there is no such thing as dog joy, dog grief, chimpanzee
joy, or elephant grief. Even wild animals—for example, wolves—and their
domesticated relatives, dogs, may differ in the nature of their emotional lives.

By remaining open to the idea that many animals have rich emotional lives,
even if we are wrong in some cases, little truly is lost. By closing the door on
the possibility that many animals have rich emotional lives, even if they are
very different from our own or from those of animals with whom we are most
familiar, we will lose great opportunities to learn about their lives.

There are many worlds beyond human experience. There are no substitutes
for listening to and having direct experiences with other animals. We truly can
ask such questions as, Do animals love one another? Do they mourn the loss
of friends and loved ones? Do they resent others? Can they be embarrassed?
Certainly our own lives will be richer for the effort, and the lives of other ani-
mals more understood, appreciated, and respected.

THE SCIENCE OF COGNITIVE ETHOLOGY

The second essay in this section, “Cognitive Ethology,” is a general and crit-
ical review of cognitive ethology. Topics that are discussed include the natu-
ralizing of animal minds, the importance of Charles Darwin’s and Donald
Griffin’s work in the development and rekindling of scientific interest in cog-
nitive ethology, methods of study, criticisms of the field, and possible future
directions—what areas of research would be the most fruitful for us to learn
more about the nature of animal minds and what is in them. The third essay,
“On Aims and Methods of Cognitive Ethology,” written with Dale Jamieson,
builds on the important work of Nobel laureate Niko Tinbergen, who pub-
lished a classic essay in 1963 titled “On Aims and Methods of Ethology” in
which he laid out an agenda for ethological investigations. In his paper,
Tinbergen defined ethology as “the biological study of behavior” and viewed
ethology as an integrated science. He identified four major areas on which
ethological research should concentrate—evolution, adaptation (survival
value), causation, and ontogeny (development).

Cognitive ethologists want to know how brains and mental abilities
evolved—how they contribute to survival-—and what selective forces resulted
in the wide variety of brains and mental abilities that are observed in various
animal species. In essence, cognitive ethologists want to know what it is like
to be another animal. Asking what it is like to be other animals requires us to



32 PArT 1

try to think like they do, to enter their worlds. And by engaging in these activ-
ities, we can learn much about animal consciousness and animal emotions.

Ethologists, psychologists, anthropologists, and philosophers have
weighed in with numerous influential opinions about the nature of animal
minds. The significance of an evolutionary biology of mind—the attribu-
tion of consciousness and intelligence to other animals—is paramount for
informed discussions about animal well-being and animal rights. In another
essay, “Reflective Ethology, Applied Philosophy, and the Moral Status of
Animals,” published in 1991, Dale Jamieson and I developed the notion of
“reflective ethology,” in which we stress that researchers must be “guided by
the injunction to use our own evolutionary position carefully.”

SELF-COGNIZANCE: SOME REFLECTIONS ON
ANIMAL SELVES

I often wonder if Jethro, my late canine companion, knew who he was. Peo-
ple who know me are not surprised when I ask such questions. I also pon-
der whether chimpanzees, cats, elephants, dolphins, magpies, mice, salmon,
or ants or bees have a sense of self. What do these animals make of them-
selves when they look in a mirror, see their reflection in water, hear their own
or another’s bark or howl, or smell themselves and others? Is it possible that
exclaiming, “Wow! That’s me!” is a uniquely human experience? Some peo-
ple do not want to acknowledge the possibility of animal self-awareness
because then borders between humans and other animals become blurred,
and their own narrow, hierarchical anthropocentric view of the world is top-
pled. Are we really that unique? Recall Darwin’s ideas about evolutionary
continuity—that differences in behavior among various species are differences
in degree rather than in kind. Self-cognizance in animals is also a practical
matter; what animals might know about themselves is crucial to studies of
animal pain and suffering.

Many researchers are eager to discover what animals might know about
themselves. Some argue that high levels or degrees of “self-cognizance” have
evolved in a wide variety of animals, whereas others believe that only great
apes have rich notions of self (knowing who they are or having a theory of
mind, which means being able to infer the states of minds of others). Still oth-
ers argue that it is methodologically too difficult to address this question
because animal (like human) minds are subjective and private. Some in this
latter category do not attribute any sense of self to animals other than humans
and question whether animals are conscious of anything at all.
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Do ANIMALS KNow WHO THEY ARE?

I generally assume that many animals are conscious and have some sense of
self. T take an evolutionary approach to the subject and ask why (not if) con-
sciousness and a sense of self evolved in certain animals—that is, what are
they good for? To answer such questions, we need to recognize that there are
degrees of self and that we need to take into account individuals’ social needs
and sensory worlds.

In Minding Animals, 1 argue that a sense of bodyness is necessary and suf-
ficient for most animals to engage in social activities that are needed in the
social environments in which they live. Many animals know such facts as
“This is my tail,” “This is my territory,” “This is my piece of elk,” “This is
my mate,” and “This is my urine.” All Jethro had to know to get along in
his dog world was that his was not another’s body and some facts about what
was his and what wasn’t. He, his wild relatives such as wolves, coyotes, jack-
als, and foxes, and many other animals have a sense of possession or a sense
of mineness or bodyness. Their sense of mineness or bodyness is their sense
of self. Jethro could communicate a wide variety of messages, socially inter-
act in numerous and varied contexts, and enjoy life as a dog. He showed
social self-awareness in that he was aware of the various and different social
relationships in which he engaged. He could play, engage in cooperative and
deceptive activities, and reciprocate favors.

I also argue in Minding Animals (along with colleagues) that studies that
rely on vision alone, such as those that use mirrors to track the response of
animals to their mirror image to see if they make self-directed movements, are
insufficient for studying self-cognizance in a multitude of animals who depend
more on olfaction and audition in their daily lives. I also conclude that many
animals have a sense of mineness or bodyness but not a sense of “I-ness” (an
“I-self”). In order to study animal selves, comparative ethological studies are
very useful.

This section’s fourth essay, “Reflections on Animal Selves,” written with
Paul Sherman, argues that there are degrees of self-cognizance, presenting a
new scale of animal selves and self-cognizance as an umbrella term to cover
a continuum ranging from self-referencing to self-consciousness. Perhaps some
animals do have a sense of “I-ness,” one not accessible through methods that
do not tap into the neural underpinnings of selfhood. We actually know very
little about the distribution of self-cognizance in different groups of animals.
Darwin’s ideas about evolutionary continuity, along with empirical data and
common sense, caution against the unyielding claim that humans and perhaps
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other great apes and cetaceans are the only species in which some sense of self
has evolved.

In no way do Sherman and I believe that we have the final answers. Our
paper is meant to stimulate researchers and others to revisit our fundamental
assumptions, as well as to foster interdisciplinary discussion.

WHY CARE ABOUT ANIMAL SELF-COGNIZANCE?

As I mentioned earlier, the answers to challenging questions about self-cog-
nizance have wide-ranging consequences, because they are often used by
researchers and lawyers as litmus tests for defending the sorts of treatments
to which animals can be ethically subjected. However, it is not clear that self-
awareness or other cognitive capacities should be used for such decisions.
Some argue that a sense of “I-ness” is morally relevant and necessary for
experiencing pain. However, even if an animal does not know who she is, she
might feel that “something painful is happening to this body.” Even if the
experience of pain is not the same across species, individuals of different
species might suffer their own type of pain. Self-awareness is not a reliable
test for assessing well-being. Jeremy Bentham, a utilitarian philosopher,
famously considered animal suffering in these terms: “The question is not, Can
they reason? nor Can they talk? but, Can they suffer?”

So, do any animals ever exclaim, “Wow! That’s me!”? We really do not
know, especially for wild animals. It is time to get out of the armchair and
into the field. Speculation does not substitute for the careful study of behav-
ior. The stakes are high. Answers to questions about self-cognizance often
inform where humans place themselves in the evolutionary scheme of things
and influence how animals are treated. More and careful studies are needed.



1 Beastly Passions

IT STARTED WITH A TOUCH. Soon Butch and Aphro were slowly caress-
ing. Then they rolled together and embraced, locking flippers, before rolling
back again. For perhaps three minutes, the two southern right whales lay side-
by-side, ejecting water through their blow holes. The cetaceans then swam off,
touching, surfacing and diving in unison. As he watched, Bernd Wiirsig
of Texas A&M University became convinced that Butch and Aphro were
developing a powerful mutual bond. Could this be leviathan love?

That’s a controversial question. Biologists disagree about the nature of emo-
tions in nonhuman animals, and especially whether they consciously experience
their emotions. Many would not dare to say that a whale can fall in love, but
those like Wiirsig, who do not dismiss this idea out of hand, can trace their
thinking back at least as far as Charles Darwin. In The Expression of the Emo-
tions in Man and Animals, he argued that there is continuity between the emo-
tional lives of humans and other animals. Elsewhere, Darwin wrote: “The lower
animals, like man, manifestly feel pleasure and pain, happiness and misery.”

Despite Darwin’s interest in the subject, we still don’t know much about
which animals have emotional lives and which do not. Perhaps this failure to
make much headway can be put down to researchers’ fear of being labelled
“non-scientific” or too anthropomorphic. But the tide is turning. Nowadays
it is permissible to ask such questions as: do animals love one another, do they
mourn the loss of friends, and do they feel embarrassment? Current research
in animal behaviour and neurobiology is providing compelling evidence that
at least some vertebrates feel a full range of emotions from fear and disgust
to joy, jealousy, anger and compassion.

Emotions are difficult to pin down. I know they are real because I experi-
ence my own every day, but I have no way of knowing exactly how you feel.
You might try to describe your emotions using words, but even if you dont,
I can deduce something about your emotional state from your body language
and behaviour. It is the same with animals—strong clues about what they are
feeling can be gleaned from changes in muscle tone, posture, gait, facial expres-
sion, pupil size, gaze, vocalisations and odours. You don’t have to be an expert
to read the signs. People with little experience of observing animals usually
agree about what they are seeing. And the subsequent behaviour of animals
often suggests they are correct.

Behaviour speaks volumes about animal emotions because emotions are
psychological phenomena that help an individual to manage and control its
actions. Investigating what is going on in the brain, however, is more tricky.
From a neurological perspective, it is useful to divide emotions into two

Reprinted from Bekoff, M. 2000. Beastly Passions. New Scientist 166, 32-35, by permission of New
Scientist.
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types. The most basic, or primary emotions, are innate—they do not require
conscious thought or feeling. These emotions are likely to be widespread in
the animal kingdom, because they tend to increase an individual’s chances
of survival. More contentious is the idea that animals also have secondary
emotions—the ones that require more sophisticated mental processing.
The most obvious example of a primary emotion is the fight-or-flight
response, which allows animals to react quickly to danger signs, often with
noindication that they feel fear. For instance, a young goose that has never been
exposed to predators will run and take cover when it sees a hawk-like silhou-
ette overhead, but will not respond to the outline of a goose. Natural selec-
tion favours those individuals who react in this way—and the faster the bet-
ter. A hawk can swoop down rapidly and pluck a gosling while it is still thinking
about what to do, so one that avoids the predator by instinct alone has a
greater chance of surviving than one that takes time to decide on a response.

SMELL OF FEAR

Sounds and smells can also trigger primary emotions, including innate fear.
Domestic dogs are among the many animals that have hard-wired responses
to some odours. My companion dog, Jethro, is normally comfortable visiting
the vet, but he will show signs of fear if he goes into an examination room
where the previous canine client was afraid. It is an instinctive response to a
pungent odour released by the anal glands of the frightened dog. Similarly,
lab rats that have never encountered cats or other predators show innate freez-
ing responses to the smell of these animals. Even pieces of cat hair seem to
cause anxiety—the rats play and eat less, and are more wary than usual.

Neurobiologists have tracked primary emotions down to an evolutionar-
ily ancient part of the brain called the limbic system, and in particular to a
small almond-shaped structure known as the amygdala. This so-called “emo-
tional” brain, which is thought to have evolved to allow sophisticated analy-
sis of smells, is found in fish, amphibians, reptiles, birds and mammals. The
amygdala receives raw sensory information from the thalamus—a neural relay
station—and is connected by a bundle of nerves to the brainstem, which
allows it to prime the body for fast action.

Speed is essential in a survival situation, but the downside of primary emo-
tions is their inflexibility. That’s where secondary emotions have the edge.
They involve higher brain centres in the cerebral cortex, allowing an individ-
ual to reflect and weigh up the relative benefits of different actions in specific
circumstances. We don’t know which animals other than humans are capable
of conscious reflection about their emotions. But the brain structures and
biochemistry that are associated with so-called “felt emotions™” in our own
species are found in others. This has led some researchers to become convinced
that secondary emotions are unlikely to be unique to humans.

If we accept that we are not alone in experiencing emotions, where can
we draw the line? New findings suggest that reptiles may have been the first
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animals to experience their emotions. Last year Michel Cabanac from
Laval University in Canada showed that iguanas try to maximise sensory
pleasure—they prefer to stay warm rather than venture out into the cold to
get food. And when basking in a warm environment, they experience physi-
ological changes associated with pleasure in humans and other vertebrates,
such as “emotional fever”—a boost in body temperature—and a raised heart
rate. Amphibians and fish do not exhibit these behavioural and physiologi-
cal responses. Cabanac suggests that the first mental event to emerge into
consciousness was the ability of an individual to experience the sensations of
pleasure or displeasure. His research suggests that reptiles experience basic
emotional states, and proposes that such emotions evolved somewhere
between amphibians and early reptiles.

Many vertebrates seem to be motivated by pleasure and nowhere is this
more apparent than in their play. There’s no doubt that animals at play appear
to be having fun. Young dolphins often dart about in the water and also seem
to enjoy slowly drifting in the current. Buffaloes have been known to go ice-
skating, excitedly bellowing “gwaaa!” as they slide across the frozen ground.
I once observed a young elk in Rocky Mountain National Park, Colorado,
running across a snow field, jumping and twisting its body while in the air,
stopping, catching its breath, and doing it again and again. There was plenty
of grassy terrain around but the elk chose the snow field.

It certainly looks as though these animals are enjoying themselves, and
there are some neurobiological findings that support the inferences. Studies
of the chemistry of play indicate that it is fun. Jaak Panksepp from Bowling
Green State University, Ohio, has found evidence that rats produce opiates
during play. They also have increased dopamine activity in their brains when
anticipating play, according to findings made by Steven Siviy from Gettysburg
College, Pennsylvania. In humans, both opiates and dopamine are associated
with pleasure.

Play is important in development because it teaches a young animal skills
that it will require to survive as it becomes independent. If animals play
because they enjoy it, then the positive emotions associated with play have an
evolutionary advantage just like the fight-or-flight response. A similar argu-
ment has been used to explain what looks like romantic love among animals.

BIrDS Do IT

Bees may not do it, but birds certainly seem to. Ravens fall in love, according
to renowned biologist Bernd Heinrich from the University of Vermont,
Burlington, who has studied and lived with these birds for many years. In his
book, Mind of the Raven, Heinrich writes: “Since ravens have long-term mates,
I suspect that they fall in love like us, simply because some internal reward is
required to maintain a long-term pair bond.”

In many animals, including southern right whales, romantic love seems to
develop during courtship and mating. Often this is protracted, with both
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parties performing rituals that take time and energy and can be risky. It is as
if they need to prove their worth to each other before consummating their
relationship. Interestingly, our closest living relatives, chimpanzees, don’t
appear to fall in love. And male chimps don’t spend much time courting,
mating, or remaining with the females whose young they have fathered.

Many things have passed for love in humans, yet we do not deny its exis-
tence. It is unlikely that romantic love first appeared on the scene in humans
with no evolutionary precursors. Many birds and mammals share the brain
systems and chemistry that underlie love in humans. Dopamine levels, for
example, are elevated in lusting, love-struck humans and in rodents anticipat-
ing a sexual encounter. In addition, mammals have the hormone oxytocin,
secreted by the pituitary gland, which is associated with courtship and sex.
Birds and reptiles have a similar chemical, vasotocin, associated with compa-
rable behaviours. Taken together, these findings suggest that at least some
animals are capable of romantic love.

The flip-side of love is grief at the loss of a loved one. Some animals dis-
play the characteristic behaviour we associate with grief. Often there is a period
of mourning. Grieving animals may withdraw from their group, sit in one place
and stare into space as if they were paralysed. They remain unresponsive to
attempts by others to interact with them or console them. They may also stop
eating, lose interest in seX, or become obsessed with the dead individual. Some
even try to revive the corpse or carry it around until it decomposes.

Sea lion mothers, watching their babies being eaten by killer whales, squeal
eerily and wail pitifully. Dolphins have been seen struggling to revive a dead
infant. At the Gombe Stream National Park in Tanzania, primatologist Jane
Goodall observed Flint, an eight-year-old male chimp, withdraw from its
group, stop feeding and finally die after the death of his mother, Flo. Elephants
may stand guard over a stillborn baby for days maintaining a quiet vigil with
their head and ears hung down. And young elephants who witness the death
of their mothers often wake up screaming. Joyce Poole, who has spent decades
studying elephants in the wild, is convinced the orphans experience grief
and depression.

Even birds appear to grieve. “A greylag goose that has lost its partner shows
all the symptoms that John Bowlby has described in young human children
in his famous book Infant Grief,” wrote Nobel Prize-winning ethologist
Konrad Lorenz. “The eyes sink deep into their sockets, and the individual has
an overall drooping experience, literally letting the head hang.”

A bereft greylag goose may behave like a bereft human, but does it feel grief
in the way that a person does? This question is difficult to address because we
don’t yet have a biological explanation of how humans experience their emo-
tions. Antonio Damasio from the University of lowa offers one possibility in
his book, The Feeling of What Happens, published last year. He suggests that
some parts of the brain map both the internal state of our bodies and exter-
nal objects or situations that are affecting us. Damasio believes that the phys-
iological processes that accompany emotions are not mere by-products, but
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instead are part of the mechanism that produces feeling. By simultaneously
mapping our internal and external environments, we feel our experiences as
our own. If Damasio is correct, then his explanation may also apply to some
animals, particularly our closest living relatives, the other primates.

Chimpanzees, for example, may not fall in love but they do appear to expe-
rience a wide range of emotions, including embarrassment, which requires an
individual to wonder what others are thinking about it. Goodall has witnessed
embarrassed chimps. She describes a young male showing off by swinging on
a sapling in front of a dominant male. When the branch snapped, the young-
ster fell head first into long grass. He then turned to check that his fall had
not been spotted, climbed another tree and began feeding.

Another noted primatologist, Marc Hauser from Harvard University, has
observed embarrassment in a rhesus monkey. After copulating, the male strut-
ted away and accidentally fell into a ditch. Hauser recounts how the monkey
stood up and quickly looked around. After sensing that no one had seen the
tumble, he marched off, back high, head and tail up, as if nothing had happened.

These observations suggest that the differences between human and ani-
mal emotions are often differences in degree rather than differences in kind.
Even where the similarities with ourselves are not so obvious, if we accept that
animals have feelings too, then there are important implications for the way
we behave towards them. When animals are seen as automatons with no emo-
tions, it is easy to treat them as mere property with which humans can do
as they please. But view them as sentient, feeling individuals and it is more
difficult to justify some of our cruel and unthinking practices.

If we close the door on the possibility that many animals have rich emo-
tional lives—which may be very different from our own—we will lose great
opportunities to learn about the lives of creatures with which we share this
magnificent planet. There are many mental worlds beyond human experience
just waiting to be explored.
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2 Cognitive Ethology
The Comparative Study of Animal Minds

NATURALIZING ANIMAL MINDS

Cognitive ethology is the comparative, evolutionary, and ecological study of
nonhuman animal (hereafter animal) minds, including thought processes,
beliefs, rationality, information processing, and consciousness. It is a rapidly
growing interdisciplinary field of science that is attracting much attention from
researchers in numerous, diverse disciplines, including those interested in ani-
mal welfare (Cheney and Seyfarth, 1990; Ristau, 1991; Griffin, 1992; Allen and
Bekoff, 1995, 1997; Bekoff and Allen, 1997; Bekoff and Jamieson, 1996). Cog-
nitive ethology can trace its beginnings to the writings of Charles Darwin, an
anecdotal cognitivist (Jamieson and Bekoff, 1993), and some of his contempo-
raries and disciples. Their approach incorporated appeals to evolutionary the-
ory, interests in mental continuity, concerns with individual and intraspecific
variation, interests in the worlds of the animals themselves, close associations
with natural history, and attempts to learn more about the behavior of animals
in conditions that are as close as possible to the natural environment where
selection has occurred. They also relied on anecdote and anthropomorphism
to inform and motivate more rigorous study. In addition, cognitive ethologists
are frequently concerned with the diversity of solutions that living organisms
have found for common problems. They also emphasize broad taxonomic com-
parisons and do not focus on a few select representatives of limited taxa. Many
people inform their views of cognitive ethology by appealing to the same stud-
ies over and over again (usually those done on nonhuman primates) and ignore
the fact that there are many other animals who also show interesting patterns
of behavior that lend themselves to cognitive studies.

Comparative cognitive ethology is an important extension of classical
ethology, because it explicitly licenses hypotheses about the internal states of
animals in the tradition of classical ethologists such as Nobel laureates Niko
Tinbergen and Konrad Lorenz. However, although ethologists such as Lorenz
and Tinbergen used terms such as intention movements, they used them quite
differently from how they are used in the philosophical literature. Intention
movements refers to preparatory movements that might communicate what
action individuals are likely to undertake next, and not necessarily to their
beliefs and desires, although one might suppose that the individuals did indeed
want to fly and believed that if they moved their wings in a certain way they
would fly. This distinction is important, because the use of such terms does

Reprinted from Bekoff, M. 1998. Cognitive Ethology: The Comparative Study of Animal Minds.
In W. Bechtel and G. Graham (eds.), Blackwell Companion to Cognitive Science. Blackwell Publishers,
Oxford, England, pp. 371-379, by permission of Blackwell Publishing.
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not necessarily add a cognitive dimension to classical ethological notions,
although it could.

In his early work Tinbergen identified four overlapping areas with which
ethological investigations should be concerned: namely, evolution (phylogeny),
adaptation (function), causation, and development (ontogeny), and his frame-
work also is useful for those interested in animal cognition (Jamieson and
Bekoff, 1993). The methods for answering questions in each of these areas
vary, but all begin with careful observation and description of the behavior
patterns that are exhibited by the animals under study. The information pro-
vided by these initial observations allows a researcher to exploit the animal’s
normal behavioral repertoire to answer questions about the evolution, func-
tion, causation, and development of the behavior patterns that are exhibited
in various contexts.

Donald R. Griffin and Modern Cognitive Ethology

The modern era of cognitive ethology, with its concentration on the evolution
and evolutionary continuity of animal cognition, is usually thought to have
begun with the appearance of Donald R. Griffin’s (1976/1981) book The Ques-
tion of Animal Awareness.: Evolutionary Continuity of Mental Experience. Grif-
fin’s major concern was to learn more about animal consciousness; he wanted
to come to terms with the difficult question of what it is like to be a particu-
lar animal (for critical discussion of Griffin’s agenda see Jamieson and Bekoff,
1993). While Griffin was concerned mainly with the phenomenology of ani-
mal consciousness, it is only one of many important and interesting aspects
of animal cognition (Allen and Bekoff, 1997). Indeed, because of its broad
agenda and wide-ranging goals, many view cognitive ethology as being a
genuine contributor to cognitive science in general. For those who are anthro-
pocentrically minded, it should be noted that studies of animal cognition can
also inform, for example, inquiries into human autism.

METHODS OF STUDY

Ethologists interested in animal minds favor research in conditions that are
as close as possible to the natural environments in which natural selection
occurred or is occurring. When needed, research on captive animals can also
inform the comparative study of animal cognition; but cognitive ethologists
are resistant to suggestions that (1) field studies of animal cognition are
impossible (difficult, yes, but certainly not impossible); (2) they should give
up their attempts to study animal minds under natural conditions; and (3)
studies of learning and memory are all that are needed to learn about animal
cognition. Naturalizing the study of animal cognition and animal minds in
the laboratory and in the field should lead to a greater appreciation for the
cognitive skills of animals living under natural conditions. Animal minds can
be studied rigorously using methods of natural science and will not ultimately
have to be reduced or eliminated.
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The tractability of cognitive questions involves application of a diverse set
of comparative methods in order to draw inferences about cognitive states
and capacities. Cognitive research may include staged social encounters, play-
back of recorded vocalizations, the presentation of stimuli in different modal-
ities, observation of predator—prey interactions, observation of foraging
behavior, application of neurobiological techniques, and studies of social
and other sorts of learning. Computer analyses are also useful for those who
want to learn what kind of information must be represented in an adequate
computational model.

There are no large differences between methods used to study animal cog-
nition and those used to study other aspects of animal behavior. Differences
lie not so much in what is done and how it is done, as in how data are explained.
Thus Allen and Bekoff (1997) argue that the main distinction between cogni-
tive ethology and classical ethology lies not in the types of data collected, but
in the understanding of the conceptual resources that are appropriate for
explaining those data.

Perhaps one area that will contribute more to the study of animal minds
than to other areas of comparative ethology is neurobiology and behavior.
Those interested in the cellular or neural bases of behavior and animal cogni-
tion and consciousness may use techniques such as positron emission tomog-
raphy (PET) that are also employed in other endeavors. In general, studies
using neuroimaging have provided extremely valuable data for humans
engaged in various sorts of activities, whereas the use of these and other imag-
ing techniques on animals has not been pursued rigorously for individuals
engaged in activities other than learning or memory in captivity. Furthermore,
while neurobiological studies are extremely important to those interested in ani-
mal cognition, there remains an explanatory gap between neurophysiological
processes and behavior.

Behavioral studies usually start with the observation, description, and cat-
egorization of behavior patterns of animals. The result of this process is the
development of an ethogram, or behavioral catalog, of these actions.
Ethograms present information about an action’s form or morphology and its
code name. Descriptions can be based on visual information (what an action
looks like), auditory characteristics (sonograms, which are pictures of sounds),
or chemical constituents (output of chromatographic analyses of glandular
deposits or urine or feces, for example). It is essential that great care be given
to the development of an ethogram, for it is an inventory that others should
be able to replicate without error. Permanent records of observations allow oth-
ers to cross-check their observations and descriptions against original records.
The number of actions and the breadth of the categories that are identified in
a behavioral study depend on the questions at hand; but generally it is better
to split, rather than lump together, actions in initial stages, and then lump
them together when questions of interest have been carefully laid out.

In studies of behavior it is important to know as much as possible about
the sensory world of the animals being studied. Experiments should not ask
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animals to do things that they cannot do because they are insensitive to the
experimental stimuli or unmotivated by them. The relationships among nor-
mal ecological conditions and differences in the capabilities of animals to
acquire, process, and respond to information constitute the domain of a
growing field called sensory ecology. A good ethologist asks what it is like to
be the animal under study and develops an awareness of the senses that the
animals use singly or in combination with one another. It is highly unlikely
that individuals of any other species sense the world in the same way we do,
and it is unlikely that even members of the same species sense the world iden-
tically all of the time, so it is important to remain alert to the possibility of
individual variation.

Stimulus Control and Impoverished Environments

While carefully conducted experiments in the laboratory and in the field are
often able to control for the influence of variables that might affect the expres-
sion of behavioral responses, it is usually the case that there is a possibility
that the influence of some variable(s) cannot be accounted for. Field studies
may be more prone to a lack of control, because the conditions under which
they are conducted are inherently more complex and less controllable.

An illustration of the concern for control is found in the excellent cogni-
tive ethological field research of Cheney and Seyfarth (1990) on the behavior
(e.g., communication and deception) and minds of vervet monkeys. In their
studies of the attribution of knowledge by vervets to each other, Cheney and
Seyfarth played back vocalizations of familiar individuals to other group
members. These researchers were concerned, however, about their inability to
eliminate “all visual or auditory evidence of the [familiar] animal’s physical
presence” (p. 230). Actually, this inability may not be problematic if the goal
is to understand “how monkeys see the world.” Typically, in most social sit-
uations the physical presence of individuals and access to stimuli from differ-
ent modalities may be important to consider. Vervets, other nonhumans, and
humans may attribute mental states using a combination of variables that are
difficult to separate experimentally. Negative or inconclusive experimental
results concerning vervets’ or other animals’ attribution of mind to other indi-
viduals may stem from impoverishing their normal environment by removing
information that they normally use in attribution. Researchers may also be
looking for complex mechanisms involved in the attribution of minds to oth-
ers and thus overlook relatively simple means for doing so. Just because an
animal does not do something does not mean that it cannot do it (assuming
that what we are asking the animal to do is reasonable: i.e., within their sen-
sory and motor capacities). Thus, insistence on absolute experimental control
that involves placing and maintaining individuals in captivity and getting
them accustomed to test situations that may be unnatural may greatly influ-
ence results. And the resulting claims, if incorrect, can wreak havoc on dis-
cussions of the evolutionary continuity of animal cognitive skills. Cheney
and Seyfarth recognize some of these problems in their discussion of the
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difficulties of distinguishing between alternative explanations, maintaining
either that a monkey recognizes another’s knowledge or that a monkey mon-
itors another’s behavior and adjusts his own behavior to the other.
Although control may be more of a problem in field research than in lab-
oratory work, it certainly is not the case that cognitive ethologists should
abandon field work. Cognitive ethologists and comparative or cognitive psy-
chologists can learn important lessons from one another. On the one hand,
cognitive psychologists who specialize in highly controlled experimental pro-
cedures can teach something about the importance of control to those cogni-
tive ethologists who do not perform such research. On the other hand, those
who study humans and other animals under highly controlled and often con-
trived and impoverished laboratory conditions can broaden their horizons
and learn about the importance of more naturalistic methods: they can be
challenged to develop procedures that take into account possible interactions
among stimuli within and between modalities in more naturalistic settings. For
example, among those who are interested in important, ot questions about
animal minds that are typically studied in controlled captive conditions (e.g.,
inquiries into the possibility of self-recognition), there is a growing awareness
that more naturalistic approaches are needed. The use of single tests relying
primarily on one modality—for example, vision—for comparative studies rep-
resents too narrow an approach. Ultimately, all types of studies should be used
to exploit the behavioral flexibility or versatility of the animals under study.

SOME CRITICISMS OF COGNITIVE ETHOLOGY

A balanced view of cognitive ethology requires consideration of critics’ points
of view. Criticisms of cognitive ethology come in many flavors but usually cen-
ter on: (1) the notion that animals do not have minds; (2) the idea that (many,
most, all) animals are not conscious, or that so little of their behavior is con-
scious (no matter how broadly defined) that it is a waste of time to study ani-
mal consciousness (cognitive ethology is really a much broader discipline than
this suggests, see below); (3) the inaccessibility to rigorous study of animal
mental states (they are private) and whatever (if anything) might be contained
in them; (4) the assumption that animals do not have any beliefs, because the
contents of their beliefs are not similar to the contents of human beliefs; (5)
the lack of rigor in collecting data; (6) the lack of large empirical data bases;
(7) the nature of the (merely instrumental) soft, nonparsimonious, yet com-
plex explanations that rely heavily on theoretical constructs (e.g., minds, men-
tal states) that are offered for the behavioral phenotype under study (they are
too anthropomorphic, too folkpsychological, or too as if-fy—animals act as
if they have beliefs or desires or other thoughts about something); and (8) the
heavy reliance on behavior for motivating cognitive explanations (but this is
not specific to cognitive inquiries).

While most criticism comes from those who ignore the successes of cogni-
tive ethology, to those who dismiss it in principle because of strong, radical
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behavioristic leanings, or those who do not understand the basic philosoph-
ical principles that inform cognitive ethology, it should be pointed out that
more mechanistic approaches to the study of animal cognition are not with-
out their own problems. For example, comparative psychologists often disre-
gard the question of how relevant a study is to the natural existence of the
animals under consideration and pay too much attention to the logical struc-
ture of the experiments being performed, without much regard for more nat-
uralistic approaches. Noncognitive, mechanistic rules of thumb can also be very
cumbersome and nonparsimonious and often appeal to hard-to-imagine past
coincidences. Furthermore, it is not clear whether the differences between
noncognitive rules of thumb and cognitive explanations are differences in
degree or differences in kind. Both noncognitive and cognitive explanations
can be just so stories (just like many evolutionary explanations) that rely on
hypothetical constructs, and neither type applies in all situations.

THREE CASE STUDIES

Three case studies that support the application of a broadly comparative
cognitive ethological approach can be found in recent field research of anti-
predator behavior in birds (Ristau, 1991; Bekoff, 1995b) and field and labo-
ratory research on social play behavior in various canids (domestic dogs,
wolves, and coyotes; Bekoff, 1995a). Many other examples can be found in
Cheney and Seyfarth, 1990; Ristau, 1991: Griffin, 1992; Allen and Bekoff,
1995, 1997; Bekoff and Jamieson, 1996; and references therein. Although
Griffin has included the results of many excellent studies of the possibility of
language in nonhuman primates, cetaceans, and birds in his broad discussions
of animal minds, they do not fall squarely within the primary domain of cog-
nitive ethology as I envision it: the study of natural behaviors in natural set-
tings from an evolutionary and ecological perspective. (Of course, this is not
to discount the importance to cognitive ethology of research on captive ani-
mals.) Only future research will tell if the behavior of the few captive indi-
viduals who have been intensively studied in language studies (and those cap-
tive individuals observed in other endeavors) is related to the behavior of
wild members of the same species, or if the data from captive animals are
more a demonstration, admittedly important, of behavioral plasticity and
behavioral potential.

Ristau (1991) studied injury feigning in piping plovers (the broken-wing
display), wanting to know if she could learn more about deceptive injury
feigning if she viewed the broken-wing display as intentional or purposeful
behavior (“The plover wants to lead the intruder away from her nest or
young”) rather than as a hard-wired reflexive response to the presence of a
particular stimulus, a potentially intruding predator. She studied the direction
in which birds moved during the broken-wing display, how they monitored
the location of the predator, and the flexibility of the response. Ristau found
that birds usually enacted the display in the direction that would lead an
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intruder who was following them further away from the threatened nest or
young, and also that birds monitored the intruder’s approach and modified
their behavior in response to variations in the intruder’s movements. These and
other data led Ristau to conclude that the plover’s broken-wing display lent
itself to an intentional explanation: that plovers purposely lead intruders away
from their nests or young and modify their behavior in order to do so.

In another study of anti-predator behavior in birds, Bekoff (1995b) found
that western evening grosbeaks modified their vigilance or scanning behav-
ior in accordance with the way in which individuals were positioned with
respect to one another. Grosbeaks and other birds often trade off scanning
for potential predators and feeding: essentially (and oversimplified), some
birds scan, while others feed, and some birds feed, when others scan. Thus,
it is hypothesized that individuals want to know what others are doing and
learn about others’ behavior by trying to watch them. Bekoff’s study of gros-
beaks showed that when a flock contained four or more birds, there were
large changes in scanning and other patterns of behavior that seemed to be
related to ways in which grosbeaks attempted to gather information about
other flock members. When birds were arranged in a circular array, so that
they could see one another easily, compared to when they were arranged in a
line, which made visual monitoring of flock members more difficult, birds who
had difficulty seeing one another (1) were more vigilant, (2) changed their head
and body positions more often, (3) reacted to changes in group size more
slowly, (4) showed less coordination in head movements, and (5) showed more
variability in all measures. The differences in behavior between birds organ-
ized in circular arrays and birds organized in linear arrays were best explained
in terms of individuals’ attempts to learn, via visual monitoring, about what
other flock members were doing. This may say something about if and how
birds attempt to represent their flock, or at least certain other individuals, to
themselves. It may be that individuals form beliefs about what others are
probably doing and predicate their own behavior on these beliefs. Bekoff
argued that cognitive explanations were simpler and less cumbersome than
noncognitive rule-of-thumb explanations (e.g., “Scan this way if there are
this number of birds in this geometric array” or “Scan that way if there are
that number of birds in that geometric array”). Noncognitive rule-of-thumb
explanations did not seem to account for the flexibility in animals’ behavior
as well or as simply as explanations that appealed to cognitive capacities of
the animals under study.

Social play behavior is another area that lends itself nicely to cognitive
inquiries. The study of social play involves issues of communication, inten-
tion, role playing, and cooperation, and the results of this type of research
may yield clues about the ability of animals to understand each other’s inten-
tions. Play is also a phenomenon that occurs in a wide range of species and
affords the opportunity for a comparative investigation of cognitive abilities,
extending the all-too-common narrow focus on primates that dominates
discussions of nonhuman cognition. A recent study of the structure of play
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sequences in canids (Bekoff, 1995a) showed that an action called the bow (an
animal crouches on its forepaws, elevates its hind end, and may wag its tail)
is often used immediately before and immediately after an action that can be
misinterpreted and disrupt ongoing social play.

The social play of canids (and of other mammals) includes actions, prima-
rily bites, that are used in other contexts (e.g., agonistic or predatory encoun-
ters) that do not involve bows. It is important for individuals to tell others that
they want to play with them and not fight with them or eat them, and this mes-
sage seems to be sent by play-soliciting signals, such as the bow, which occur
almost only in the context of social play. In canids and other mammals, actions
such as biting, accompanied by rapid side-to-side shaking of the head, are used
in aggressive interactions and also during predation and could be misinter-
preted when used in play. Bekoff hypothesized that if bites accompanied by
rapid side-to-side shaking of the head or other behavior patterns could be mis-
read by the recipient and could result in a fight, for example, then the animal
who performed the actions that could be misinterpreted might have to com-
municate to its partner that this action was performed in the context of play
and was not meant to be taken as an aggressive or predatory move. On this
view, bows would not occur randomly in play sequences: the play atmosphere
would be reinforced and maintained by performing bows immediately before
or after actions that could be misinterpreted. The results of Bekoff’s study of
different canids supported the inference that bows served to provide informa-
tion about other actions that followed or preceded them. In addition to send-
ing the message “I want to play” when performed at the beginning of play,
bows performed during social play seemed to carry the message “I want to play
despite what I am going to do or just did—I still want to play” when there
might be a problem in the sharing of this information between the interact-
ing animals. The noncognitive rules-of-thumb “Play this way if this happens”
and “Play that way if that happens” seem to be too rigid an explanation for
the flexible behavior that the animals showed.

WHERE TO FROM HERE?

There are other examples that could have been chosen, but these three make
the case that chauvinism on either side of the debate as to how to study ani-
mal behavior and how to explain animal behavior is unwarranted; a plural-
istic approach should result in the best understanding of the nonhumans with
whom we share the planet. Sometimes some nonhumans (and some humans)
behave as stimulus-response machines, and at other times some nonhumans
(and some humans) behave in ways that are best explained using a rich cog-
nitive vocabulary. Methodological pluralism is needed: species-fair methods
need to be tailored to the questions and the animals under consideration, and
competing hypotheses and explanations must always be considered.

Those interested in animal cognition should resist the temptation to make
sweeping claims about the cognitive abilities (or lack thereof) of all members
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of a given species. A concentration on individuals and not on species should
form an important part of the agenda for future research in cognitive ethol-
ogy. There is a lot of individual variation in behavior within species, and
sweeping generalizations about what an individual ought to do because she
is classified as a member of a given species must be taken with great caution.
Furthermore, people often fail to recognize that in many instances sweeping
generalizations about the cognitive skills (or lack thereof) of species, not indi-
viduals, are based on small data sets from a limited number of individuals rep-
resenting few taxa, individuals who may have been exposed to a narrow array
of behavioral challenges. The importance of studying animals under field
conditions cannot be emphasized too strongly. Field research that includes
careful, well-thought-out observation, description, and experimentation that
does not result in mistreatment of animals is extremely difficult to duplicate
in captivity. While it may be easier to study animals in captivity, they must be
provided with the complexity of social and other stimuli to which they are
exposed in the field; in some cases this may not be possible.

Cognitive ethologists should also strive to make the study of animal cog-
nition tractable by carefully operationalizing the processes under study. Cog-
nitive ethology can raise new questions that may be approached from various
levels of analysis. For example, detailed descriptive information about subtle
behavior patterns and neuroethological data may be important for informing
further studies of animal cognition and may be useful for explaining data
that are already available. Such analyses will not make cognitive ethological
investigations superfluous, because behavioral evidence takes precedence over
anatomical or physiological data in assessments of cognitive abilities.

To summarize, those positions that should figure largely in cognitive etho-
logical studies include: (1) remaining open to the possibility of surprises con-
cerning animal cognitive abilities; (2) concentrating on comparative, evolu-
tionary, and ecological questions and sampling many different species,
including domesticated animals—going beyond primates and avoiding talk
of lower and higher animals, or at least laying out explicit criteria for using
these slippery, value-laden terms; (3) naturalizing methods of study by tak-
ing the animals’ points of view (talking to them in their own languages) and
studying them in conditions that are as close as possible to the conditions in
which they typically live; often animals do not do what we expect them to
(sometimes prey will approach predators), and knowledge of their natural
behavior is important in the development of testable, realistic models of
behavior; (4) trying to understand how cognitive skills used by captive ani-
mals may function in more natural settings; (5) studying individual differences;
(6) using all sorts of data, ranging from anecdotes to large data sets; and (7)
appealing to different types of explanations as best explanations of the data
under scrutiny. Cognitive ethology need not model itself on other fields of sci-
ence such as physics or neurobiology in order to gain credibility. Hard-science
envy is what led to the loss of animal and human minds in the early part of
the twentieth century.
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We are a long way from having an adequate data base from which claims
about the taxonomic distribution of various cognitive skills or about having
a theory of mind can be put forth. Consider studies that show that some mon-
keys cannot perform imitation tasks that some mice can. If the point is to
answer the question whether monkeys are smarter than mice, it is misleading,
for there is no reason to expect a single linear scale of intelligence. In the
world of mice it may be more important to be able to do some things than it
is in the world of monkeys, but in other respects a monkey may have a capac-
ity that a mouse lacks. There is also much variation within species, and this
too must be documented more fully.

It is unlikely that science will make complete contact with the nature of ani-
mal minds at any single point. Both soft (anecdotal) information and hard
(empirical) data from long-term field research are needed to inform and moti-
vate further empirical experimental research. So, questions such as “Do mice
ape?” or “Do apes mice?” are premature. Does this mean that many, some, or
no animals have a mind or a theory of mind? It would be premature to attempt
to answer these questions definitively at this time, given our current state
of knowledge.
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DALE JAMIESON AND MARC BEKOFF

3 On Aims and Methods of
Cognitive Ethology

1. INTRODUCTION!

In 1963 Niko Tinbergen published a paper, “On Aims and Methods of Ethol-
ogy,” dedicated to his friend Konrad Lorenz. This essay is a landmark in the
development of ethology. Here Tinbergen defines ethology as “the biological
study of behavior” and seeks to demonstrate the “close affinity between Ethol-
ogy and the rest of Biology” (p. 411). Building on Huxley (1942), Tinbergen
identifies four major problems of ethology: causation, survival value, evolu-
tion, and ontogeny. Concern with these problems, under different names
(mechanism, adaptation, phylogeny, and development), has dominated the
study of animal behavior during the last half century (Dawkins, et al. 1991;
Dewsbury 1992).

With his emphasis on the importance of innate structures internal to ani-
mals, Tinbergen was resolutely antibehaviorist. Yet he remained hostile to the
idea that ethology should employ any form of teleological reasoning or make
reference to “subjective phenomena” such as “hunger” or the emotions. He
wrote that teleological reasoning was “seriously hampering the progress of
ethology” and that “[bJecause subjective phenomena cannot be observed
objectively in animals, it is idle to either claim or to deny their existence”
(1951, p. 4).2

Since the 1976 publication of Donald Griffin’s landmark book, The Ques-
tion of Animal Awareness, a growing band of researchers has been attempt-
ing to study the cognitive states of nonhuman animals (for samples of this
work see Bekoff & Jamieson 1990, and Ristau 1991). Although vigorous
debate surrounds this research, cognitive ethology as a field has not yet been
clearly delineated, adequately characterized, or sufficiently explained.

Our goal in this paper is to attempt for cognitive ethology what Tinbergen
succeeded in doing for ethology: to clarify its aims and methods, to distinguish
some of its varieties, and to defend the fruitfulness of the research strategies
that it has spawned.

This paper is divided into five main parts. In the first part we briefly sketch
the history of ethology and explain the motivation behind the cognitive turn.
Next we discuss the groundbreaking work of Donald Griffin and the rise of

Reprinted from Jamieson, D., and M. Bekoff. 1993. On Aims and Methods of Cognitive Ethology.
Philosophy of Science Association 2, 110-124. © 1993 by the Philosophy of Science Association. All
rights reserved.
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cognitive ethology. In the third section we distinguish two varieties of cogni-
tive ethology (“weak” and “strong”) and provide some reasons for preferring
the latter to the former. The fourth part of the paper is a discussion of one
area of research in cognitive ethology: social play. Finally we make some con-
cluding remarks.

2. THE STORY OF ANIMAL BEHAVIOR

During the third quarter of the nineteenth century, Charles Darwin was the
most important contributor to the foundations of animal behavior (Boakes
1984, Richards 1987). Darwin argued for mental continuity between humans
and other animals, and claimed that “the lower animals, like man, manifestly
feel pleasure and pain, happiness, and misery” (Darwin 1871, p. 448).3
According to Darwin monkeys are capable of elaborate deceit (1896), insects
can solve problems, and many animals can deliberate about what to do
(1871, 1896).

Darwin’s approach can be characterized as “anecdotal cognitivism.” He
attributes cognitive states to many animals on the basis of observation of
particular cases rather than controlled experiments or manipulations. Darwin’s
follower, George Romanes, followed in this tradition although he was more
critical than Darwin of various cognitive attributions to nonhuman animals.
Even Lloyd Morgan, mainly remembered for his canon—“in no case may we
interpret an action as the outcome of the exercise of a higher psychical fac-
ulty, if it can be interpreted as the outcome of the exercise of one which stands
lower in the psychological scale” (Morgan 1894, p. 53)—accepted the Darwin-
Romanes view of the continuity of mental states. Indeed, as Rollin (1989)
points out, Morgan’s canon is not only consistent with the view that animals
have mental states, it actually presupposes it.

Behaviorism arose in part as an attempt to overcome the anecdotal
approach and to bring rigor to the study of behavior. Controlled experiments
rather than field observations provided the primary data, and basic concepts
were supposed to be grounded in direct observation. Against this background,
animal consciousness came to be seen as “... mystical, unscientific, unneces-
sary, obscure, and not amenable to study” (Rollin 1989, p. 68).

Jacques Loeb, who was active from about 1890-1915, was an influential fore-
unner of behaviorism in biology. Although he believed that consciousness was
an emergent property of higher organisms, he argued that all animal behavior
could be explained nonteleologically in terms of tropisms (Pauly 1987).
Throughout the 1920s, with the work of Watson and others, behaviorism
became increasingly influential. By 1930 the behaviorist revolution was com-
plete and anecdotal cognitivism had virtually vanished from mainstream science.

Classical ethology developed in Europe with the work of Lorenz and Tin-
bergen, and arrived in America in the post—World War II period (although as
Dewsbury 1992 points out, there were contacts before the war). The roots of
classical ethology were in the investigations of Darwin, Charles Otis Whitman,
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and Oskar Heinroth. Classical ethology signified a return to some of the ideas
of Darwin and the early anecdotal cognitivists, especially in its appeals to
evolutionary theory, the close association with natural history, and the reliance
on anecdote and anthropomorphism in motivating more rigorous study.

Lorenz, who was trained as a physician, comparative anatomist, psychol-
ogist and philosopher, did little fieldwork but his knowledge of animal behav-
ior was enormous. His method was to watch various animals, both domestic
and wild, who lived near his homes in Austria and Germany. He freely used
anecdotes and did very little experimentation. Lorenz thought that empathy,
intuition and emotion were important in understanding animals and that sci-
ence should not be pursued “in the belief that it is possible to be objective by
ignoring one’s feelings” (Lorenz 1988/1991, p. 7). He attributed to animals such
states as love, jealousy, envy, and anger.

Tinbergen complemented Lorenz’s naturalistic and anecdotal approaches
by doing elegant, simple and usually relatively noninvasive field experiments.
Tinbergen also worked with Lorenz on several classical problems, including
egg-rolling in geese.

Theoretically what was most important about Lorenz and Tinbergen was
the emphasis they placed on internal states such as “instincts,” “drives,” “moti-
vational impulses” and “outward flowing nervous energy.” On their view
behavior is typically caused by internal states; external stimuli mainly release
or block behavior. This emphasis on internal states was in sharp contrast with
the behaviorist tradition.

However by 1973 when Lorenz and Tinbergen were awarded the Nobel
Prize (shared with Karl von Frisch), many thought that their grand theory was
already in tatters (Kennedy 1992). As early as 1968 Patrick Bateson wrote that
“[w]orship of the old gods and the intellectual baggage that went with it still
survives quaintly in odd corners. But for the most part proponents of a Grand
Theory have either been forced to close their eyes to awkward evidence or
modify their ideas to the point of unfalsifiability” (p. 33). Marian Dawkins
has written that “[m]ost contemporary textbooks on animal behaviour tend
to dismiss ‘instinct’ altogether and attempt to consign it to honorable retire-
ment” (Dawkins 1986, p. 67).

In recent years no grand theory has arisen to replace the Lorenz-Tinbergen
theory of instinct. However the question of adaptation (survival value) has
become increasingly central in animal behavior studies. Indeed, many
researchers write as if a behavior is completely explained if it can be shown
that it might contribute to inclusive fitness. This is surprising since adaptation-
ist explanations are often radically underdetermined by empirical evidence;
and when they are not, the availability of a good adaptationist story does not
drive out other forms of explanation.

The Lorenz-Tinbergen theory of instinct was meant to be an account of
the mechanisms of behavior. With the decline of the “grand theory” some
researchers have turned to neuroethology as the replacement for the study of
instinct. However, despite great advances in neuroethology, much of what we
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want to know about animals cannot be explained in these terms alone. If we
want to know why Grete (the dog) barked at the postman, an explanation in
terms of neural pathways may not be very helpful (Dennett 1987).

Like many of the animals it studies, animal behavior needs all four legs
(mechanism, adaptation, phylogeny, and development). And perhaps as
never before animal behavior needs to countenance a variety of forms of
explanation. Cognitive ethology has the potential to make important con-
tributions to our understanding in a number of areas, for the cognitive vocab-
ulary can help to deliver important insights about animals that may
otherwise not be available.

3. GRIFFIN AND THE RISE OF COGNITIVE ETHOLOGY

Many of the same forces that led to the development of cognitive psychol-
ogy in the 1960s began to gather in animal behavior in the 1970s. Lorenz and
Tinbergen had already made appeals to “unobservable” internal states
respectable, and philosophers such as Hilary Putnam (1960/1975) and Jerry
Fodor (1968) had shown that materialism and mentalism could be made com-
patible. In addition, Jane Goodall and Dian Fossey were popularizing the idea
that the other African apes, including chimpanzees and mountain gorillas
(see Cavalieri & Singer 1993), have rich cognitive and emotional lives
(Montgomery 1991).

The rise of cognitive ethology can conveniently be dated from the publica-
tion of Donald Griffin’s The Question of Animal Awareness (1976). In view of
its historical significance it is surprising that the expression ‘cognitive ethol-
ogy’ occurs only twice in the first edition of this landmark book, and then
only in the last four pages. By 1978, however, this term figured in the title of
Griffin’s Behavioral and Brain Sciences target article. In each succeeding book
(Griffin 1984, 1992) this expression has become more frequent (on Griffin’s
development see Bekoff 1993, Hailman 1978).

One explanation for Griffin’s apparent reluctance to use the term ‘cogni-
tive ethology’ is his hostility to cognitive psychology. This hostility may be sur-
prising since, as we have suggested, the cognitive turn in ethology can be
related to similar developments in psychology. However Griffin appears to
think of cognitive psychology as a variety of behaviorism. Indeed, he claims
that “conspicuously absent from most of contemporary cognitive psychology
is any serious attention to conscious thoughts or subjective feelings” (Griffin
1984, p. 11). Yet it is “conscious thoughts” and “subjective feelings” that
Griffin is most interested in exploring. Griffin writes that the challenge of
cognitive ethology “is to venture across the species boundary and try to gather
satisfactory information about what other species may think or feel” (Griffin
1984, p. 12).

Griffin’s picture is of a world of creatures with different subjectivities lead-
ing their own individual lives. Trying to learn about the minds of other animals
involves trying to get “a window” on their minds (Griffin 1984, Chapter 8).
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Griffin seems to think that communication offers such a window, and in his
writings he focuses on the communication systems of various animals.

Griffin’s cognitive ethology has been attacked from several directions. Sci-
entists, especially those of a behaviorist persuasion, often argue that cogni-
tive or mental concepts cannot be operationally defined, thus there are no
researchable questions in cognitive ethology. On this view cognitive ethology
should be banished from the citadel of science and consigned to the scrapheap
of idle speculation (for discussion see Bekoff & Allen 1997).

Griffin seems to be of two minds about this objection. In much of his work
he has been concerned to satisfy his critics by framing definitions. Yet he
seems impatient with the demand for definition and sometimes dismissive of
it. In his early work (1976, 1981) Griffin is concerned to define such terms as
“conscious awareness” and “mental experience.” In Griffin (1982, 1984) he
tries to define “mind,” “aware,” “intend,” “conscious,” “feeling,” and “think;”
but he is most concerned to define “consciousness.” Although Griffin seems
to think that it is important to define these key terms, he never seems com-
pletely happy with the definitions that he gives. In 1981 he writes that “almost
any concept can be quibbled to death by excessive insistence on exact opera-
tional definitions” (p. 12). By 1991 he is claiming that “it is therefore neither
necessary nor advisable to become so bogged down in quibbles about defini-
tions that the investigation of animal cognition and consciousness is neglected
altogether” (pp. 4-5). But despite his interest in getting on with it, even if the
central terms cannot precisely be defined, Griffin returns again and again to
the problem of definition.

In our view classical definitions cannot be given for key terms in cogni-
tive ethology but it is not necessary to give them in order to have a viable
field of research. Classical definitions preserve meaning and provide neces-
sary and sufficient conditions for the application of a term. An area in which
there is controversy is likely to be one in which the definitions of key expres-
sions are contested. It is not only the application of cognitive terms that is
contested, there are also competing definitions of such terms as ‘fitness’,
‘recognition’, communication’, ‘play’, ‘choice’, ‘dominance’, ‘altruism’, and
‘optimality’. With respect to mental concepts, a huge literature has developed
over the years about whether or not it is part of the meaning of mental
terms that what they refer to is private, introspectable, incorrigible, and so
on. One result of scientific inquiry is to help fix and refine definitions. As
science advances, definitions change and become more precise and
entrenched. In order to get an area of inquiry going, what is needed is some
common understanding of the domain to be investigated, not agreement
about the meaning of key terms. Key terms in cognitive ethology are well
enough understood to begin inquiry, even if classical definitions are difficult
to come by.

Griffin’s cognitive ethology is not sunk by the failure of definition. Yet it
should be clear from this discussion that Griffin is tempted by some key
assumptions of his critics. It is another assumption, one that Griffin shares
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with some of his critics, that is especially problematical for his version of cog-
nitive ethology.

Griffin appears to accept a fundamentally Cartesian notion of the mind,
at least with respect to its epistemological status. Although he formulates his
central question in different ways, what Griffin really wants to know is whether
animals are conscious. He assimilates the question of consciousness to the
question of whether animals have subjective states. When the question is
posed in this way, the link between mind and behavior seems highly contin-
gent: two creatures may be in the same subjective (i.e. mental) state, but in only
one does this have any objective (i.e. behavioral) consequence; two creatures
may be in the same objective (i.e. behavioral) state, but in only one is the
behavior caused by a subjective (i.e. mental) state. Knowledge of the minds
of others is, on this view, inferential and probabilistic (Griffin 1992, p. 260).
From our observations of objective states we make inferences to unobserv-
able, subjective states. But since the connections between observable, objec-
tive states and unobservable, subjective states are weak and contingent, these
inferences can be incorrect. On this view the passage from behavioral obser-
vations to the attribution of mentality is always uncertain and possibly
treacherous. Nevertheless Griffin believes that many animals are conscious and
he appeals to three sorts of evidence in support of his view.

The first sort of evidence can be viewed as a generalization of an argument
given by Mill (1884) for the existence of other human minds. It involves not-
ing that in my own case various forms of consciousness are associated with
various behaviors, physical states and structures; and inferring that these
behaviors, states, and structures are probably associated with various forms
of consciousness in other creatures as well. It has often been pointed out that
this argument fails in its goal of establishing the existence of other human
minds; for generalizing to countless cases from my own involves a very large
generalization from a very small sample (Rosenthal 1991, Part I1.A.). When
the analogies are weaker, as they are when drawn between humans and non-
humans, the induction is even more suspect.

Other arguments that Griffin gives involve appeals to novel or flexible
behaviors. These appeals often have the rhetorical power of “gee whiz” sto-
ries. When people hear about the neat things that animals do they are often
inclined to infer consciousness. But such inferences are open to the following
objection. If flexible and novel behaviors can fully be explained by reference
to noncognitive states or processes whose existence is relatively uncontrover-
sial, then it is reasonable to explain them in these noncognitive terms. In many
cases such behavior can be explained in such noncognitive terms (e.g. see
Galef 1990). In other cases it cannot, but Griffin’s critics say that cognitive
explanations are just temporary placeholders for the “real” explanations of
which we are currently ignorant. Put in these terms, the dispute appears to be
a standoff.

In the light of these difficulties with other forms of argument, it is not sur-
prising that the evidence that Griffin most relies on involves communication.
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Just as Descartes placed a great deal of weight on the importance of lan-
guage, so Griffin views communication as providing a window on other minds.

Communication can provide important evidence for various views about
the nature of animal minds (see Cheney & Seyfarth 1990; Smith 1990, 1991).
But this concept as it is used in the ethological literature has its problems
(Philips & Austad 1990). Communication is not a transparent window that
permits us to see into another “subjectivity.” Thus facts about animal com-
munication do not always provide support for views about the kinds of minds
that Griffin believes that animals have.

So the objectors are right (in a way) but for the wrong reasons. They point
out that the existence of Griffin-style minds in nonhuman animals is highly
speculative and cannot convincingly be demonstrated by inferences from
behavioral data. From this they conclude that animals do not have minds, or
that if they do, they cannot systematically be studied. Instead the correct con-
clusion is that animals do not have Griffin-style minds, but for that matter
neither do we. Our minds are closely tied to behavior and so are the minds of
other animals. However our knowledge of other minds is not generally a mat-
ter of inference from behavior.

We agree with Griffin that many animals have mental states and that this
belief is supported by close observations of their behavior. As we shall sug-
gest in section four, minds that are closely tied to behavior can systematically
be studied. In our view cognitive ethology is not only possible, but it is an
active field of ongoing research.

In summary, Griffin’s great contributions are to insist that questions about
animal minds be addressed, to argue that what we say about animal minds
must be continuous with our views about human minds, to bring a fully com-
parative perspective to bear on these questions, and to have motivated empir-
ical research in a neglected area. However, despite his contributions and his
immensely important historical role, cognitive ethology must develop more
sophisticated conceptions of the mind and its relation to behavior, and develop
research programs that are capable of answering some very specific questions.
In the next two sections we will take some initial steps towards discharging
these obligations.*

4. Two CONCEPTS OF COGNITIVE ETHOLOGY?

Cognitive ethology is an area that is undergoing growth and expansion.
Among the different sorts of practices, two kinds of cognitive ethology can
be distinguished. We will refer to them as “weak cognitive ethology” and
“strong cognitive ethology,” and discuss them in turn.

A. Weak Cognitive Ethology (WCE)

WCE is the most common form of cognitive ethology. WCE countenances the
use of a cognitive vocabulary for the explanation of behavior, but not its descrip-
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tion. The following passage is a characteristic expression of WCE (although in
this passage it is offered as a “definition” of cognitive psychology).

[I]t is the study of the mental processes that result in behavior. These internal
processes act on sensory input: transforming, reducing, elaborating, storing,
retrieving, and combining. Because these processes are usually not directly
observable, their characteristics and the information upon which they act are
inferred from behavior. Hypotheses about internal events (i.e. cognitive theories)
generate predictions of how environmental inputs will be transformed in the pro-
duction of behavior. (Yoerg 1991, p. 288)

WCE is an advance over behaviorism because it takes information processing
seriously. Behaviorists typically treated organisms as “black boxes” whose
internal states were irrelevant to the real job of science which involves map-
ping environmental inputs onto behavioral outputs. WCE pries the lid off the
black box and treats its contents as important.

However the description of the contents of the black box often relies on
fashionable computer metaphors. Indeed, one might say that WCE simply
replaces the mechanical metaphors of the behaviorist tradition with the com-
puter metaphors of cognitive science. It may be, as many think, that the com-
puter metaphor marks a real advance over mechanical ones. Digital comput-
ers have impressive formal powers that old-fashioned machines that rely on
gears and pulleys do not. But Griffin and others (e.g. Searle 1992) remain
unimpressed. They say that something is left out even in these very sophisti-
cated models (e.g. “consciousness,” “intrinsic intentionality”).

Whether or not something has been left out, there appears to be a double-
standard between humans and nonhumans that is implicit in much work that
is done in WCE. Nonhumans are often assimilated to computers in a way in
which humans are not. But the significant border, if there is one, is not between
animals and computers on the one hand and humans on the other; but
between biological creatures and nonbiological entities. Both may process
information but they seem importantly different. The capacity for having
affective states is a feature of many biological creatures, but one that comput-
ers do not seem to share. Many biological creatures suffer pain, distress, fear,
and can be happy or contented. WCE leaves out the affective states of bio-
logical organisms. Cognition may play a role in emotion, but emotional and
affective states cannot simply be reduced to cognitive states.

Another weakness of WCE is that it attempts to protect the description of
behavior from the cognitive vocabulary. Researchers in the tradition of WCE
seem to share the behaviorist presumption that the behavior that is to be
explained can and should be described in a cognitive-free language that makes
reference only to bodily movements. Appeals to cognitive states enter only with
attempts at explanation. We believe that a great deal of animal behavior can-
not meaningfully be described without using cognitive and affective vocabu-
laries. What distinguishes strong cognitive ethology from WCE (in part) is the
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willingness to deploy these vocabularies in the interpretation of behavior as
well as in its explanation.

B. Strong Cognitive Ethology (SCE)

SCE underwrites a range of research programs in which both cognitive
and affective vocabularies are willingly employed for purposes of interpreta-
tion and explanation. We will explain these concepts of interpretation and
explanation in turn.

One important function of ethological investigation is to describe the
behavior of animals. This role is not as highly prized as it was in the early days
of ethology and is often dismissed as a hangover from natural history and
sometimes likened to stamp collecting. Yet any science must provide a descrip-
tion of its domain and it is important to know what animals do if we are to
explain why they do it.

In recent animal behavior studies there has been a search for canonical
descriptions that reflect the basic categories of behavior (e.g. Golani 1992; see
also Purton 1978). The idea is that for any behavior it is possible to produce
a description in a common vocabulary that is solely based on what is observ-
able. Other descriptions of behavior, though they may be useful, involve “read-
ing into the behavior” and are ultimately eliminable. This view is untenable
for a number of reasons.

First, although we cannot argue the point in detail here, we believe that the
search for basic nonhuman behaviors is doomed for the same reasons that the
search for basic human actions is doomed. At time T1 Kelly presses the but-
ton, rings the doorbell, and displaces some molecules. Did Kelly do one thing
or many things? If one thing, which thing? If many things, which thing is
basic? Grete (the dog) may simultaneously engage in a play behavior, bow,
bend her front legs, kick up some dust, and displace some molecules. The
same questions arise about how many things Grete did and which they are.
We believe that no plausible answers to these questions can be given that are
independent of pragmatic factors. What an animal does and how this is con-
ceptualized is a contextual matter.

A second reason why this approach is untenable is related to this point. In
our view descriptions of behavior are intrinsically plural and multidimen-
sional. What counts as “the best” description is relative to the questions being
asked and the interests of the interrogator. It would be unfruitful and perhaps
impossible to constrain all descriptions of animal behavior by a set of basic
categories (Mason 1986). This point is perhaps most obvious with respect to
primates. Primatologists virtually always describe the behavior of their sub-
jects in highly abstract and functional terms. Later, often for purposes of pub-
lication, they may try to translate these descriptions into the vocabulary of
bodily movements. But if primatologists were forbidden to use abstract, func-
tional vocabularies, one wonders if they could describe the behavior of their
subjects at all (Bekoff 1995). Indeed, what would be the title, or the subject
for that matter, of a classic book like De Waal’s Peacemaking Among Primates.
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A third problem with this approach is that in many cases descriptions of
an animal’s behavior in the canonical language would deprive us of insights
into the meaning of the behavior. Predator-avoidance may take many forms,
and since nonhuman animals are no more infallible than human animals, such
behavior may fail, or occur when no predator is within striking distance. In
many cases we might be disposed to say that the animal is trying to avoid a
predator, yet a description of the animal’s behavior just in terms of her observ-
able bodily movements would not allow this insight.

Finally, an animal’s behavioral repertoire is organized functionally as well
as in other ways. The same bodily movements may have different meanings;
and the same behavior, defined in functional terms, may involve different bod-
ily movements. For example, the same bodily movements involved in canid
play are also involved in aggression and reproduction (see section 4). And the
same behavior from a functional point of view, for example predator avoid-
ance, may involve tree climbing in one case and running in another.

For these reasons we believe that the search for canonical descriptions of
animal behavior fails. This approach is rooted in the positivist dream of a
value-free observation language that can be used to characterize the phenom-
ena that covering laws are supposed to explain. Whatever the plausibility of
this model for the physical sciences, it is highly implausible for ethology.

Because the attempt to describe behavior in a canonical vocabulary that
reflects basic categories is unsuccessful, we favor the use of the term “inter-
pretation” where others use the term “description.” This acknowledges the fact
that describing what animals do involves interpreting their behavior.

A central role of explanation is to specify why something happened.
Although we cannot tell the story here, we would defend a view of explana-
tion that is similar to our account of interpretation: explanations can be plu-
ral, noncompetitive, and occur at different levels of abstraction. In our view
appeal to generalizations that involve cognitive and affective states can gen-
uinely be explanatory.

However a word of caution is in order. We have tried to defeat a picture
of ethology that leaves no room for cognitive and affective interpretations and
explanations. But even if what we have said is correct, no one is compelled to
employ such vocabularies. It is still open to someone to object that such vocab-
ularies are illegitimate—neither suitable for interpretation nor explanation.
The rejection of the “canonical description view” does not imply the legiti-
macy—much less the fruitfulness—of the SCE alternative. A second objec-
tion is weaker. It may be admitted that although cognitive and affective vocab-
ularies can be employed legitimately in interpretation and explanation, we
are not compelled to use them and indeed would do better if we did not.

With respect to the second objection, we concede that no one is driven to
apply cognitive and affective vocabularies to animals on pain of logical con-
tradiction. Quine and Skinner could write their autobiographies as narratives
of their bodily movements without falling into logical inconsistency. No doubt
the same would be true of Digit and Koko. But Quine’s autobiography is bor-
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ing: it lacks insight and inspiration. One has the feeling that much of what is
important has been left out. In our view the same is true with respect to inter-
preting and explaining the behavior of many nonhuman animals: one can
avoid cognitive and affective vocabularies, but as we will try to show in the
next section, in many cases one does this on pain of giving up interesting and
insightful perspectives.

With respect to the first objection, this charge most plausibly comes either
from those who espouse a double standard with respect to humans and non-
humans (or languageless creatures and those with language [e.g. Carruthers
1989]), or eliminativists with respect to cognitive and affective vocabularies.
We have argued elsewhere, as have many others, that a principled double
standard cannot be maintained, so we will not repeat those arguments here
(Bekoff & Jamieson 1991; Jamieson & Bekoff 1992). With respect to elimina-
tivism, if it is true that cognitive and affective vocabularies will one day bite
the dust, then SCE would cease to exist. But SCE is not singularly vulnera-
ble. The elimination of cognitive and affective vocabularies would fell other
scientific enterprises as well and be part of a radical revision of the way that
we think about the world. It is enough here to defend SCE against those who
are more modest in their claims.®

In this section we have distinguished two concepts of cognitive ethology,
spoken in favor of one, and defended it against two objections. The heart of
the case for SCE, however, rests with its fruitfulness as a conceptual guide to
empirical research. In the next section we will discuss one area of research in
cognitive ethology.

5. SociAL PLAY

Space does not allow us to cover the many areas of research (e.g. mate choice,
habitat selection, individual recognition and discrimination, injury-feigning,
assessments of dominance, foraging for food, caching food, various types of
social communication, observational learning, tool use, imitation, teaching)
in which cognitive ethological approaches have been useful in gaining an
understanding of the behavior of animals (for examples see Griffin 1984,
1992; Mitchell & Thompson 1986; Byrne & Whiten 1988; Cheney & Seyfarth
1990; Bekoff & Jamieson 1990, 1991; Ristau 1991; Bekoff 1995). Here we will
discuss only one area: social play.

Social play is a behavior that lends itself to cognitive studies, and poses a
great challenge to researchers (Mitchell 1990; Bekoff & Allen 1992). In par-
ticular, the question of how mammals communicate their intention to engage
in social play presupposes cognitive states, without which it would be difficult
or impossible to describe the social encounter (Bekoft 1995).

The canid “play bow” is a highly stereotyped movement that seems to func-
tion to stimulate recipients to engage (or continue to engage) in social play
(Bekoff 1977). When an animal performs a play bow she crouches on her
forelimbs, leaves her hind legs fairly straight, and may wag her tail and bark.
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Such play-soliciting signals appear to transmit the message that “what follows
is play.” Play-soliciting signals are used to communicate to others that actions
such as biting, biting and shaking of the head from side-to-side, and mount-
ing are to be taken as play and not as aggressive, predatory, or reproductive
behavior.

Play-soliciting signals appear to foster cooperation between players so
that each responds to the other in a way consistent with play and different
from the responses that the same actions would elicit in other contexts (Bekoff
1975). This cooperation may occur because each of the participants has a
belief about the intentions of the other animals who are involved in the social
encounter. For example, in coyotes the response to a threat gesture is very
different if it is immediately preceded by a play signal or if a play signal is
performed at the beginning of the interaction (Bekoff 1975). The play signal
can be viewed as altering the meaning of a threat signal by establishing (or
maintaining) a “play mood.” When a play signaler bites or mounts the recip-
ient of a play signal, the recipient is not disposed to injure or to mate with
the signaler.

It is difficult to describe canid play behavior without using a cognitive
vocabulary. One and the same bodily movement can be aggression or play. The
difference between a movement that is aggressive and one that is playful is nat-
urally described in terms of one animal’s intention and another animal’s appre-
ciation of the intention.

Similarly the cognitive vocabulary appears to provide the resources for
explaining some play behavior. For example, suppose that we want to know
why Grete permitted Jethro to nip at her ears. One explanation may be that
Grete believes that Jethro is playing. This gives rise to further questions, such
as whether Jethro believes that Grete believes that Jethro is playing. One of
the challenges of research in cognitive ethology is to investigate the extent to
which such questions are well-formed and what the possible answers to them
might be.

In this section we have been able to provide only a brief summary of some
questions about social play. Because of the brevity of this account, we have
not been able to discuss behaviors in which the affective vocabulary gains a
foothold. Nor did we discuss what might be reasonable empirical constraints
on cognitive interpretations and explanations.

It is important to remember that we are pluralists with respect to both
explanation and interpretation. Cognitive explanations do not exclude other
causal ones, nor do they rule out explanations that are adaptationist, phylo-
genetic, or developmental. In our view we need to employ a large range of con-
ceptual resources in order to understand behavior.

6. CONCLUDING REMARKS

We have argued that cognitive ethology can be defended against its critics. In
addition, we have discussed some of its varieties and forms and briefly
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sketched one area of research in cognitive ethology. Before closing, it is worth
mentioning what cognitive ethology can contribute to cognitive studies
generally.

Cognitive ethology can help to broaden the perspective of cognitive stud-
ies in two ways. First, cognitive ethology can help to situate the study of cog-
nition in an evolutionary framework. It should be a necessary condition for
postulating a cognitive state in a human that the existence of this state is at
least consistent with evolutionary history. Although lip service is sometimes
given to this constraint, talk of evolution in cognitive science is too often met-
aphorical. Cognitive ethology has the potential to make cognitive science
take evolution seriously. Second, the fact that cognitive ethology is fully com-
parative can help to make cognitive science less parochial. Although there has
been a great deal of concern about parochialism with respect to nonbiolog-
ical systems, this concern has often coexisted with a surprising degree of
“chimpocentrism” (Beck 1982). Many people are more willing to counte-
nance cognition in computers or space aliens than in rodents, amphibians,
or insects. Even in cognitive studies there is a tendency to view cognition as
“essential” to humans and instantiated in various (lesser) degrees only in
those who are phylogenetically close to humans. With its view of cognition
as a strategic evolutionary response to problems that might have been faced
by a variety of diverse organisms, cognitive ethology can help to overcome
this form of parochialism.

There is no question but that the issue of animal minds is difficult and com-
plex. Like questions about the human mind, it is tangled in issues of defini-
tion, conception, relation to behavior and so on. Yet in our view cognitive
ethology is here to stay. For the adoption of cognitive and affective vocabu-
laries by ethologists opens up a range of explanations, predictions, and gen-
eralizations that would not otherwise be available. As long as there are ani-
mals to behave and humans to wonder why, cognitive interpretations and
explanations will be offered. In our view this is not only permissible, it is often
enlightening. Sometimes it is even science.

NOTES

1. We are grateful to all those who participated in discussions of this material at
the University of Wyoming and the 1992 Philosophy of Science Association meetings.
We especially thank Colin Allen, Marc Hauser, David Resnik and Carolyn Ristau.

2. However Tinbergen seems to suggest only a page later that “the study of sub-
jective phenomena” is “consistent in the application of its own methods” but that this
study should be kept distinct from the study of causation (1951, p. 5).

3. However there is a passage in Darwin (1871, Chapter 2) where he seems to sug-
gest discontinuity between humans and other animals. Humans are dominant, accord-
ing to Darwin, because of language, and language in part depends on human intellec-
tual faculties. This suggests that discontinuities in power between humans and other
animals may reflect discontinuities in intellect.
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4. There is an important strand in Griffin’s work that we have not addressed: He
wants to understand creatures from “the inside out;” he wants to know what it is like
to be a bat (for example), and he assumes (following Nagel 1974) that such knowledge
does not consist in knowing some set of “objective” facts about bats (for a contrary
view see Akins 1990). If Griffin is right in supposing that such radical subjectivity exists,
cognitive ethology as we understand it will not deliver a deep appreciation of it.
Griffin’s concerns about radical subjectivity may be of profound importance, but they
go beyond the boundaries of science as it is currently understood.

5. In what follows we make several simplifying assumptions including these: first,
that cognitive ethology is directed towards explaining behavior rather than cognitive
competencies; second, that for many organisms in many cases intentional interpreta-
tions and explanations count as cognitive ones; and third, that information process-
ing in many organisms counts as cognitive activity. All of these assumptions warrant
further discussion.

6. As suggested in the text, the existence of a cognitive vocabulary is a necessary
condition for the persistence of cognitive ethology. However cognitive ethology is not
committed to “folk psychology.” Cognitive ethology is committed to the view that the
behavior of nonhuman animals can usefully be interpreted or explained in ways con-
sistent with our best understanding of cognitive states, whether these involve folk psy-
chological concepts or not. If our best understanding of cognitive states involves some
alternative to folk psychology, then cognitive ethology should embrace the alternative.
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MARC BEKOFF AND PAUL W. SHERMAN

4 Reflections on Animal Selves

IS SELF-COGNIZANCE a uniquely human attribute, or do other ani-
mals also have a sense of self? Although there is considerable interest in this
question, answers remain elusive. Progress has been stymied by misunder-
standings in terminology, a focus on a narrow range of species, and contro-
versies over key concepts, experimental paradigms and interpretations of data.
Here, we propose a new conceptual and terminological framework, empha-
sizing that degrees of self-cognizance differ among animals because of the cog-
nitive demands that their species-specific social structures and life-history
characteristics have placed upon them over evolutionary time. We suggest
that the self-cognizance of an organism falls at a point on a continuum of
social complexity and conscious involvement.

Although laypersons and researchers from many disciplines have long been
interested in animal self-knowledge (or self-cognizance) [1-3], and a large
amount of information has accumulated, few unambiguous conclusions are
available. This is mainly because of the difficulty of objectively assessing self-
knowledge and quantifying its neurobiological substrates among organisms
whose patterns of communication we only partially understand. Progress has
also been limited by inconsistencies in terminology, and by experimental par-
adigms that concentrate on visual rather than on chemical or auditory cues.
Moreover, relatively few species have been examined in detail, and all were ver-
tebrates, mostly primates.

Here, we suggest that it is appropriate and useful to consider knowledge
of self, or ‘self-cognizance’, as a continuum ranging from self-referencing to
self-awareness to self-consciousness (Box 1). We argue that degrees of self-
cognizance are better predicted by the behavioral ecology of a species rather
than by its relative brain size or phylogenetic closeness to humans. In social
animals, cognitive demands imposed by selection for cooperation, mainte-
nance of pair bonds, nepotism, and reciprocity on the one hand, and avoid-
ance of being cheated and effectiveness in competition on the other hand, have
resulted in the evolution of increased mental complexity [1-3]. Studies of self-
cognizance will benefit from capitalizing on this diversity, and also from con-
sidering self-cognizance in invertebrates and vertebrates. We argue that the
degree of self-cognizance of individuals in any species can be represented as
a point on a continuum of complexity and conscious involvement.

Reprinted from Bekoff, M., and P. W. Sherman. 2004. Reflections on Animal Selves. Trends in Ecol-
ogy and Evolution 19, 176-180, with permission from Elsevier.
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However, documenting degrees of self-cognizance is difficult. Ideally, indi-
viduals should be studied in their natural environments when they are mak-
ing decisions about how to modify their behavior toward other individuals of
their social group in light of the previous responses of those group members
to them. Thus, it will be useful to combine field observations of dynamic
changes in the behavior of an individual in social situations requiring self-
cognizance, such as deciding how long or hard to fight over a resource [4] or
responding to being cheated in a social contract [5,6], with noninvasive neu-
ral techniques to determine whether the target behaviors are linked to elec-
trophysiological responses of the types, and in the specific brain regions, that
are active in self-cognizant humans.

Currently, technical difficulties preclude applying certain neural techniques
to field situations. However, relevant techniques are being developed and, in
the meantime, cleverly designed laboratory experiments [5,7,8] might enable

Box 1. CATEGORIES (DEGREES) OF SELF-COGNIZANCE

In our scheme, ‘self-cognizance’ is used as an umbrella term to cover the con-
tinuum from self-referencing to self-consciousness. We hypothesize that species
exhibit different degrees of self-cognizance, which reflect variations in their
social environments and life histories. The position of an individual on the self-
cognizance continuum is based on the degree to which members of its species
or group engage in repetitive competitive or cooperative interactions with the
same conspecifics over their lifetimes and benefit from changing their responses
in light of outcomes of those previous interactions (see also [1,7,23]).

Self-Referencing

(also referred to as self-referent phenotype matching and the ‘armpit effect’:
[17,31,42-45]). Self-referencing is a perceptual process involving matching phe-
notypic characteristics of a target individual against the phenotype of the dis-
criminator. Discriminators compare labels of the target (such as of odor or
appearance) against labels learned from their own phenotype, and accept or
reject that target based on the degree of similarity [42,46]. Self-referencing can
be reflexive and noncognitive, even occurring in the immune system and in crea-
tures without brains, such as tunicates and plants [13,14,17]. If a brain is pres-
ent, it might be used in deciding, consciously or nonconsciously, what behav-
ioral action to take once recognition occurs [47].

Self-Awareness

(also referred to as ‘perceptual consciousness’[1] and ‘body-ness’ or ‘mine-ness’
[9,10]). Self-awareness is the cognitive process that enables an individual to
discriminate between its own body and those of others, or to discriminate pos-
sessions such as ‘my bone’ or ‘my territory’ from the similar possessions of oth-
ers. A sense of ‘body-ness’ is necessary for most animals to function in their
social and ecological milieus (i.e. to find mates, to evade predators, or to avoid
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Box 1 (continued)

bumping into each other). A brain is required for this level of self-cognizance,
although the actual discrimination can be conscious or unconscious. Being self-
aware does not imply that individuals use self-referent phenotype matching or
vice versa.

Self-Consciousness

(analogous to ‘reflective consciousness’ [1], ‘sense of self” [7], ‘self-reflection’
[35], ‘I-ness’ [9] and ‘I-self” [34]; having ‘sympathy, empathy and a theory of
mind’ [27] also are included). Self-consciousness involves having a sense of one’s
own body as a named self, knowing that ‘this body is me’ and thinking about
one’s self and one’s own behavior in relation to the actions of others. A brain
is required and the underlying processes are conscious. Being self-conscious
implies that an individual is self-aware, and that it can use self-referent pheno-
type matching. We hypothesize that self-consciousness evolves when individu-
als benefit from analyzing and revising their own behavior in light of how spe-
cific members of their social group, including actual or potential mates,
responded to their behavior in the past. Self-consciousness leads to dynamic and
finely graded behavioral outputs, ranging from cooperation to selfishness,
depending on the costs and benefits of previous responses of conspecifics to the
focal individual.

us to infer what is happening within the brains of animals as they make deci-
sions requiring self-cognizance.

ANIMAL SELVES: WHAT IS THE PROBLEM?

Although there is considerable interdisciplinary interest in animal self-
cognizance [1-3,7-11], few unequivocal answers are available. Individuals of
most species behave as if they ‘know’ that they are similar to, but distinct from,
others of the same species [12]. For example, they seldom mate with the wrong
species; they position their body parts in space so that they do not collide with
nearby conspecifics as they move, or travel as a coordinated hunting unit or
flock; and, they discriminate members of their social group from foreign group
members, relatives from nonrelatives, and close from distant kin [13—-16]. How-
ever, there is presently no agreed-upon objective way to assess the degree of
self-cognizance of an individual.

Here, we address five specific questions, namely: (i) what does it mean to
say that an animal is self-cognizant?; (ii) is self-cognizance a dichotomous
phenomenon or a continuum?; (iii) does the occurrence of self-referent phe-
notype matching [17] imply that an animal is self-cognizant?; (iv) is knowl-
edge of the neural mechanisms underlying self-cognizance in humans useful
for inferring self-cognizance in other animals?; and (v) what are the promis-
ing directions for future research?
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IS SELF-COGNIZANCE A CONTINUUM?

In 1871, Darwin [18] asserted that ‘the difference in mind between man and
the higher animals, great as it is, certainly is one of degree and not of kind’.
By contrast, Hauser [7] recently suggested that ‘our own species may be on
its own in having the capacity to understand what it’s like to have a sense of
self, to have unique and personal mental states and experiences’. So, is self-
cognizance best characterized as a dichotomous variable (either an animal has
it or it doesn’t) or as a continuum?

We argue for characterizing self-cognizance as a continuum. First, too few
species have been studied in sufficient detail to support empirically the claim
that a general cognitive discontinuity exists between humans and all other
animals [1,2,7,11]. Second, even if there were discontinuities between humans
and other animals in some cognitive capacities (e.g. language abilities [19]),
we are not forced to accept that discontinuities therefore exist in all cognitive
capacities [1,20-22]. We hypothesize that species exhibit different degrees of
self-cognizance (Box 1), which reflect variations in their social environments
and life histories. The position of an individual on the self-cognizance con-
tinuum is determined, ultimately, by natural selection, based on the degree to
which members of its species or group (e.g. males or females) repeat compet-
itive or cooperative interactions with the same conspecifics over their lifetimes
and benefit from changing their responses in light of outcomes of those pre-
vious interactions (see also [1,7,23]).

We suggest that self-cognizance is favored to the degree that individuals
benefit from reflecting on their own behaviors in light of the previous
responses of conspecifics, and dynamically and adaptively adjusting their
future behaviors accordingly. These are differences in degree, rather than in
kind, among species and individuals, and they should be reflected in a con-
tinuum of self-cognizance.

METHODOLOGICAL ISSUES

It is obvious to most pet owners that their companion animals are self-cognizant
to some degree [certainly self-aware, and perhaps even self-conscious (Box 1)].
Initially, it also seemed reasonable to suppose that our closest primate relatives,
such as chimpanzees, gorillas and orangutans, share a human-like capacity for
self-consciousness (i.e. the highest degree of self-cognizance). However, none
of these conjectures can be proven, because there is no agreed upon objective
way to quantify self-cognizance.

Research on this topic has been conducted on a few captive individuals,
some of which received extensive training [1,7,12,22,24-26]. We actually
know very little about degrees of self-cognizance among companion animals,
less still about free-living nondomesticated species and essentially nothing
about interindividual variation in degrees of self-cognizance in nature, for
example between males and females, juveniles and adults, or dominants and
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subordinates. Most importantly, we do not know how variations in expres-
sion of self-cognizant behaviors affect the survival and reproductive success
of their bearers [10].

Thirty years ago, Gallup [25,27] proposed using the mirror test to infer self-
consciousness. This test was based on the observation that some captive chim-
panzees would gaze into a mirror and then touch a colored spot that had
been placed on their forehead whilst they were sedated. This response became
the gold standard for inferring animal self-consciousness.

Recently, however, many authors [7,22,26,28,29] have highlighted prob-
lems with interpreting the results of the mirror test. Most importantly, it can
yield false negatives: if an individual fails the test, it does not necessarily mean
that the animal is not self-conscious. For example, an individual might fail the
test because vision is not the primary sensory modality of recognition in that
species; chemical cues often are more important [30-32]. Even in animals that
primarily use vision in recognition, the mirror test can yield false negatives;
for example, if an individual recognized itself but did not give a detectable
behavioral response [13,14]. This might account for some of the well known
variability in mirror-test results [7]. Finally, some species or individuals (e.g.
male canids and primates) tend to avoid eye contact with same-sex con-
specifics, because it is a threatening gesture. These individuals are hesitant
about gazing directly into a mirror.

If failing the mirror test does not prove that an individual lacks self-
consciousness, what does passing the test mean? Some researchers [3,7,9,10]
believe that it indicates only that chimpanzees are self-aware (Box 1). Others
offer a richer interpretation. Thus, Gallup [27] concluded that ‘not only are
some animals aware of themselves but such self-awareness enables these ani-
mals to infer the mental states of others. In other words, species that pass the
mirror test are also able to sympathize, empathize and attribute intent and
emotions in others—abilities that some might consider the exclusive domain
of humans’. Gallup believes that passing the mirror test implies self-con-
sciousness and having a ‘theory of mind’.

However, too little is known about the behavioral ecology of animal
self-awareness to support either the rich or the impoverished interpretation
of passing (or failing) the mirror test. Moreover, results from a few captive
individuals might not reflect the capacities for self-cognizance of an entire
species in nature. By itself, the mirror test is therefore neither necessary nor
sufficient to infer where species or individuals lie along the continuum of
self-cognizance.

BRINGING TOGETHER ETHOLOGY, BEHAVIORAL
EcoLOGY AND NEUROBIOLOGY

The foregoing discussion about degrees of self-cognizance poses more ques-
tions than it answers. For example, do the great apes have a special, refined
sense of self-cognizance that is similar to self-consciousness in humans but
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which is lacking in the other creatures? To what degree are other social ani-
mals, including insects, spiders, rodents, herpestids (mongooses), canids, birds
or fish self-cognizant? How would we find out? Addressing these issues
requires objective criteria for recognizing degrees of self-cognizance, criteria
that take into account the sensory capabilities and behavioral ecology of each
species. Given the diversity of animal social and sensory systems, no single
technique is likely to provide an acid-test for determining degrees of self-
cognizance across all taxa.

However, a relatively new and potentially promising general approach to
designing tests of self involves the use of noninvasive techniques to detect neu-
ral activity, as measured by firing rates and cell metabolism. These methods
include the measurement of evoked response potentials (ERPs) and the use
of positron emission tomography (PET scans) or functional magnetic reso-
nance imaging (fMRI). These techniques can be coupled with others, such as
transcranial magnetic stimulation (TMS), that create mini-disruptions of neu-
ral activities in specific brain regions.

Neural imaging has recently been used on humans to identify brain areas
involved in certain perceptual and emotional processes [33,34], including what
Johnson et al. [35] termed ‘self-reflection’ (our self-consciousness: Box 1).
Based on results of neuroimaging studies, Keenan ez al. [36] suggested that
“there may be a bias for the processing of ‘self” within the right prefrontal cor-
tex in humans and other primates”.

We eagerly anticipate the broader application of neuroimaging and other
neurobiological techniques, perhaps eventually to free-living animals in their
native ecological and social environments. However, there are major techni-
cal hurdles that must first be overcome, because current methods require the
confinement of subjects, and even then artifacts resulting from their move-
ments can lead to confusion in the interpretation of data.

Nonetheless, we are optimistic. Technical solutions are emerging, such as
being able to capture brain activities during socially relevant situations in a
highly restrictive scanner. Until appropriate technology is available, it might
be possible to design relevant laboratory experiments [5,7,8] that, when cou-
pled with existing technology, enable us to infer where and when activity is
occurring in the brains of animals that are only loosely restricted.

If so, the next step would be to visualize the neural processes that occur in
humans when we engage in tasks requiring mobilization of self-consciousness,
such as thinking about our own thoughts and actions [1] or considering how
to respond to being cheated in a social contract. If neural imaging studies yield
a baseline profile of what brain activities are associated with behaviors requir-
ing self-consciousness in humans, it would be a place to begin the search for
objective evidence of self-consciousness in non-humans. For example, to inves-
tigate the degrees of self-cognizance enlisted in the mirror test, it would be
valuable to map the brain regions and neural activity profiles that occur in
chimpanzees that are passing the test, as well as in those that are failing it.
Results could be compared with neural imaging data from humans who were
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taking the mirror test or otherwise were behaving self-consciously [35,36]. If
active brain regions and neural profiles of chimpanzees that pass the mirror
test were similar to those of humans engaged in tasks known to involve self-
consciousness, but different from chimpanzees that do not pass, then, by anal-
ogy, the mirror test has revealed probable self-consciousness in chimpanzees.
However, if brain regions and neural profiles of chimpanzees that pass the test
are very different from those of self-conscious humans, then either chim-
panzees are self-aware but not self-conscious (Box 1) or else chimpanzee brains
and neural processes are quite different from those of humans.

Thus, neurobiological studies of other social species that are engaged in rel-
evant behavioral tasks, although currently technically impossible, are likely to
be rewarding in the future. Neural correlates that are associated with various
degrees of human self-cognizance might differ from those in other species
because of variations in neuroanatomy (e.g. the presence or absence of a pre-
frontal cortex) or because of the use of different sensory modalities. However,
this is more of a caution than a deterrent to such investigations.

We predict that species will exhibit various degrees of self-cognizance,
reflecting differences in their social environments and life-history character-
istics [1,2,7,9,10]. In particular, greater degrees of self-cognizance (Box 1) are
expected in species in which individuals benefit most from reflecting upon and
revising their own behavior in light of how particular conspecifics have
responded to them previously. Self-cognizance should thus be most devel-
oped in long-lived, group-living animals, in which individuals have repeated
interactions, both cooperative and competitive, with the same suite of con-
specifics [23]. The putative self-consciousness of chimpanzees and gorillas
[7,25,26] supports this hypothesis, but that of orangutans [7,37] might not,
because they are relatively nonsocial on Borneo. However, orangutans are
more social elsewhere in their range (e.g. on Sumatra). It would be interest-
ing to compare the self-cognizance of individual orangutans living in these
different areas.

It also will be illuminating to investigate degrees of self-cognizance in social
vertebrates and invertebrates, such as honey bees Apis mellifera, paper wasps
Polistes fuscatus, damp-wood termites Zootermopsis nevadensis, gray wolves
Canis lupus, naked mole-rats Heterocephalus glaber, lions Panthera leo,
meerkats Suricata suricata, gray parrots Psittacus erithacus, Florida scrub
jays Aphelocoma coerulescens and acorn woodpeckers Melanerpes formicivorus
[6,37-40]. In each species, mated pairs and other group members interact
repeatedly over their lifespans, groups comprise close and distant kin, and
intra-group dynamics can involve nepotism, reciprocity, competition and self-
ishness [40]. The abilities of individuals to reflect upon and modify their own
behaviors in response to previous responses of members of their social group
would presumably enhance cooperation and group coordination in finding
food (honey bees, wolves and lions), maintenance of food stores (woodpeck-
ers and naked mole-rats) and pair bonds (damp-wood termites and parrots),
and avoidance of predators (paper wasps, meerkats and jays).
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We hypothesize that degrees of self-cognizance evolved along with coop-
erative breeding and sociality. Moreover, we expect highly social species to be
self-conscious because if individuals only were self-aware (Box 1), they would
be unable to respond adaptively to the previous responses of group-mates to
them. Lack of self-consciousness could thus restrict the ability of individuals
to cooperate and to compete effectively, which, in turn, could compromise
group cohesion and stability, and limit the reproductive opportunities of the
individuals concerned.

WHERE TO FROM HERE?

Studies of self-cognizance as a continuum will undoubtedly lead to bold pro-
grams of interdisciplinary research and forge new links among animal behav-
iorists, evolutionary biologists, cognitive ethologists and neuroscientists.
Future studies must pay attention to the behavioral ecology of each species
as well as to basic and well accepted biological ideas, such as evolutionary con-
tinuity and the comparative method.

It is useful to return to basics. We must revise our definitions and refocus
our questions, and an agreed-upon terminology is a good place to begin.
Defining what self-cognizance means, what behavioral abilities accompany dif-
ferent degrees of it, and what neural activities are diagnostic of each degree,
are essential (e.g. Box 1). In particular, if we can agree on objective criteria
that characterize human self-consciousness [36], for example based on behav-
ioral and neural responses to perceived cheating on social contracts [41], we
might then be able to apply those same criteria to infer self-consciousness in
other animals.

Although there are major methodological hurdles, we are optimistic that
researchers and technological innovations can meet these challenges. Our goal
should be to quantify and compare degrees of self-cognizance among animals
in natural or semi-natural ecological and social settings, and also to investi-
gate how different sensory modalities contribute to enabling different degrees
of self-cognizance.

Finally, and in light of Darwin’s principle of evolutionary continuity [18],
we urge abandonment of the anthropocentric view that only big-brained crea-
tures, such as great apes, elephants and cetaceans have sufficient mental capac-
ities for the most complex degree of self-cognizance: self-consciousness.
We hope the current conventional wisdom that only a few species are self-
conscious will become a historical curiosity and that, in its place, will arise an
empirical understanding of where the minds of various social vertebrates and
invertebrates lie on a continuum of self-cognizance.
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I1.

THE SOCIAL BEHAVIOR OF
DoGs AND COYOTES

THE ESSAYS IN PART II are concerned with various aspects of the
social behavior and behavioral ecology of coyotes and dogs, apart from social
play, which is the subject of the next section. They highlight the importance
of comparative research, covering such topics as social organization and
behavioral ecology, social communication, behavioral flexibility, the behav-
ioral biology of feral dogs, scent marking, and the processes of domestica-
tion and feralization. Dogs are fascinating beasts on their own, independent
of the wonderful traits which we impute to them. I have learned much from
the dogs—Moses, Mishka, Sky, Inukpuk, Sasha, and Jethro—with whom I
have shared my home, and I always love to recall John Allen Boone’s lovely
stories about his canine friend Strongheart, and John Muir’s beautiful prose
about his beloved dog-buddy Stickeen. Muir wrote: “Stickeen was more than
just a clever dog, he was a messenger, a harbinger of good news about the
natural world.”

There are numerous examples of the close bonds that develop between
dogs and people, and because of this, there are numerous opportunities to
learn not just about dogs but about how their behavior is similar to and dif-
ferent from that of their wild relatives, and about ourselves. Dogs are rela-
tively easy to study, and knowledge of their behavior can add to our enjoy-
ment as we watch them romp about in our homes and at dog parks. We can
also learn much about dog behavior by studying shelter dogs, a point well
made in Leslie Irvine’s book If' You Tame Me.

My graduate work at Washington University focused on comparative
aspects of behavioral development and detailed analyses of the dynamics of
social play in various canids. I had longed to conduct field research, and
when an opening for an ethologist became available at the University of
Colorado in Boulder, I applied for the position and was hired in fall 1974.
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Shortly thereafter I was fortunate enough to have two superb graduate stu-
dents join me—1Joel Berger and John Byers—who have gone on to enjoy stel-
lar careers. Both Joel and John conducted fieldwork on various aspects of
behavioral development and social organization in bighorn sheep and pecca-
ries, and their field experiences kindled my desire to get out into the field.

In September 1977, I began a seven-year field project on the social behav-
ior and ecology of coyotes (Canis latrans) who lived around Blacktail Butte
in the Grand Teton National Park. The main focus at the start was on differ-
ences in behavioral development among individual coyote littermates and
how these differences influence later patterns of social behavior, especially
social play and aggression. The fieldwork in the Grand Tetons was absolutely
wonderful, often tedious and frustrating but also incredibly rewarding in
numerous ways.

My interest in coyotes also had a practical side, stemming from a wide vari-
ety of horrific techniques that were used to control—kill—them, methods
that did not work then and still do not work. I wanted to try to bridge the
gap between those “wildlifers” who wanted to control coyotes despite the lack
of knowledge about their behavior and those who wanted to learn more about
them from a more academic perspective that could have practical implications.
In 1974, 1 organized a symposium on coyotes and later edited a book on their
biology, behavior, and management. In the late 1970s, data were published that
suggested that coyotes were major predators on livestock and other animals,
but much of that information was not subjected to statistical analysis. Indeed,
when I did some statistical analysis, it turned out that coyotes were not as dev-
astating to livestock as were, for example, other predators and disease. Inter-
estingly, my paper was accepted and then temporarily rejected for what I
learned were political reasons. Some influential people weren’t happy with
what the statistical analyses showed.

CoOYOTES: TIRELESS TRICKSTERS, PROTEAN PREDATORS

The first essay in this section, “The Social Ecology of Coyotes,” appeared as
a cover story in Scientific American. In this paper, Mike Wells and I presented
data that showed that the social organization of coyotes—whether they lived
alone, with a mate, or in a pack that resembled a wolf pack—was influenced
by the nature of their food supply, especially elk carrion. We also showed that
for the most part, a coyote pack was an extended family of parents and young
from various years.
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Coyotes are genuine masters of behavioral flexibility. Talking about “the”
coyote is misleading. The moment one begins making broad generalizations,
one is proven wrong. Coyotes show great variation in their social organiza-
tion. In some areas, coyotes live like typical gray wolves, in resident packs
of four to eight individuals that are close-knit extended families consisting
of overlapping generations of parents, the young of the year, and adult
helpers who do not reproduce but could if they left the group. In other habi-
tats, they live either as mated pairs or as roaming single individuals, show-
ing little or no attachment to a particular site. During our study, we discov-
ered that coyotes living as few as 1.5 kilometers apart showed variations in
social organization.

In a nutshell, coyotes are quintessential and resourceful opportunists who
defy profiling as individuals who predictably behave this way or that. Because
of their slyness and behavioral flexibility, they are fascinating and challeng-
ing to study. Coyotes are a model animal for learning about adaptability and
success by nonhuman individuals striving to make it in a human-dominated
world. Coyotes, like Proteus the Greek, who could change his form at will and
avoid capture, are truly protean predators. They are a success story, and per-
haps hapless victims of their very success.

WHERE DID DoGgs CoOME From?

I loved studying coyotes because of their uncanny ability to adapt to myriad
different and highly variable situations. I also found myself becoming increas-
ingly interested in the behavior of domestic dogs, in light of what my col-
leagues and I were learning about wild canids.

Though incredibly special to me, the dogs with whom I shared my home
were just a few of more than hundreds of millions of dogs worldwide. We are
surrounded by these amazing and lovable creatures. In 2001, there were about
than sixty-eight million dogs in forty million households in the United States.

But where did dogs come from? There is a lot of interest in the origin of
dogs among researchers and down-home dogophiles. It is well accepted that
all dogs descended from gray wolves, but there is still some debate about pre-
cisely where and when dogs originated. Archeological and genetic evidence
suggest that they appeared about twelve to fifteen thousand years ago, but
other evidence suggests a more ancient origin, perhaps as long as a hundred
thousand years ago. Early dogs were indistinguishable from small wolves,
which is one reason they might not show up in the archeological record.
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Peter Savolainen and his colleagues at the Department of Biotechnology
at the Royal Institute of Technology in Stockholm, Sweden, searching with
his colleagues for what he calls the “dog Eve,” analyzed mitochondrial DNA
(DNA from cellular structures called mitochondria that provide the power for
life’s processes) from the hair of 654 dogs representing all populations world-
wide. They discovered a common origin for all populations of dogs, a single
gene pool in East Asia (Thailand, Cambodia, Tibet, China, Japan, and Korea)
about fifteen thousand years ago, but it is possible that dogs differentiated as
many as forty thousand years ago.

Jennifer Leonard, working at the University of California in Los Angeles
along with an international team of five colleagues, discovered that native
American lineages of dogs originated from about five different lineages of
dogs that accompanied humans across the Bering Strait in the late Pleis-
tocene (the “ice age,” about ten thousand years ago) as they colonized the
New World. Ancient American and Eurasian domestic dogs share a common
origin, Old World gray wolves. Ancient New World dogs are more similar to
Old World dogs than they are to New World wolves. All in all, it is well
accepted that dogs were domesticated in the Old World and brought to the
New World.

Most modern breeds formed in the last two centuries. And although there
is a lot of variability in behavior, size, color, coat, tail length, and ears, a recent
study by Scandinavian researchers Kenth Svartberg and Bjérn Forkman on
more than fifteen thousand dogs of 164 breeds showed that, despite individ-
ual and breed differences, dogs share five personality traits. These can be boiled
down to playfulness, curiosity/fearlessness, chase proneness, sociability, and
aggressiveness. Earlier research on wolves showed comparable results,
suggesting that personality traits were little affected by domestication.

Dogs live in a wide variety of habitats, and they are able to adjust to novel
situations by being flexible rather than locked into a single or a few modes of
behaving. But is Fido smarter than Kitty, or not as smart as Jane Goodall’s
chimpanzee friend Fifi? This question can be misleading. As a biologist, I do
not get much out of these comparisons, but I am interested in why some indi-
viduals of the same species are smarter—more adaptable—than others. I can
put this question to rest by saying there is not a clear linear scale of intelli-
gence on which it is easy to place some species above others. This is not to say
that dogs are not smarter than mosquitoes, but I really do not know this for
a fact, since mosquito intelligence has not been studied, and mosquitoes seem
to fare quite well in their world.
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ARE D0OGS MERELY DUMBED-DOWN WOLVES?

Dogs are domesticated animals. Domestication is an evolutionary process
that involves varying degrees of human control, takes place over long periods
of time, and involves genetic changes. It is important to emphasize that ani-
mals can be socialized but not domesticated—domesticated and socialized are
not synonyms, because domestication does not take place during an individ-
ual’s lifetime. Thus, the phrase “domesticated wolf” is misleading, although
dogs are domesticated wolves, from an evolutionary perspective. Even a feral
dog is a domesticated individual. Obviously, there are no genetic changes in
an individual during the transition from the feral to the socialized state; how-
ever, it remains possible that over time and a significant period of reproduc-
tive isolation, genetic changes in a population of feral animals might occur.

People often wonder if dogs are dumbed-down wolves, because dogs have
been domesticated and selectively bred (or “artificially selected,” according to
Charles Darwin) by humans for whatever traits we desired. But they are not.
It is important to emphasize that there is a big difference between “being
domesticated” and “being socialized.” A tame wolf is not domesticated, but
rather she is socialized to humans. Likewise, an unsocialized and aggressive
dog is still a domesticated animal. Again, domestication is a long-term
evolutionary process, whereas socialization occurs during the lifetime of an
individual.

Domesticated dogs have retained various juvenile characteristics, an effect
called neoteny. Such features include changes in head and body size, rounder
foreheads that are more attractive to caregivers, smaller canine teeth, and
drooping ears. Selection for more docile individuals has also changed dog
behavior to be more infantile—dogs are usually more solicitous and deferen-
tial than are their wild relatives. While domestication has resulted in floppy
ears, tails of all shapes and sizes, the loss of antipredatory responses, reduced
head (around 20 percent) and brain size (about 10-15 percent, when dogs are
compared to wolves of similar body size), and smaller teeth, the close associ-
ation of dogs with humans has also had an effect on their ability to think. So,
as it turns out, dogs can do things that wolves cannot. Wolves are impressive,
but so are dogs.

Harvard University researcher Brian Hare and his colleagues conducted a
series of experiments in Massachusetts and Germany to see if dogs and
human-reared wolves could take cues from a human’s gaze or pointing to
locate food that was out of sight. Hare and his team performed what are
called “ecologically relevant” experiments that take into account the dog’s
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ecological niche, one that includes humans. Their results are very interesting
and important. None of the seven wolves scored higher than chance could
account for with any of the cues, but all seven dogs did. Furthermore, wolves
who were raised by humans did not follow human signals, but young puppies
who had little human contact did. Dogs could also follow the human eye and
hand but would not follow the eye if it conflicted with the hand movement.
Even great apes have trouble with this. Adam Miklosi and his colleagues dis-
covered that dogs could learn to negotiate a detour faster if they watch a
human do it first. They also learned that dogs could use their gaze to direct
humans’ attention to various aspects of dogs’ environment. A nice two-way
street it is, and it is not so surprising, given the close and enduring connec-
tions between dogs and people.

Now, this does not mean that dogs are necessarily or always smarter than
wolves, but it does point out that domesticated animals are smart and can
adapt to what they need to do to live in their human-dominated worlds. Dogs
are constantly attending to human gazing and pointing, whereas wolves are
not. Dogs have learned to understand us, and we have learned to understand
them. Wolves have no need to develop these skills.

Dogs can also make tools. Lenny Frieling, whom I met at a meeting near
Boulder, Colorado, told me that his dog, Grendel, made a tool so that she
could scratch her back. Grendel, a small mutt who had a long torso and short
legs, couldn’t reach the center of her back to scratch it. When Frieling gave
Grendel a cylindrical bone that had parallel flat sides, Grendel chewed one
side of the bone so that it had raised ridges. She would place the bone on the
floor, flat side down, and roll over onto the two raised ridges, using the
protrusions to scratch the center of her back. What’s very interesting is that
Grendel did this with two different bones.

THE TRUTH ABOUT D0GS—OH, REALLY?

Of course, there are always killjoys. Stephen Budiansky, in his book The Truth
about Dogs and in an op-ed essay in the New York Times in December 2002,
tried to argue that dogs exploit their relationship with humans selfishly, that
they “play us like accordions,” and that they chose us during domestication
and became master manipulators. Perhaps Budiansky should meet Jackie
Tresize and ask this homeless man about his best friend, Champion (see the
Introduction to this volume); Omar Eduardo Rivera, a blind man who was
rescued from the seventy-first floor of the North Tower on 9/11 by his guide
dog, Salty; prisoners who care for dogs; and the millions of other people who
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have enjoyed mutually cooperative relationships with dogs, have gotten much
solace from them, and in turn offered them much comfort. Dogs are complex
beings whose psyches and behavior are not easily understood or teased apart.

Budiansky also eschews anthropomorphism, but he uses it freely. He claims
too that dogs most likely do not have a “theory of mind,... an ability to imag-
ine what others are thinking, perceiving, and feeling.” Instead, they are driven
by having formed “fairly simple associations.” Once again, no one has truly
studied whether dogs have a theory of mind, and until we have sufficient
data, we need to keep the door open to the possibility that they do, like other
animals, especially some nonhuman primates. The data of Hare and his
colleagues and my own data on social play (Part III) argue strongly against
Budiansky’s claim.

One of Budiansky’s concerns is that dogs do not have language, or at least
a humanlike language, and some people believe that an organism without lan-
guage cannot be conscious. The criterion of language is extremely anthro-
pocentric—very self-serving for humans who want to separate humans from
other animals—and it can easily be used to deny dogs and all animals con-
scious thought. Dogs do not have a humanlike language, but they have their
own sorts of complex communication systems and their own consciousness,
which may or may not resemble human consciousness. Perhaps dogs have
sound or odor representations or “pictures” in their minds, and while some
of these mental activities might be incredibly foreign to us, they are no less
real to the dogs, and our canine buddies do not need any language at all to
make conscious decisions.

FErRAL DoGs

Now that it is clear that we can learn much from studying dogs—as if you
needed more convincing—I want to discuss various aspects of dog behavior,
beginning with studies of the social biology of free-ranging dogs living in
Ciudad Juarez, Mexico, and on the Navajo Reservation near the communi-
ties of Window Rock, Arizona, and Navajo, New Mexico. Tom Daniels, who
had done extensive research on free-roaming dogs in Newark, New Jersey, was
the perfect person to do this research.

In the second essay in Part II, “Population and Social Biology of Free-
Ranging Domestic Dogs, Canis familiaris,” Tom and I show that urban and
rural dogs were less social than expected and that feral dogs usually lived in
packs. A pack was defined as “a group of animals that traveled, rested, for-
aged, and hunted together.” Little advantage was conferred on group-living
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dogs, because the scarce resources that were available could be more easily
exploited by lone individuals. What was very significant about this research
is that it showed that we need to be careful about making broad generaliza-
tions about the behavior of “dogs”—there is great variability in their behav-
ior and social organization, as there is for many other animals, and trying to
figure out why there is this variability is extremely challenging and begs for
more detailed research. What is also clear is that we can earn much from
studying dogs and that in many ways their behavior—how they respond to
variations in food resources and exploitation by humans—is the same as that
of their wild relatives.

WHY Do D0OGS SCRATCH THE GROUND AFTER PEEING?
IT’S MORE COMPLEX THAN IT SEEMS

Everyone who has watched dogs knows that not only do they like to urinate
as they move around, but also on occasion they vigorously scratch the ground
after they pee. I always wanted to know more about ground scratching, so I
decided to study it and see if I could add some “hard data” to the discussion.
As I report in the third essay of this section, “Ground Scratching by Male
Domestic Dogs: A Composite Signal?” I discovered that ground scratching
occurred more when there were other dogs around to see it, and that it likely
is a visual signal that carries the message, “I just peed.” Ground scratching
might also serve to deposit scent from the interdigital glands in dog’s paws
and to indicate “There’s pee here” with the visible slash it leaves on the ground.
However, dogs also scratch the ground after they raise their leg but do not
deposit any obvious urine (called dry marking), a sequence that calls atten-
tion to the idea that on some occasions dogs might want to deceive other
dogs into thinking they just urinated. Thus, ground scratching is a compos-
ite signal that combines visual and chemical components and is more com-
plex than it appears at first glance.

DoN’T EAT YELLOW SNOW—MOVE IT!

It’s a cold winter morning and I'm following my late companion dog, Jethro,
on a snowy trail near my home outside Boulder, Colorado, eager for him to
pee so I can scoop up the yellow snow to learn more about what he knows
about himself and others. He readily complies, again and again. “Observa-
tions of Scent-Marking and Discriminating Self from Others by a Domestic
Dog (Canis familiaris): Tales of Displaced Yellow Snow,” the final essay in
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Part I1, reports on my discoveries on this day and throughout a five-year proj-
ect that some have called weird, especially people who watched me follow
Jethro and other dogs waiting for them to pee. I frankly thought it rather nor-
mal to begin my day by moving yellow snow to see how Jethro would respond
to the olfactory symphonies emanating from it—a new-fashioned method by
which to study what dogs think about and what they know. I discovered that
Jethro discriminated his own urine from other dogs’ urine and that while inter-
est in his own urine waned over time, it remained constant for other dog’s
urine. Jethro also discriminated between the urine from males and that from
non-estrus—out of heat—females. While some of these results are not sur-
prising, there have been few experimental studies, and only one of free-roam-
ing dogs, that have investigated questions about dogs’ responses to their own
and others’ scents. In this case, some of our intuitions turned out to be cor-
rect, but there is more to the story. Clearly, we can learn much from living with
and studying dogs. And it’s a lot of fun to do so.



MARC BEKOFF AND MICHAEL C. WELLS

5 The Social Ecology of Coyotes

MOTION-PICTURE FILMS about the American West almost always
depict coyotes in the same way, as solitary animals howling mournfully on the
top of a distant hill. In reality, coyotes are protean creatures that display a
wide range of behavior. They are characterized by highly variable modes of
social organization, ranging from solitary (except for the breeding season)
and transient individuals to gregarious and stable groups that may live in the
same area over a long period of time. Between the two extremes are single indi-
viduals and mated pairs that tend to remain in one area. Indeed, a single
coyote may in its lifetime experience all the different grades of sociality. This
remarkable flexibility in the ways coyotes interact with one another can best
be understood by examining their ecology, or the ways they interact with their
environment.

It is generally accepted that most animal characteristics are the product of
an interaction between inherited predispositions and the environment. In other
words, although the cumulative passing of genes by successfully reproducing
individuals establishes certain tendencies in each animal, many observable
traits are subject to modification by proximate, or immediate, factors in the ani-
mal’s environment. Thus many of an animal’s traits, in particular behavioral
ones, can be viewed as adaptations to the environments in which the animal
has lived or is living. For example, the Dutch ethologist Hans Kruuk, who has
done intensive studies of hyenas, has concluded that for many large carnivores,
which typically have few predators (other than man), the nature of food
resources is an important proximate factor that influences social behavior.
More precisely, it appears that variations in the sociality of carnivores of the
same species can often be traced to differences in their food supply.

For the past three years we have been observing the behavior of coyotes in
the wild, mostly in Grand Teton National Park near the town of Jackson in
northwestern Wyoming. Our studies indicate that the social organization of
coyotes is indeed a reflection of their food resources and that three variables
have a direct and significant impact in this regard: the size of the available
prey, the prey’s spatial distribution and its temporal, or seasonal, distribution.
We shall report on our findings about both the specific behavioral adaptations
coyotes seem to make to different types of food supply and the advantages
these adaptations seem to confer. Before we undertake to sort out this aspect

Reprinted from Bekoff, M., and M. C. Wells. 1980. The Social Ecology of Coyotes. Scientific Amer-
ican 242, 130-148. Reprinted with permission. Copyright © 1980 by Scientific American, Inc. All
rights reserved.
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of the complex relation between coyotes and their environment we shall briefly
describe the animals and the setting in which we are studying them.

CoYOTES (Canis latrans) belong to the same mammalian family as jackals,
foxes, wolves and domestic dogs. There are 19 recognized subspecies of
coyotes, but because the animals are currently more mobile than they used to
be and crossbreed to a greater extent there seems little reason to retain the
more refined classification. Coyotes mate once a year and are generally
monogamous, so that the same pair may mate in the same area over long
periods, often returning to the same den site year after year. (Coyotes bear their
young in holes in the ground, which they may or may not dig for themselves;
the coyotes we observed generally made use of holes that had already been
excavated by badgers.)

In a study of coyotes in the Canadian province of Alberta, Donald Bowen
of the University of British Columbia noted that coyotes living in packs not
only eat, sleep and travel in close association with one another but also tend
to exhibit dominance relations. Franz J. Camenzind, who has studied coyotes
on the National Elk Refuge adjoining the town of Jackson, has made similar
observations. In general pack members are more sociable with one another
than they are with outsiders, such as single coyotes living in the same area or
passing through. It appears that most members of a coyote pack are geneti-
cally related. Indeed, the basis of coyote social structure is probably the mated
pair supplemented by those offspring that do not leave the pack when they
are old enough to care for themselves.

Typically only one male and one female breed in each pack. Some of the
nonbreeding individuals may help to raise other members of the pack, most
probably their younger siblings, and to defend food supplies, mainly against
other coyotes. Packs may also include nonbreeding hangers-on, probably also
offspring of the mated pair in the pack, that continue to live in the vicinity of
the pack but interact very little with it. (It is possible that these individuals
benefit from such a minimal association by “inheriting” a breeding area after
a parent leaves it or dies.)

Coyotes are found in diverse habitats in Canada, Central America and
most of the states of the continental U.S., but even within a single geograph-
ical setting their social behavior can vary dramatically. Our primary site for
the long-term observation of wild coyotes is the area around Blacktail Butte
in the southeastern corner of Grand Teton National Park. This is a particu-
larly good place for a study of behavior and ecology because the animals that
live in the park are relatively unaffected by man. Moreover, from Blacktail
Butte, which rises some 300 meters from the surrounding valley floor, it is easy
to observe coyotes going about their normal activities. Our findings for the
Blacktail Butte area have been supplemented by observations of coyotes one
of us (Bekoff) made with the aid of several students in Rocky Mountain
National Park in Colorado. In the Moraine Park section of that park, where
the study was carried out, the environmental conditions were quite different
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from those found at Blacktail Butte, and so in many cases comparing data
from the two locations has helped us to identify variables influencing social
behavior. We have also done experiments with animals in captivity, so that
relevant competing variables could be more closely controlled.

For studies such as ours it is important to be able to identify various
members of wild populations, but in the case of coyotes distinguishing char-
acteristics such as size (ranging from eight to 20 kilograms for males) and coat
color (a highly variable blend of white, gray, brown and rust) may change with
time. As a result it has been necessary to capture and mark individual coy-
otes, and for this purpose we generally rely on foot traps, the jaws of which
are wrapped with thick cotton padding to reduce the likelihood of injury to
the trapped animal. To keep the coyote from thrashing around in the trap we
frequently attach a tranquilizer pellet, which the animal usually swallows. The
tranquilizer sedates the trapped coyote but does not render it unconscious. The
trap lines are covered on foot, on skis or by automobile every six to eight hours
so that the coyotes are restrained no longer than is necessary.

Once a coyote has been captured it becomes extremely docile, and so when
we find a coyote in one of our traps, we immediately release it and then pro-
ceed to weigh it, note its sex, make an assessment of its physical condition and
estimate its age. Next we attach a colored identification tag to each ear and
fit it with a collar bearing a small radio transmitter. In this way after the coy-
ote is released we can identify it even when it is out of sight, and we can
always tell which coyotes are associating with one another. Because the area
around Blacktail Butte is quite open, however, we are usually able to see the
coyotes (with binoculars or a spotting telescope if not with the eye), and the
radio transmitters serve primarily for the gathering of data on wide-ranging
movements of individuals and groups.

THERE ARE MANY WAYS in which the nature of food resources might influ-
ence the social behavior of coyotes. For example, when large prey animals such
as ungulates (hoofed mammals) are available, several carnivores (including
lions, wolves, jackals and African wild dogs) have been seen to band together
in packs for cooperative hunting. Pack living may also be an adaptation for
the defense of major food supplies such as caches of carrion. The observa-
tions of David Macdonald of the Animal Behavior Research Group at the
University of Oxford indicate that this is the case for golden jackals (Canis
aureus) found in Israel. We have observed that for coyotes, at least in the con-
ditions under which we are observing them, group hunting is a rare and gen-
erally unsuccessful undertaking. In fact, from our vantage on Blacktail Butte
we have never seen either a group of coyotes or a single coyote attacking a
large live ungulate. On the other hand, our findings and Bowen’s indicate that
coyotes do group together to defend certain food resources.

In the area around Blacktail Butte there is a significant seasonal fluctua-
tion in the food items that sustain coyotes. In “summer” (the period from
May through October) the coyotes feed mainly on rodents such as pocket
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gophers, field mice and Uinta ground squirrels. In “winter” (the period from
November through April) the major food supply is the carrion of ungulates
such as deer, moose and in particular elk that have died from causes other than
coyote predation. To put it another way, in summer the coyotes hunt and kill
small prey that are generally distributed widely over the area in which the coy-
otes live and in winter they feed on large dead prey (mainly elk) that because
of the formation of herds and legal hunting by human beings during a lim-
ited season generally tend to be distributed as isolated clumps of carrion. The
increased availability of carrion in winter is a widespread phenomenon, largely
as a result of the higher ungulate mortality in that season.

Our basic hypotheses about the role that the size of food items and their
spatial and seasonal distribution play in molding coyotes’ social behavior sug-
gest that it should be possible to see variations in the sociality not only of pop-
ulations of coyotes with access to different food resources but also within a
single population from season to season. To determine the effects of the sea-
sonal fluctuation of prey at Blacktail Butte we compared the sizes of the coy-
ote groups we found there in summer and in winter. Between September, 1977,
and August, 1979, we made more than 1,000 sightings of 35 marked coyotes
and about 15 unmarked ones and found that in the summer months, when
rodents were the major food resource, the average group size was 1.3 individ-
uals and that in winter the average rose to 1.8. Hence the availability of large,
clumped prey items did seem to be correlated with heightened sociability in
these coyotes.

Moreover, we made another interesting discovery when we compared our
findings with Camenzind’s for coyotes on the National Elk Refuge. Camen-
zind’s observation site is only about seven kilometers from our own, but since
many more elk winter there, the supply of ungulate carrion is larger and
denser. Camenzind found that on the elk refuge the coyote groups were also
larger, with an average group size of 1.6 individuals in summer and three in
winter. This finding suggests that the increased availability of ungulate car-
rion in winter not only serves to increase sociability in that season but also
may have a cumulative effect, resulting in increased gregariousness the follow-
ing summer. It is also interesting to note that in the Moraine Park area of
Rocky Mountain National Park, where for three successive winters there was
virtually no ungulate carrion, the situation was quite different. The coyotes
were forced to depend on small rodents throughout the year, and the average
group size in both summer and winter was 1.1.

We also compared the frequency with which three coyote social groupings—
single individuals, mated pairs and packs of three or more individuals—were
sighted at the various observation areas over an entire year. For example, at
Blacktail Butte 35 percent of our sightings were of packs and about 50 percent
were of single individuals, either transients passing through an area occupied
by a pack (or by a mated pair) or solitary coyotes living on the edges of the
area. On the carrion-rich elk refuge, however, only about 15 percent of Camen-
zind’s observations were of single coyotes and about 60 percent were of packs.
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It would appear that in the vicinity of Blacktail Butte, where ungulate carrion
is scarcer and is clumped in only a few small areas, fewer individuals can live
in packs that defend these resources. The remaining coyotes, which are gener-
ally excluded from the clumped carrion, must forage widely for food, either
alone or as a mated pair. This conclusion is supported by the fact that at the
Rocky Mountain National Park site, where there was almost no carrion, 97 per-
cent of the sightings were of single individuals.

IN ORDER TO GAIN a better understanding of the nature of coyote groupings
and the advantages of the adaptation to defendable resources we did not have
to cover a large area. Indeed, the observation over the past three years of two
groups of coyotes with contiguous home ranges in the vicinity of Blacktail
Butte has provided us with ample evidence of the ways in which food supply
can influence social behavior. (An animal’s home range is defined as the area
it covers routinely in the course of its daily activities.)

For example, in the winter of 1978-79 there was a significant difference in
the quantity of elk carrion found on the two home ranges. Completely by
chance (no attempt was made to control the distribution of carrion in the
Blacktail Butte area) Group 4 had about 17 percent of the available carrion
and Group B about 83 percent. As might be expected, Group 4 was the
smaller one, consisting from November, 1978, through April, 1979, of only a
single mated pair. All the young of the pair from previous years had dispersed.
In the same period Group B had four members: a mated pair, an adult male
born to them in 1977 and a male yearling born to them in 1978. (The older
nonbreeding male helped to raise its siblings born in 1978.) The group also
included two female hangers-on, one that was born to the mated pair in 1978
and another that we believe was born to them in 1977; these individuals rarely
interacted with the members of the pack but were allowed to remain in their
vicinity. From November, 1978, through the following May (and beyond) the
four main members of Group B were highly cohesive: eating, sleeping, trav-
eling and defending carrion in close association with one another. In this
period only 6 percent of the sightings of pack members were of single indi-
viduals and more than 50 percent were of all four pack members together.
From November through April the male and female of Group A were
observed together 71 percent of the time, and on the remaining occasions
each animal was seen in the vicinity of other coyotes, although not in close
association with them.

It has been observed that when coyotes other than a mated pair spend a
winter together, there is an increased probability they will also spend the sum-
mer together. Our observations of the two groups in the area of Blacktail Butte
indicate that when winter food is in good supply, older pups may continue to
share at least a part of their parents’ home range, and that if the pups remain
in association with their parents throughout their first winter, there is a good
chance that as yearlings they will remain through the following summer and
perhaps beyond. It is interesting to note that two of the young that left the



The Social Ecology of Coyotes 91

home range of Group 4 (the mated pair) in the fall of 1978 returned to it
(from the National Elk Refuge, where they had spent the winter) the follow-
ing spring, their return coinciding with the seasonal increase in rodents on
the parental home range. These yearlings have remained solitary, not help-
ing to raise their younger siblings, and in general they appear to be less
closely bonded to their parents than the yearlings in Group B, which never
left the pack.

During the past winter (1979-80) there has been another interesting devel-
opment in the relation between food availability and social organization in the
coyote groups living in the vicinity of Blacktail Butte. In the previous two
winters heavy snows fell in our study area in December, but this year snow did
not blanket the home ranges of Group A4 (the mated pair) and Group B (the
pack) until late January. As a result rodents were available in greater number
and for a longer period than they had been in the preceding winters, supple-
menting the usual winter supply of elk carrion. In the previous two winters
all the young from Group A had dispersed by November, but this year a juve-
nile born in April, 1979, was still with its parents in February. (In Group B
three juveniles born in April, 1979, still remained with the pack in February.)
Thus it appears that a naturally occurring change in the coyotes’ food resources
resulted in a change in their social organization, at least over a short period
of time. The consequences of this change will be investigated in the future.

SOCIAL BONDING is not the only aspect of coyotes’ social behavior that is
affected by variations in the food supply. Such variations also have a strong
influence on how the animals make use of space. For the purposes of this dis-
cussion it is important to understand the distinction between a home range,
the area an animal or a group of animals covers routinely in the course of its
daily activities, and a territory. A home range has a flexible, undefended
boundary, so that the home ranges of different individuals or groups may over-
lap considerably. A territory, on the other hand, is defined as the area that an
individual or group occupies to the almost complete exclusion of other ani-
mals of the same species and that it will actively defend against them. In some
geographical areas coyotes clearly defend their territory against other ani-
mals, but in other areas there is no evidence that they are territorial. Our own
findings indicate it is only coyotes in packs that are territorial; individuals with
a fixed home range but living alone or in mated pairs are not. Consider the
two coyote groups we observed in the area of Blacktail Butte.

The four members of Group B maintained as a group a territory with rig-
orous boundaries between themselves and Group A, the mated pair. They
also repelled many other coyotes from their territory, sometimes chasing an
intruder for as much as two or three kilometers. (In April, 1979, we saw the
breeding female of the pack chase an intruding coyote for a kilometer only a
few days after she had given birth to a litter, and when she returned to the
den, her mate chased the intruder for three more kilometers.) On the other
hand, the two members of Group 4 were never seen defending a part of their
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home range against any other coyote. These findings, which are confirmed by
those of other workers, indicate that the intensity with which an area is
defended by individuals or groups is related to the presence of a large, clumped
food resource.

We also found that a shortage of food clearly brings about increased tres-
passing into neighboring home ranges and territories, particularly those in
which desired food items can be found. For example, although Group 4, the
mated pair, made frequent forays into the territory defended by Group B, no
member of Group B was ever observed intruding onto the home range of
Group A. In fact, the members of the pack rarely left their own territory,
which is not surprising considering the wealth of ungulate carrion in it.

The sizes of coyotes’ home ranges and territories vary markedly, although
not consistently, with the locale, the season and the year and also with the age
and the sex of the individuals. When we measured the home ranges of 10
adults in the Blacktail Butte area, we found that the average size was 21.1
square kilometers, with no discernible differences according to sex. When we
classified the home-range sizes according to the coyotes’ social groupings,
however, we found that solitary individuals and mated pairs, which are
excluded from carrion in winter, have a larger home range, with an average
size of 30.1 square kilometers. Pack members, which defend a food resource
in winter and tend to remain in their own territory, have an average home
range of only 14.3 square kilometers. The sizes of pack members’ home ranges
also show considerably less variation, probably because of the clumped dis-
tribution of ungulate carrion.

PACK LIVING CONFERS advantages not only in the defense of food resources
against competitors but also in reproductive activities. Coyotes generally mate
in the period from January to April, the date varying from one locale to
another. The female coyote’s pregnancy rate, her productivity and her pups’
rate of survival are clearly related to the general state of her health, which in
turn is closely linked to the quantity and quality of the food available to her
before and during pregnancy, that is, to the winter food supply. Therefore the
increased ease with which pack members are often able to locate food items
may represent an important reproductive advantage. Moreover, when we
examined the amounts of time coyotes invest in other types of activity in win-
ter and summer, we made an interesting discovery.

Coyotes typically are active in the early morning and early evening, but
when we compared the time 50 coyotes (35 of them marked) devoted to hunt-
ing and resting, we found that in winter, when carrion is available but the food
supply is usually low, much less time is spent hunting and considerably more
is spent resting than is the case in summer, when small rodents are readily avail-
able but must be found, caught and killed. The higher ratio of resting time to
hunting time may be generally beneficial for pregnant females, which must
conserve energy for the nutritional demands placed on them during the nine-
week gestation period and afterward. (There are six pups in an average
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coyote litter, and they are altricial, or dependent, at birth, requiring feeding
and protection for the first few months of their life.) If females living in packs
are able to spend more time resting than females living alone with their mate,
then the pack-living females might reproduce more successfully. Moreover, as
we have mentioned, females living in packs are more likely to receive help in
raising their offspring.

Our findings about the pack-living adaptation of coyotes are supported
by data gathered for golden jackals and hyenas, and we have been able to draw
some general conclusions that should be tested with other species of carni-
vores. We have found that in situations where there are “haves” and “have-
nots” with respect to the winter food supply (that is, individuals living in an
area where a food resource is large and clumped as opposed to individuals
living in one where the resource is scarce) the haves (1) are more social and
cohesive than the have-nots, (2) are territorial and will defend the food
resources, (3) have a more compressed home range, (4) are subject to higher
rates of intrusion by members of the same species on the areas where the food
is clumped and (5) in winter are able to travel less and so rest more. And the
advantages of pack living can include any of the following: (1) food can be
more successfully defended, particularly in winter; (2) food items can be more
readily located; (3) individuals, particularly sexually mature females, can con-
serve energy needed for reproduction and care of the young; and (4) help, in
the form of feeding and protection, can be provided for the young by
individuals other than parents (most likely older siblings). Whether or not
pack living confers an advantage in the acquisition of large prey remains an
open question.

SO FAR WE HAVE MAINLY discussed the pack-living adaptation to defendable
food resources, but solitary living is also an adaptation to a particular food
resource. For the coyotes we observed from Blacktail Butte the resource is
rodents: prey items that coyotes cannot defend against other coyotes and that
are difficult to share except with pups. Our studies have shown that even coy-
otes living in cohesive groups become temporarily solitary when they are hunt-
ing rodents. Hence just as it is important to study the various patterns of
behavior associated with the group defense of territory and food, so it is
important to study the various patterns of behavior associated with solitary
predation. Not much is known about how wild coyotes locate and capture
prey, but we have done several experiments to throw some light on this type
of behavior.

To begin with, the process by which any predator locates prey is complex,
and different species of carnivores go about the task quite differently. Visual,
auditory and olfactory stimuli are all clearly important and in nature
probably interact to elicit the predator’s response to the prey. It is interest-
ing, however, to try to determine the relative importance of these three types
of stimuli for coyotes and to try to relate such findings to the natural his-
tory of the species. The experiments required for the purpose are best done
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with captive coyotes, under conditions in which external stimuli can be rig-
orously controlled.

In the first set of experiments, conducted at Colorado State University in
collaboration with Philip N. Lehner, coyotes were placed in a small room 30
meters square with a hidden rabbit. The time individual coyotes needed to find
the rabbit with all possible combinations of the three types of stimuli was
measured. Visual stimuli were suppressed by eliminating all light from the
room (in which case the coyotes were tracked by means of infrared motion-
picture photography), auditory stimuli by using a dead rabbit as prey and
olfactory stimuli by either blowing a masking odor into the room (the odors
from a rabbit colony) or by irrigating the coyote’s nasal mucous membranes
with a zinc sulfate solution.

The results of the experiments showed that when visual cues were present,
the absence of auditory or olfactory ones led to only minor changes in the
duration of the coyote’s search for its prey. For example, with all three stim-
uli available the average search time was 4.4 seconds; with nothing but visual
cues available the figure rose only to 5.6 seconds. With visual cues removed
and only olfactory and auditory ones present, the average search time rose to
about 36.1 seconds, or eight times the duration with all three types of stim-
uli. When auditory cues alone were present, the search time decreased slightly,
to an average of 28.8 seconds; when olfactory cues alone were present, it went
up to 81.1 seconds. With all three types of stimuli suppressed, it took the coy-
otes an average of 154.8 seconds, or more than 2.5 minutes, to find the prey
by means of touch.

Thus under these experimental conditions the senses that facilitate the
location of prey for the coyote are, in decreasing order of their importance,
sight, hearing and smell. The fact that vision is of primary importance is
confirmed by the results of another series of experiments in which coyotes
were presented simultaneously with a hidden rabbit making sounds (breath-
ing, rustling and so on) and a visible rabbit making no sound. The visible rab-
bits were without exception captured first. The coyote probably evolved on
open plains covered with low-growing grasses, where prey would be highly vis-
ible, and its heavy reliance on vision is presumably the result of adaptation
to this habitat.

In order to replicate the coyote’s natural hunting environment more closely
a similar set of experiments was run outdoors in a large fenced-in area (6,400
square meters) at the Maxwell Ranch, owned by Colorado State University.
With the larger search area and the larger number of distracting factors out-
doors the average search times were all higher, but once again vision proved
to be the most important sense in locating prey. Here, however, smell proved
to be more important than hearing: the coyotes could find the rabbits faster
with visual and olfactory cues present (when they needed an average of 34.5
seconds) than with visual and auditory cues present (when they needed an
average of 43.7 seconds). Similarly, with only olfactory stimuli present the
coyotes took an average of 72.7 seconds to locate the prey, and with only
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auditory stimuli the average search time rose to 208.8 seconds. When all three
types of stimuli were present, the average search time was 30.1 seconds; when
all three were suppressed, the average rose to about 22.2 minutes.

The differences between the results of the indoor experiments and those of
the outdoor ones can be explained by taking into account the effects of the
wind. Airborne olfactory stimuli are clearly important directional cues to a
hunting coyote, as is indicated by the fact that outdoors, where smell was
more important than hearing, 83.9 percent (47 out of 56) of the approaches
to the rabbit were made from the downwind side. Similarly, at our study site
in Grand Teton National Park we found that 74.9 percent of all the
approaches we observed to mice by wild coyotes were from the downwind side.
In addition, in the outdoor experiments where only olfactory cues were avail-
able to the coyotes, a significant correlation was observed between wind veloc-
ity and approach distance, or the distance at which a hunting coyote becomes
aware of the location of its prey. More precisely, as the wind velocity increased
the approach distance increased as well, so that when the wind was 10 kilo-
meters per hour, the approach distance was about two meters, whereas when
the wind rose to 40 kilometers per hour, the approach distance increased to
about five meters.

Hence although the coyote seems to depend most heavily on vision when
it is hunting, it appears to have effective backup systems that can be relied on
when certain types of sensory cues are absent or inadequate. When prey are
visible, pursuit based on visual cues is most likely to start before olfactory or
auditory cues can come into play, but when the prey is well hidden, the coy-
ote probably relies on some combination of olfactory and auditory cues. (The
exact combination probably depends on the wind conditions and the amount
of noise made by the prey.) Coyotes are highly efficient predators and can
clearly switch back and forth between these various hunting modes in order
to take maximum advantage of whatever the environmental conditions are at
the time.

How DOES THE COYOTE actually kill the prey it locates? Information on the
subject may be useful not only to biologists interested in the comparative and
evolutionary aspects of predatory behavior but also to those concerned with
the control and management of predators. Here it will be most convenient to
distinguish between prey animals that are smaller than the coyote and those
that are larger. (Coyotes do occasionally prey on large live animals, although
as our observations of the coyotes in the area of Blacktail Butte indicate, this
form of predation is rare.)

To begin with, we have observed seven distinct activities that can be
included in the predatory behavior of a coyote when its prey is a small ani-
mal such as a rodent. In sequence they are long-distance searching (in which
the coyote traverses large areas and scans the ground cover for a sign of prey),
close searching (in which the coyote pokes around in the ground cover), ori-
entation (in which the coyote assumes an alert posture, perhaps sniffing or
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pricking its ears to determine the exact location of detected prey), stalking (in
which the coyote slowly and stealthily approaches its prey), pouncing (in which
the coyote first rears up on its hind legs and then falls forward on its front legs
to pin the prey to the ground), rushing (in which the coyote makes a rapid dash
toward the prey) and finally killing. A coyote generally kills a rodent by bit-
ing it in the area of the head, and in many cases the coyote will also shake the
prey vigorously from side to side.

It is important to understand that not all these activities are always included
in a single predatory sequence. For example, we found that if the prey is a
smaller rodent such as a field mouse, a coyote does not usually rush the rodent
but simply stalks it and then pounces on it, pinning it to the ground so that
a killing bite can be delivered. When the prey is a larger rodent such as a
Uinta ground squirrel or a Richardson’s ground squirrel, however, the coy-
otes we observed rushed it in more than 90 percent of the cases and pounced
only rarely.

The success of the coyote’s predatory sequences in catching and killing
rodents varies considerably. Our data indicate that coyotes are successful
between 10 and 50 percent of the time. We have not yet identified all the vari-
ables that influence the rate of success, but ground squirrels seem to be eas-
ier to catch than mice. The hunger level of a coyote may also be important.
Observations in captivity reveal that satiated coyotes often play with a rodent
before killing and eating it, and frequently the rodent escapes. Similar obser-
vations have been made in the field.

We also wondered whether the predatory skills of coyotes improve with age,
and so we compared the time that nine young coyotes from three to six months
old and 15 adults spent in the activities of searching, orienting and stalking
when they were hunting mice or ground squirrels. The adults, it turned out,
spent less time searching and orienting, and in addition the times adults
devoted to these activities were much less variable than those of the pups.
There was no difference in the time spent stalking, however, an activity to
which coyotes in both age groups devoted an average of about 5.5 seconds.
Therefore it would appear that the pups are less effective than the adults in
locating their prey, but once the prey has been located coyotes in either age
group will stalk briefly and then go in for the kill. Studies of coyotes in cap-
tivity also reveal that pups only 30 days old are capable of carrying out a suc-
cessful predatory sequence on a mouse. In other words, although coyotes of
that age rarely have an opportunity to kill a small rodent in the wild, they
clearly have the ability.

Turning to the subject of how coyotes kill large wild prey, such as sheep,
deer, elk and moose, there are for a number of reasons few observations from
which useful generalizations can be drawn. To begin with, coyote Kkills are
often indistinguishable from those of other wild predators or even domestic
dogs. Moreover, it has been noted that most healthy ungulates living in the
same locale as coyotes are able to defend themselves against a single coyote,
so that instances of such predation are rare and hence difficult to observe. The
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few data that do exist indicate that two or more coyotes are usually required
to take down, say, a healthy adult deer. In most cases coyotes appear to kill
either young ungulates or weak ones, typically by attacking the head, neck,
belly and rump. It is generally believed coyotes do not have any significant
detrimental effect on wild ungulate populations.

THE EFFECTS OF COYOTE predation on domestic sheep are less clear-cut,
which brings us to a more controversial aspect of coyote biology, namely the
management and control of coyotes. Coyotes are said to have a significant
detrimental effect on the sheep industry, and as a result for a century coyotes
have been a particular target of predator-control programs. At present large
amounts of time, energy and money (in many cases from public funds) are
being devoted to such efforts. The returns on the investment are small, in
terms both of reducing coyote populations and of preventing livestock losses
and damage. The failure of the control and management programs is due
essentially to the lack of sufficient background information on the behavioral
and population dynamics of coyotes.

Indeed, very little is known about the predatory habits of wild coyotes
with regard to domestic sheep. Guy Connolly and his colleagues at the United
States Fish and Wildlife Service have found that even when coyotes are con-
fined with sheep, their predatory behavior is surprisingly inefficient. In these
experiments coyotes killed sheep in only 20 out of 38 encounters. Moreover,
both the average time that elapsed before the coyotes attacked the sheep
(47 minutes) and the average time that elapsed before the sheep were killed
(13 minutes) were quite long, totaling an hour. The defensive behavior of the
sheep deterred the coyotes in only 31.6 percent of the cases, and so it is under-
standable that the coyotes would take their time before killing the sheep. Of
course, there are no instances of such inefficient predation in natural predator-
prey interactions, where the prey either flees or actively fights off the preda-
tor as long as it can. It is clear, however, that sheep, which have been subjected
to artificial selection by the great domesticator Homo sapiens, have been left
virtually defenseless against predation.

Coyotes do kill sheep, then, as well as other livestock and poultry. Many
studies have shown, however, that factors other than coyote predation can
cause considerably heavier losses. For example, it was reported in a recent
study that in the early 1970’s the value of the losses of ewes and lambs in the
state of Idaho amounted to $2,343,438. Of this total 36 percent could be
attributed to disease, 30 percent to unspecified causes and 34 percent to pre-
dation; only 14.3 percent of the losses could be attributed to predation by coy-
otes. Moreover, there are data to indicate that not all coyotes are sheep killers
and that the indiscriminate killing of coyotes in areas where sheep are being
killed is an ineffective method of control. A recent study of livestock preda-
tion in 15 Western states issued by the Animal Damage Control Program of
the Department of the Interior concluded that the relation between such pre-
dation and the population dynamics of coyotes is obscure.
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In a sense the coyote is victimized by success: it is threatened because it takes
advantage of livestock that have been robbed of most of their defenses by
shortsighted practices of domestication. It is to be hoped that in the future
defensive behavior will be bred back into livestock. For the present one can
only assume that the failure of predation control is due to a lack of basic
knowledge about predatory species, a problem that can be remedied by fur-
ther studies of behavior and ecology of the kind we have described here.

WE HAVE FOUND the coyote to be a particularly good subject for such inves-
tigations. Further field study will be needed to determine to what extent our
findings can be applied to other coyote populations, to closely related species
and to carnivores in general. In the meantime coyotes should be appreciated
as animals that have adapted remarkably well to the pressures exerted by their
environment, including harassment by man and the severe restriction of their
natural habitats.
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6 Population and Social Biology of
Free-Ranging Domestic Dogs,
Canis familiaris

SOCIAL ORGANIZATION REFERS to the spatial relationships, group com-
position, and patterns of social interaction among individuals, and the over-
all manner in which these variables interact to characterize a population
(Bekoff and Wells, 1986). Among carnivores, intraspecific variation in social
organization often is a response to the quantity and distribution of local food
resources (Bekoff et al., 1984), and the strategy for acquiring those resources
(Caraco and Wolf, 1975; Nudds, 1978).

Few detailed data on the social organization of free-ranging domestic dogs
(Canis familiaris), (those having unrestricted access to public property—Beck,
1973), have been reported (Beck, 1973; Daniels, 1983a, 1983b; Fox, 1978),
and no comparative studies of populations in different habitats have been con-
ducted previously. Likewise, factors that influence patterns of social behav-
ior have remained largely unexamined despite the 10,000-14,000-year (Davis
and Valla, 1978; Fox and Bekoff, 1975; Scott, 1967) association between dogs
and humans. However, dogs provide an excellent model to study comparative
aspects of canid ecology and behavioral plasticity (Daniels, 1987a); they are
found in every terrestrial habitat in which humans reside and may be the most
abundant extant land carnivore.

In this paper, we present data on survivorship patterns, population size
and density, age structure, and sex ratios for urban, rural, and “wild” or feral
dogs. In addition, we describe the social organization of three populations of
free-ranging dogs and factors that influence it.

MATERIALS AND METHODS

Dogs were observed between June 1983 and December 1984 on the Navajo
reservation in the southwestern United States and in Ciudad (Cd.) Juarez,
Chihuahua, Mexico. Three habitat types were selected: urban, rural, and wild.
Urban sites were defined as areas with a human population density >\386/km?
(U.S. Bureau of the Census, 1982). Urban dogs were studied in Cd. Juarez
(1,200 m elev.), on the United States-Mexico border directly across the Rio
Grande from El Paso, Texas. Cd. Juarez is the largest Mexican border city,
with a human population approaching 1 million and an area of 4,854 km?.

Reprinted from Daniels, T. J., and M. Bekoff. 1989. Population and Social Biology of Free-Rang-
ing Domestic Dogs, Canis familiaris. Journal of Mammalogy 70, 754-762, by permission of Alliance
Communications Group.
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The city is located in the northernmost reaches of the Chihuahuan desert
(Schmidt, 1979), with a mean annual precipitation of about 20 cm. Two study
sites were selected in poorer sections of Cd. Juarez because of the high cor-
relation between economically depressed areas and the occurrence of free-
ranging dogs (Beck, 1973; Daniels, 1983a). Site 1 was 0.91 km? and site 2,
about 12 km ESE of site 1, was 0.67 km?.

Study sites in rural and wild areas were located on the Navajo reservation,
a 64,750-km? area located primarily in Arizona, and extending into New
Mexico and Utah. Rural sites were less populated and more isolated geo-
graphically (surrounded by broad expanses of sparsely inhabited land) than
urban areas. Wild sites were uninhabited or sparsely inhabited by humans.
Mean human density was 1.7/km? although most people lived at higher den-
sities in the approximately 110 communities that compose the reservation.
Field work was conducted in and near the communities of Window Rock, Ari-
zona and Navajo, New Mexico, on the Arizona-New Mexico border. Reser-
vation communities typically have <2,000 residents distributed among several
small housing areas. Virtually every reservation community was rural in that
it provided habitat intermediate between the urban and wild areas. Rural dogs
came in contact with people at a greater rate than feral animals, although not
as frequently as dogs in urban areas, and had access to more isolated areas
free of human residents. Thus, rural dogs had resources available within the
community and the potential to roam beyond community boundaries and to
encounter wildlife and feral dogs.

Efforts to locate feral dogs were centered on a dump on the outskirts of
Navajo, New Mexico. Dumps provided locally abundant food resources that
attracted feral dogs (Daniels, 1988).

The reservation habitat is dominated by a mix of pifion pine (Pinus
edulis) and Rocky Mountain juniper (Juniperus scopulorum) trees (Brown,
1982). Major subdominant shrub species were big sagebrush (4rtemisia tri-
dentata), cliffrose (Cowania neomexicana) and snakeweed (Gutierrezia
sarothrae). Mean annual precipitation is between 25 and 50 cm, and the sites
were at 1,500-2,300 m elevation. The numerous sandstone canyons may be
2.0-3.5 km long, bordered by walls reaching 30 m or more high. Natural
depressions in these walls provided cave-like shelters that served as dens for
litters of pups.

To estimate dog populations, the same route through a study site was trav-
eled by auto for 5 mornings, when dogs were most active (Daniels, 1983a);
every free-ranging dog within about 70 m of the vehicle was photographed.
Descriptions of each dog were recorded on cassette tapes to complement
the photographs. Photos of dogs taken on successive days were compared
and the number of “recaptures” noted (Beck, 1973). This is a modification of
Schnabel’s (1938) technique that had the advantage of avoiding incidents of
trap-shy and trap-prone animals. Further marking of dogs was unnecessary
because of their distinctive coat colors and patterns. Confidence limits were
calculated for the population estimates (Overton, 1971).
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Feral dogs were censused by enumeration of all individuals observed dur-
ing the study. The number of feral dogs reported is the minimum number
present (Davis and Winstead, 1980). However, live trapping was conducted
(Daniels and Bekoff, 1989) to fit several feral dogs with radio collars (AVM
Instrument Co., Dublin, CA). Telemetry permitted estimation of home-range
use (Daniels and Bekoff, 1989) and aided in locating uncollared animals. Sex
of dogs generally was determined easily by observation of the animal and its
behavior, especially patterns of urination (Bekoff, 1979).

Visual observation was used to distinguish pups (birth-4 months), juveniles
(4 months-1 year), adults (1-7 years), and old adults (>7 years). Interviews
of area residents were conducted as necessary to determine a dog’s age, if it
was owned. Age classification of feral dogs also was based on visual estimates
of tooth wear (Gier, 1968; Kirk, 1977) when possible, and the animal’s gen-
eral appearance.

All occurrences of single dogs, pairs, or groups of three or more animals
were recorded during daily auto surveys through study sites. Frequency data
were compared to expected values in a zero-truncated Poisson distribution to
determine if grouping patterns were random (Beck, 1973; Cohen, 1960). Details
of statistical methods may be found in Beck (1973) and Daniels (1987a).

RESULTS

A population of 376 £ 53 (95% confidence interval) free-ranging dogs was esti-
mated in Cd. Juarez study site 1, whereas 556 £ 70 free-ranging dogs were esti-
mated in study site 2. Study site 1 was larger (0.91 km?) than site 2 (0.67 km?),
thus the estimated density of dogs was 534 dogs/km? at site 1 and 936 dogs/km?
at site 2.

Dog populations were estimated to be 228 £+ 29 in the St. Michael’s hous-
ing area of Window Rock, Arizona and 431%56 in Navajo, New Mexico.
Because of the disjunct pattern of small. concentrated housing areas sur-
rounded by large expanses of uninhabited land, population estimates could not
be extrapolated reliably to areas larger than the sampling area itself. However,
the Window Rock sampling area was approximately 0.52 km?, whereas the
Navajo site measured 1.94 km?. Thus, Window Rock supported approximately
twice the density of free-ranging dogs as Navajo.

Population estimates based on mark-recapture techniques were not calcu-
lated for feral dogs because of problems associated with repetitive live trap-
ping (e.g., trap shyness, trap proneness) and the difficulty of otherwise locat-
ing dogs. Enumeration of individuals indicated a minimum population of 12
dogs (three juveniles. nine adults), excluding pups, in the immediate vicinity
of Navajo dump.

The frequency distribution of groups composed of 1, 2, or 23 dogs, when
compared to a zero-truncated Poisson distribution (Beck, 1973), was signifi-
cantly different from expected for both urban site 1 (x> = 30.87, d.f =1,
P<0.001) and site 2 (3>=29.59, d.f. =1, P <0.001). There were more singles,
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TABLE 6.1 Summary statistic of mean group sizes of domestic dogs for two rural
and two urban sites.

Site Group Groups Variance Sites compared t
size (X) observed (n)

Window Rock 1.32 2,586 0.65 Window Rock-Cd. Juarez1  -2.96*
Navajo 1.29 749 0.68 Navajo—Window Rock —0.88

Cd. Juarez 1 1.24 1,596 0.78 Cd. Juarez 1-Cd. Juarez 2 5.19%%*
Cd. Juarez 2 1.10 2,517 0..61 Cd. Juarez 2-Window Rock 10.0%*

The test statistic, t, is based on a test of means when variances are unequal.
*P<0.01.
** P <0.001.

fewer pairs, and slightly more large groups than expected at both sites. Over-
all, there was a stronger tendency for dogs to avoid conspecifics than to group.
A total of 1,987 dogs in 1,596 groups resulted in a mean group size of 1.24
dogs at site 1, and 2,781 dogs in 2,517 groups resulted in mean group size of
1.10 dogs at site 2. The difference in mean size of groups was significant (Table
6.1) when compared using a test of means when variances were unequal (Sokal
and Rohlf, 1981).

The frequency distribution of different-sized dog groups differed signifi-
cantly from the expected zero-truncated Poisson for both Window Rock
(x*>*=75.26,d.f. =3, P<0.001) and Navajo (x> = 104.58, d.f. = 3, P<0.001)
populations, indicating that grouping patterns were not random. As with the
urban population, dogs in the reservation communities were observed more
frequently as singles, less often in pairs, and somewhat more frequently in
large groups than expected.

Mean sizes of groups were 1.29 and 1.32 dogs for Navajo and Window Rock,
respectively, and comparison of the means indicated that they were not signif-
icantly different (Table 6.1). Data from Window Rock thus were considered rep-
resentative of rural dog populations on the reservation and were compared
individually to each of the two urban sites. In both instances the mean size of
groups was significantly larger for the rural population than for either urban
site (Table 6.1), indicating a trend toward greater sociality on the reservation.

A pack was defined as a group of animals that traveled, rested, foraged,
and hunted together. Although canid packs usually are groups of related indi-
viduals (Bekoff et al., 1984; Mech, 1970), the criterion of relatedness was not
applied to dog groups because these data could not be collected. Most
feral dogs were members of either the Canyon or Corral pack, designated by
homesite location.

The Canyon pack consisted of a core of four adults. Adult membership
occasionally varied, however, as transients (n = 4) joined the pack temporar-
ily, remaining with them for 1 day to 1 week. The Corral pack consisted of a
core of one adult female and a juvenile female; their relationship could not
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be determined. A third pack, consisting of two juvenile males and an adult
female, was observed infrequently.

Pack composition changed in both the Corral and Canyon packs with par-
turition in late autumn (November 1983; Corral pack) and early winter (Jan-
uary 1984; Canyon pack). Two pups in the Corral pack were discovered when
they were approximately 4 weeks old but litter size may have been higher at
birth; domestic dogs typically produce six to 12 pups per breeding period
(Palmer and Fowler, 1975). Ten pups were born in the Canyon pack and all
were discovered in a sandstone cave along a canyon wall when 2-3 weeks old.
However, subsequent capture of a female from the Canyon pack shortly after
the pups were discovered, and observations of the dominant female in the
pack, indicated that both were lactating. It is likely that the 10 pups actually
composed two litters and that both females gave birth at nearly the same
time; there was no discernible difference in age of the pups and all were being
reared communally. Pups from both litters remained together into early sum-
mer 1984, when observations of surviving young ceased.

In addition to communal denning, feral dogs also may employ a strategy
of pack splitting. Pack splitting refers to the temporary emigration from the
pack of one or more individuals that travel and feed on their own (Burk-
holder, 1959; Jordan et al., 1967, Mech, 1966). Behavior data collected from
two solitary females, neither of which moved far from established packs,
strongly suggest that these dogs previously were part of the Corral and Canyon
packs, respectively.

Both females reared their young apart from the packs for approximately
2 months after parturition, although regular contact between the females and
other pack members was observed. At the end of this period, none of the three
pups of the first female could be found (initial litter size was not known) and
interactions of the female with the Corral pack increased, including joint for-
aging trips to the dump. Pups of the second female actively left the den-site
cave by 10 February 1984, approximately 5 weeks after birth, and briefly inter-
acted with the pups of the Canyon pack by 24 February 1984. The litters
again separated as the solitary female and its pups moved farther up the
canyon, away from the Canyon pack, in early March 1984. Subsequent obser-
vations indicated that the female had rejoined the pack fully by late May 1984
and traveled with it through the summer. A single observation of the female
on 24 October 1984 indicated that it was still with the Canyon pack.

The distributions of different-aged dogs at urban sites 1 and 2 were not sig-
nificantly different (Kolmogorov-Smirnov two-sample test, D = 0.6, p > 0.05);
pups and juveniles each represented 7-9% of the population, adults com-
posed 73-75% of the population, and old adults approximately 1.5-2.5% of
the population. Individuals of unknown age accounted for approximately
7.5% of the total population in each site.

Age distributions of dogs surveyed (rn =45) in Window Rock and Navajo did
not differ significantly from that at either Cd. Juarez site 1 (Kolmogorov-Smirnov
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two-sample test, D = 0.2, P > 0.05) or site 2 (D = 0.2, P > 0.05). The propor-
tion of pups in the feral population ranged from none in September—October to
approximately 70% (n = 30) in December—February. Only one (8.3%) old dog,
a member of the Canyon pack, was observed during this study.

The relative success of feral dogs in maintaining population levels by
reproduction remains undetermined. Weaning begins when pups are about
5 weeks old (Scott and Fuller, 1965) and by the age of 4 months juveniles
essentially are independent. Juveniles then may disperse to another part of
the home range of the pack, and much mortality probably occurs during this
period of early independence. Dogs commonly disappeared even though they
had been relatively easy to observe earlier. The initiation of pup independ-
ence coincided with an increase in pack movement (Daniels and Bekoff,
1989), and pups simply may have dispersed from the pack as it expanded its
home range.

A difficulty in estimating mortality was that carcasses of dogs seldom were
found, particularly if the animals had initiated movement away from den sites
and no longer were restricted to small areas. In addition, golden eagles, Aquila
chrysaetos (n = 2), coyotes (n = 3), common crows, Corvus brachyrhynchos
(n = 10), ravens, Corvus corax (n = 2), and even other dogs (n = 6; Daniels,
1987b) were observed to feed on dog remains during the study. Thus, the like-
lihood of finding carcasses was reduced further.

Observations of 18 wild-born pups suggested that mortality was relatively
high early in life. Three (17%) of the pups were known to have died and
remains were recovered. Necropsy results indicated that one probably died of
distemper, a common viral infection of young canids, but the cause of death
could not be determined for two others. Both of these dogs had been dead for
at least several days when the remains were recovered and further examina-
tion revealed little more. Only six (33%) pups were observed past 4 months of
age, the age of independence. Of these, two sibling pairs remained together
during the study and one pair was found in the company of an abandoned
pup adopted (Daniels, 19875) into the Canyon pack. The remaining pups were
observed infrequently past 3 months of age and most, if not all, probably did
not survive. Thus, the overall survival rate to 4 months of age was 34% for
the litters of five females.

In Cd. Juarez, the sex ratio was estimated to be 1.6:1 in favor of males at
site 1, and 2:1 in favor of males at site 2. On the reservation, males outnum-
bered females 4:1 in Window Rock and 3:1 in Navajo. In contrast, the sex ratio
of the feral population living beyond the Navajo community borders favored
females by about 3.5:1. The predominance of males in Navajo may have been
maintained by removal of females from the community. However, there were
few places to bring unwanted animals on the reservation and abandonment
at dumps was a common practice. During this study, 54 dogs were known to
have been abandoned. Abandoned dogs predominantly were pups (69%), and
females outnumbered males two to one for those dogs for which sex could
be determined.
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DiscussIioN

Densities of free-ranging dogs in Cd. Juarez were 2—5 times greater than those
reported in urban areas of the United States (ca. 232 dogs/km? in Baltimore,
Maryland—Beck, 1973; ca. 154 dogs/km? in Newark, New Jersey—Daniels,
1983a). The high overall density of dogs in Cd. Juarez may partly reflect
beliefs of owners that many dogs help provide adequate protection of family
and property in areas with high crime rates (J. G. Rodriguez Torres, pers.
comm.). Differences in the population density of dogs between the two sites
in Cd. Juarez may reflect variations in density of human populations or the
local crime rate at each site, rather than differences in reproduction. The
absence of an effective dog control program that encompasses removal of
free-ranging dogs from the streets, leash laws that restrict abilities of dogs to
wander, and spay and neuter programs to limit reproduction may contribute
to the high density of dogs.

By comparison, dog densities in the relatively small patches of housing
within the rural communities of Window Rock and Navajo were nearly as high
as those in Cd. Juarez. Furthermore, urban and rural dogs in this study were
predominantly solitary. Data from urban dog populations in Baltimore, Mary-
land (Beck, 1973) and Newark, New Jersey (Daniels, 1983a) indicate the same
general pattern of avoidance of conspecifics. Thus, similar factors may influ-
ence social organization in all of these sites. The net effect of such urban-like
“islands” on the reservation was that rural dogs behaved much like dogs in
an urban population (Daniels, 1986).

The inverse relationship between mean group size and population density
at the Cd. Juarez sites suggests that dog density may influence the observed
social system. Site 2 contained approximately twice as many dogs per unit area
as site 1, indicating that as density increased, the tendency for positive social
interactions within the population decreased.

The effects of population density on social behavior are well documented
(Alexander, 1974; Crook, 1965; Eisenberg et al., 1972; Wilson, 1975; Wynne-
Edwards, 1962), although population density alone is not the most significant
proximate influence on social organization. Rather, the distribution of local
shelter and food resources, and the magnitude and direction of change in
those resources as population density changes, more precisely define social
organization. Urban and rural dogs, for example, exhibited territorial behav-
ior restricted to the homesite. Food also was provided at these sites by the
owner, thus, homesites represented relatively small (approximately 600 m?),
easily defended areas of local resource abundance.

In addition, dogs probably were not as social as expected because little
advantage was conferred on group-living animals. Scarce resources beyond
those provided by human residents at both the urban and rural site would be
exploited more efficiently by individuals than by larger groups (Beck, 1973).
Further, individual differences in behavior among dogs largely accounted for
the presence of those few groups that formed in urban areas (Daniels, 1983a).
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Dogs that did not share the homesite with a conspecific, typically because the
owner cared for and fed only one dog, spent little time engaged in social activ-
ities with conspecifics. Dogs that shared the homesite with one or more con-
specifics were social most of the time, although predominantly with only a few
individuals. Observed patterns of social organization at urban and rural sites,
therefore, were based largely on dog-ownership practices.

Feral dogs were the most social of the three populations examined. Of the
12 juvenile and adult feral dogs known living near Navajo dump, nine (75%)
lived in packs year-round and two (17%) others apparently were seasonal pack
members.

Mechanisms of pack formation in feral dogs remain unclear. Two packs
observed in this study were formed before initiation of field work, so factors
influencing selection of pack members are not known. However, the nucleus
of a new pack may consist of siblings that disperse together (Bekoff, 1977).
For instance, the two male offspring of the Corral pack female formed a new
pack with an older female near the natal den site of the males. Because nurs-
ing females often leave their pups for long periods between feedings, stronger
social relationships develop among littermates than between offspring and
parent (Scott and Fuller, 1965). Familiarity resulting from regular interac-
tions between conspecifics that live in close proximity (Daniels, 1983a, 19835,
1987a) may be a prerequisite to group formation because of the development
of strong social bonds (Bekoff, 1977, 1981).

Pack composition (adult members) essentially was stable during the study.
However, variations in pack size associated with the presence of dependent
pups suggest that packs also may be maintained by assimilation of nondis-
persing young into the pack (Bekoff et al., 1984). Observations of the Canyon
pack in late spring—early summer indicated that several pups >4 months of age
were traveling with the pack. Further data are needed on the frequency of dis-
persal by juveniles and the role this has in determining pack size and stability.

There may be several advantages of pack living for feral dogs, including
enhanced vigilance resulting in greater protection from potential predators (e.g.
humans) and increased ability to gain access to higher-quality food resources
(Daniels and Bekoff, 1989). However, pack living may at times be disadvanta-
geous. Breeding by a second female in the pack might induce it to leave and
establish a new homesite temporarily. In wolves (Canis lupus), for example,
breeding generally is restricted to a single dominant female (Harrington et al.,
1982: Mech, 1970), and pack splitting may reduce the burden of alloparental
care on the pack. Pack splitting also may protect a subordinate female’s pups
from the threat of infanticide by the dominant female (Corbett, 1988; Macdon-
ald, 1980; Van Lawick and Van Lawick-Goodall, 1971). Overt aggression by
the dominant female might increase as parturition approaches. (e.g., in wolves—
Fox, 1971), which could facilitate pack splitting. In this study, both females
resumed living with their respective packs after pup rearing was complete (either
because the young died or became independent), suggesting that the benefits
of pack splitting were temporary. Presently, it is not understood why a second
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subordinate female in the Canyon pack reared its pups with those of the dom-
inant female, whereas one female left to rear its pups alone.

The timing of reproduction is an important aspect of the biology of free-
ranging dogs with respect to the number of breeding periods and the time of
year breeding occurs. Dogs average breeding twice yearly but nondomestic
canids have a single annual breeding cycle (Kleiman, 1968). Although only
one litter was observed from each of four females in this study, a second lit-
ter by a female in the Corral pack indicates that feral dogs maintain two cycles
per year. Although domestic dogs generally are thought not to exhibit seasonal
patterns of breeding (Engle, 1946) because of artificial selection for faster
reproductive rates, the relative synchrony of breeding among females suggests
that breeding may be seasonal. Gipson (1972) also noticed an increase in
breeding in spring and fall for dogs in Arkansas, though breeding occurred
throughout the year. No pattern of seasonal breeding was noted for urban and
rural populations, but further data are necessary to determine the degree of
synchrony of breeding at specific times of the year.

Feral dogs differed in reproductive timing from coyotes (Canis latrans), their
sympatric nondomestic congeners, which typically breed in January and
February and give birth in March or April, about 63 days after fertilization
(Kennelly, 1978). Feral dogs gave birth 2 months earlier, in midwinter, possi-
bly contributing to early mortality of their pups.

In general, mortality early in life appears to be high in all three habitats.
Although the proportion of adults in the Cd. Juarez population was high, the
population appeared to be relatively young. Free-ranging dog populations in
Baltimore, Maryland and St. Louis, Missouri also were young, with an aver-
age adult age of about 2.5 years (Beck, 1974) and a mortality rate estimated
at 50% in the 1st year of life for the Baltimore population (Beck, 1973). This
indicates a relatively high turnover rate, therefore, high mortality.

The likelihood of surviving to old age was low at both Cd. Juarez sites; only
about 2% of the urban population was composed of old dogs. By compari-
son, populations of confined pets often have a higher mean age (Beck, 1973)
reflecting lower early mortality. Thus, a free-ranging existence, despite a dog’s
ownership status, may reduce survival markedly.

Furthermore, the demands of gestation and lactation require that a breed-
ing female increase its energy intake from 1.5 to 3 times the average non-
breeding rate (Gessaman, 1973; National Research Council, 1974). which may
be difficult under conditions of scarce resources. A high density of dogs also
increases the probability of disease transmission. Frequently lethal illnesses
such as distemper and canine hepatitis (Carbyn, 1982; Choquette and Kuyt,
1974; Mongeau, 1961; Trainer and Knowlton, 1968) generally are contagious
to conspecifics. Rabies, an important canid disease in Cd. Juarez (Rodriguez
Torres, 1982), also may have a severe impact on pup survival (Chapman, 1978;
Rausch, 1958). The relative importance of each of these factors and the roles
they play in shaping social organization vary from one site to another and
merit further investigation.
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The sex ratio of the feral population differed markedly from those of the
urban and rural populations. Sex ratios of dog populations in urban areas tend
to be skewed for males. Beck (1973) found a ratio of 1.8:1 in favor of males
in Baltimore, Maryland, and Daniels (1983a) reported a ratio of 3:1 in favor
of males in each of three Newark, New Jersey study sites. Because most urban
dogs are owned, the sex ratio probably results from selection of males as pets
(Beck, 1973). Also, females may be removed selectively from the population
during breeding periods to avoid unwanted matings and pups. Although the
sex ratio may reflect higher mortality of females than males, this is unlikely
in the absence of preferential treatment of males. A similar case may be made
for the rural population observed in this study. Although male-biased sex
ratios have been reported in several nondomestic canid species (Crespo, 1975;
Egoscue, 1975; Mech, 1975; Storm et al., 1976; Trapp and Hallberg, 1975),
the same factors (e.g. declining population in a saturated habitat, hunting
pressure) are not at work on these dog populations.

The female-skewed sex ratio of feral dogs does not result from a bias in the
production of female pups at birth, based on litters observed in this study.
Likewise, there is no evidence of differential survival between sexes within a
litter. Thus, an important source of feral dogs may be the abandonment of
females in the vicinity of established packs. Although the probability of sur-
vival is low for abandoned animals (Daniels, 1987a), the continued addition
of abandoned females to the area as a potential source of pack members may
be critical to maintaining feral populations.
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7 Ground Scratching by Male
Domestic Dogs

A Composite Signal?

WHILE MAMMALIAN SCENT marking and the significance of various
chemical deposits (e.g., urine, feces, saliva, glandular secretions) in social
communication has generated considerable interest (Birch, 1974; Eisenberg
and Kleiman, 1972; Johnson, 1973; Miiller-Schwarze and Mozell, 1977), much
less emphasis has been placed on visual components of behaviors used to
deposit scent. Hediger (1949) coined the term “demonstration marking” to
refer to conspicuous marking behaviors that also might function as visual
social displays. However, that a particular behavior associated with scent
(urine) deposition also might have evolved to serve as a visual display has been
demonstrated only once. In male domestic dogs (Canis familiaris), raised leg
urination (RLU) (Peters and Mech, 1975) postures occurred in the absence
of urine expulsion as a raised leg display (RLD) (Bekoff, 1979). Data were
collected that support the idea that the raised leg posture might function as
a visual display and that the motor patterns of leg lifting and urine expulsion
were separate acts.Another aspect of scent marking sequences performed by
a variety of mammals is ground scratching (GS), during which the individual
slashes at the ground with one or more paws and usually leaves a visible sign
(Bekoft, 1979; Peters and Mech, 1975; Seidensticker et al., 1973; Sprague and
Anisko, 1973; von Uexkiill and Sarris, 1931). Ground scratching might result
in dispersing scent (von Uexkiill and Sarris, 1931). However, scent dispersion
does not seem to have played a significant role in the evolution of GS because
the deposited substance (at least in dogs and wolves, C. lupus) rarely is hit
directly (Bekoff, 1979; Peters and Mech, 1975). Additional scent from inter-
digital glands may be deposited by GS (Ewer, 1973; Mykytowycz, 1972; Peters,
1974; Peters and Mech, 1975). Yet another function of GS may involve the
visual, rather than the olfactory, aspects of the behavior. Two visual effects
are possible: 1) visible scratches on the substrate may convey some message;
2) the act of GS might serve as visual display to other individuals who see it
performed. Male dogs in the act of GS are frequently avoided by other dogs
during and shortly thereafter, but a urine deposit (Bekoff, 1979; Scott, 1967)
or a slash on the ground does not necessarily repel other individuals.

In the present study, the hypothesis that GS by male domestic dogs
might serve as a visual display was tested. Specifically, I determined if GS was
performed more frequently when it could be observed by other dogs.

Reprinted from Bekoff, M. 1979. Ground Scratching by Male Domestic Dogs: A Composite
Signal? Journal of Mammalogy 60, 847-848, by permission of Alliance Communications Group.
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Thirteen free-ranging, individually identified male dogs were observed
either on the campus of Washington University (St. Louis, Missouri) or in
the vicinity of Nederland, Colorado from 1971 to 1976. The frequencies of
occurrence of marking by RLUs, the performance of the RLD (the dog
assumed the RLU posture but no detectable urine was expelled), and simple
urination (Bekoff, 1979; Kleiman, 1966) were noted as was the occurrence of
GS either preceding, following, or in the absence of one of these behaviors.
In addition, I noted whether other dogs (1) could be seen by the individual
doing the GS and (2) could see the GS as well (the dogs clearly were in one
another’s visual field). This situation was referred to as “dog in sight.” All data
were recorded by hand or dictated directly into a cassette audio recorder and
later transcribed.

Urine marking (n = 361), the RLD (n = 180), and simple elimination of
urine (n = 251) occurred 792 times. GS occurred 121 times, 52 times after
marking (14.4%), 30 times after the RLD (16.7%), and 39 times after sim-
ple elimination (15.5%). Sprague and Anisko (1973) also reported relatively
low frequencies of GS in dogs. Females (n = 11) performed GS at approxi-
mately the same relative percentage as males (9.13%) but only 38 scratches
were observed. There were no significant differences among the relative
frequencies of occurrence of GS after RLU marking, RLD’s, or simple uri-
nation (%2 = 0.54, d.f. = 2, P> 0.05) (Snedecor, 1956:227). GS occurred only
once before and three times in the absence of these behaviors. Dogs scratched
only on grass or dirt. There was no relationship between GS and prior sniff-
ing of the ground or of a known (to the observer) urine deposit. A 2 x 2
analysis indicated that GS was nonrandomly distributed when other dogs
were in sight (x> = 51.6, d.f. = 1, P<0.001). Of 121 times that GS occurred,
dogs were in sight on 93 (76.9%) occasions and only in 28 (23.1%) instances
dogs were not in sight (t, = 5.27, P < 0.001) (Sokal and Rohlf, 1969:607).
Also, when no other individuals were in sight dogs failed to scratch 393
(93.3%) of 421 times, significantly more often than they scratched (t, = 10.71,
P <0.001).

These data suggest that GS by male dogs after RLU marking, RLD, or
simple urination was influenced by the presence of other dogs. Because GS
did not invariably follow these behaviors even in the presence of other dogs,
it does not seem to be essential to convey the message “urine was just
deposited.” However, GS most likely conveys this information, because it
rarely occurred before, or in the absence of, these behaviors. GS after the
RLD might communicate an erroneous message, since no urine was
deposited. However, scent from interdigital glands also might have been
deposited and a visible slash produced.

Ground scratching may be viewed as a composite signal (Smith, 1977,
Wickler, 1978) combining chemical and visual components that carry infor-
mation over different distances at different speeds. For example, GS may serve
to communicate immediately, over long distances, that urine was deposited,
thereby extending the more limited range of the urine scent, the visible slash
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on the substrate, or scent from interdigital glands. GS may also be an
intimidation display (Ewer, 1968). Visual aspects of scent deposition must be
studied as well as the olfactory effects of various chemicals. In many species,
selection for conspicuous marking behaviours that were not required for dep-
osition of a particular scent (e.g., male canids urinate without performing the
raised leg posture) is obvious (Hediger, 1949).

I thank A. Bekoft, J. Byers, D. Duvall, and V. Lipetz for comments on an
earlier draft of this paper and all of the students who helped on this project.
This study was supported in part by the Department of Biology at the Uni-
versity of Missouri (St. Louis), Washington University, and by the Depart-
ment of EPO Biology at the University of Colorado. Additional support was
provided by BRSG grants RR 07013-09, 10, and 11, awarded by the Biomed-
ical Research Support Grant Program, Division of Research Resources,
National Institutes of Health, to the University of Colorado (Boulder).
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8 Observations of Scent-Marking and
Discriminating Self from Others by a
Domestic Dog (Canis familiaris)

Tales of Displaced Yellow Snow

1. INTRODUCTION

Despite much interest in scent-marking by carnivores (Bekoff 1979a,b; Bekoff
and Wells 1986; Gese and Ruff 1997; Allen et al. 1999 and references therein),
there have been few experimental field studies of the phenomenon, and none
such as the one described here in which clumps of urine-saturated snow (‘yel-
low snow’) were moved from one place to another to compare the responses
of an individual to his own and other conspecific urine. Thus, little is known
about urinating and marking behavior despite popular accounts that suggest
otherwise, and there are few detailed field data concerning how free-ranging
animals respond to their own and other conspecific urine.

The purpose of the present study was to investigate the role of urine in elic-
iting urinating and scent-marking in a male domestic dog, Canis familiaris, by
using a new approach for free-ranging individuals (others have used ‘yellow
snow’ experiments to investigate reproductive conditions and individual dis-
crimination of urine in captive canids (Brown and Johnston 1983; Mech et al.,
1987; McCleod et al., 1996)). Tinbergen (1951/1989) stressed the importance
of conducting simple field experiments. Moving yellow snow from place-to-
place falls into this category. This type of experiment can also be used for other
animals, and would yield important data concerning individual discrimination
of their own and others’ scents and its influence on urinating, scent-marking,
and territorial behavior.

2. METHODS

Data were collected from October to April 1995 and from October to April
1997-2000 between 06:00 and 09:00 when there was snow on the ground.
Jethro, a 35 kg neutered male mix (predominantly German Shepherd and
Rottweiler castrated at 9 months of age) who has never mated, was observed
as he sniffed his own and other dogs’ urine while he walked freely along a bicy-
cle path paralleling Boulder Creek, just west of Boulder, Colorado (USA).
Jethro was 5.5-10.5 years of age during the course of this experiment. Imme-
diately after Jethro or other dogs (known males and females) urinated on

Reprinted from Behavioural Processes 55. Bekoff, M. Observations of Scent-Marking and Discrim-
inating Self from Others by a Domestic Dog (Canis familiaris): Tales of Displaced Yellow Snow, 75-79,
2001, with permission from Elsevier.
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snow, I scooped up the clump of yellow snow (about 4 cm X 4 cm) in gloved
hands while Jethro was elsewhere and did not see me pick it up or move it.
Before picking up urine the gloves were cleaned thoroughly using clean snow
to minimize odor cues. I kept track of which other dogs were present and did
not use the urine of the same dogs for at least 1 week, and Jethro had not pre-
viously sniffed the other dogs’ urine during a given session. After being moved,
yellow snow was matted by hand into other snow to minimize visual cues.

It was impossible to know whether all dogs were intact (not castrated), but
when I was able to gather this information by observing males or by asking
the human(s) accompanying the dogs I learned that all but three males and
five females were neutered. The urine of two females in heat was not used.

Yellow snow was moved so that Jethro arrived at the displaced urine: (i)
within about 10 s (about 5-10 m down trail) of my placing it down; (ii) 10120
s later (usually 10-50 m down trail); or (iii) 120-300 s later (more than 50 m
down the trail). These intervals were chosen arbitrarily and might have to be
changed for different experimental conditions. I also recorded the duration of
sniffing (less than or greater than 3 s) using a stopwatch, whether Jethro
urinated over the displaced yellow snow using the typical male raised-leg uri-
nation (RLU) posture, and whether or not he sniffed and then immediately
urinated over the displaced yellow snow using the RLU posture. Sniffing
immediately followed by directing urine towards a target is generally referred
to as ‘scent-marking’ (Wells and Bekoft, 1981).

Data were analyzed using proportions tests (Bruning and Kintz, 1977, p.
222ff) that generate the z statistic. I used P < 0.05 (two-tailed test: Z . > 1.96)
to indicate significant differences between two percentages. The phrase ‘no
significant difference’ or similar terms means that Z < 1.96 and P > 0.05. Crit-
ical values of Z for other levels of statistical significance are 2.58 (P < 0.010)
and 3.30 (P < 0.001).

3. RESULTS

There were no differences in Jethro’s behavior (the percentage of time he
responded to different conditions) from year-to-year so data were pooled
(Z < 1.96, P=0.05). Data were also pooled for Jethro’s responses to neutered
and intact dogs for there were no differences in his response to the urine from
dogs in either condition.

3.1. Jethro Arrived at Displaced Yellow Snow Within 10 s

For this situation, Jethro’s urine was moved 57 times, that of other males 38
times, and that of females 49 times (Table 8.1). Jethro paid significantly less
attention (Z > 3.30, P < 0.001) to his own displaced urine (89.5% of his sniffs
were < 3 s) than he did to the displaced urine of other males (18.8% of his
sniffs were < 3 s). There was no significant difference between the proportion
of sniffs that lasted for fewer than 3 s that were directed to the urine of other
males or to the urine of females. Jethro urinated over or sniffed and then
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TABLE 8.1 A summary of the percentage of times in which Jethro sniffed his own
(‘own’), other males’ (‘males’), or females’ (‘females’) displaced urine (yellow snow)
for fewer than 3 s, urinated over it, or sniffed and immediately urinated (scent-
marked) over it

Sniff <3 s Urinate over Sniff and urinate over
Arrives?® Own Males Females Own Males Females Own Males Female
Less 10s 89.5 18.8 16.3 21.1 86.8 77.6 8.8 26.8 24.2
N 57 38 49
10-120s 54.3 22.6 16.8 43.8 67.7 55.8 0 41.7 23.5
N 73 31 43
120-150s 44.3 22.9 15.4 14.8 86.4 77.0 3.8 31.6 11.5
N 61 22 26

2 The times listed under the column labeled ‘Arrives’ refer to the length of time it took for Jethro
to arrive at displaced urine.

immediately urinated over (scent-marked) his own displaced urine signifi-
cantly less (Z > 3.30. P < 0.001) than he did in response to the urine of other
males or females. There were no significant differences between his marking
over the urine of other males or females.

3.2. Jethro Arrived at Displaced Yellow Snow 10-120 s Later

For this situation, Jethro’s urine was moved 73 times, that of other males 31
times, and that of females 43 times. Jethro paid more attention to his own urine
than he did when he arrived sooner (a significant decrease in the proportion
of sniffs that lasted Z > 3.30. P < 0.001), but there were no differences in his
response to the displaced urine of other males or that of females in this situ-
ation when compared to his arriving sooner. He urinated over or sniffed and
then immediately urinated over (scent-marked) his own displaced urine sig-
nificantly less (Z > 3.30. P < 0.001) than he did in the other two situations
(there were no significant differences between his response to the urine of
other males or females).

However, Jethro sniffed at and then immediately urinated over (scent-
marked) the displaced urine of other males significantly more than he did the
displaced urine of females (Z > 3.30, P <0.001). Jethro never marked over his
own urine in this situation.

3.3 Jethro Arrived at Displaced Yellow Snow Between 120 and 300 s
Later

For this situation, Jethro’s urine was moved 61 times, that of other males 22
times, and that of females 26 times. Jethro paid slightly more attention to his
own urine than he did when he arrived at the displaced urine within 10-120 s.
but he continued to pay less attention to his own displaced urine than to oth-
ers’ urine. There were no differences in his response to the displaced urine of
other males or that of females in this situation when compared to his arriving
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sooner. Jethro’s pattern of urinating over the displaced urine of other males
or that of females was very similar to that observed when he arrived at the
displaced urine within about 10 s. However, he sniffed at and then immedi-
ately urinated over (scent-marked) the displaced urine of other males signif-
icantly more than he did the displaced urine of females (Z > 3.30, P < 0.001)
although he did so in both instances less than he did when he arrived at the
displaced urine within 10-120 s. Jethro rarely marked over his own urine in
this situation.

4. DISCUSSION

Moving yellow snow from one place to another was a useful method for learn-
ing about Jethro’s patterns of urinating and scent-marking and how they were
influenced by the presence of his own or other dogs’ urine. Whether intact
males or females would respond similarly is not known. Although Jethro was
the only dog whose response to displaced urine was analyzed, this study is the
first of its kind for a free-ranging animal and provided answers to questions
that have previously not been studied experimentally in canids or other car-
nivores. In their pilot study of individual discrimination of urine in captive
dogs and wolves, Brown and Johnston (1983) did not investigate the response
of an individual to her or his own urine.

4.1 Self and Others: Sniffing and Urination Patterns

It is not surprising that Jethro clearly discriminated his own urine from other
dogs’ urine. There were notable differences in his behavior following his arrival
at displaced urine that were influenced by the latency of his arrival and whether
the displaced urine was his, that of other males, or that of females. Jethro paid
less attention to his own displaced urine than he did to displaced urine from
other males or females. In their study of the response of captive 6-11-year-old
uncastrated male beagles to urine from other males, Dunbar and Carmichael
(1981) reported that they spent almost twice as much time sniffing the urine
from colony males (mean=6.2 s) compared to their own urine (mean=3.5 s).
When Jethro arrived at ‘yellow snow’ within 10 s. about 90% of his sniffs
directed to his own urine lasted less than 3 s. Brown and Johnston (1983)
reported much longer sniffing durations by captive female beagles (as long as
30-40 s) and captive male and female wolves to conspecific urine (mean=21 s
to familiar urine and 46 s to unfamiliar urine). Sniffing durations of this mag-
nitude were not observed in this study nor were they reported by Dunbar
(1978) or Dunbar and Carmichael (1981) for the beagles they studied.

Jethro showed about the same amount of interest in displaced urine from
other males and displaced urine from females as determined by sniffing dura-
tion. Jethro urinated over his own urine most frequently when he arrived at
displaced yellow snow 10-120 s later. However, he urinated over the displaced
urine from other males and that from females the least when he arrived within
10-120 s when compared to when he arrived within 10 or 120-300 s later.
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Regardless of when he arrived at the displaced urine. Jethro urinated over oth-
ers’ urine significantly more than over his own. Although there were no sta-
tistically significant differences between the percentage of time that he urinated
over the urine of other males and the urine of females, in all instances he uri-
nated over other males’ urine more frequently than females’ urine.

4.2 Scent-Marking Behavior

The differences in Jethro’s response to the displaced urine from other males
or from females are worth noting, especially when considering scent-marking
behavior. Scent-marking is differentiated from merely urinating by a number
of criteria that include sniffing before urinating followed by directing the
stream of urine at urine that is already known to be present or at another tar-
get (where there might be urine; Wells and Bekoff, 1981). The behavior pat-
tern that best differentiated Jethro’s response to the urine of other males from
his response to the urine of females was marking: sniffing and immediately
urinating over the yellow snow. When Jethro arrived at the displaced urine
either within 10 or 120-300 s later, he sniffed and then immediately scent-
marked the displaced urine significantly more when it was from other males
than when it was from females. Dunbar (1978) reported that captive male
beagles spent more time investigating female urine than male urine.

Of course, more data are needed for additional individuals. It is not known
whether wild canids show these patterns, but it usually is assumed that males
are more responsive to the urine of other males than to the urine of females
especially during territory acquisition and maintenance (Wells and Bekoff
1981 and references therein). Although this is a pilot study, the method used
can be applied as a model for other species and modified as needed. For exam-
ple, the use of naive observers who did not know from which individuals urine
was taken could remove possible biases (perhaps unconscious cues) due to
information to which knowledgeable observers were privy. Nonetheless, future
research that involves relocating urine-soaked snow or dirt, combined with
detailed observations of sniffing, urinating, and marking sequences, will help
to elucidate what stimulates other animals to urinate or to scent-mark. This
information can help us learn more about such topics as territorial behavior
and sex differences in territory acquisition and maintenance.
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I1I.

SOCIAL PLAY, SOCIAL
DEVELOPMENT, AND SOCIAL
COMMUNICATION:
COOPERATION, FAIRNESS,
AND WILD JUSTICE

IN PART I1I, we saw that dogs are extraordinary animals from whom
we can learn much about comparative and evolutionary aspects of social
behavior, social organization, and behavioral ecology. Dogs also are wonder-
ful animals to study in our quest to learn more about the details and com-
plexity of social play, as well as to develop a more complete understanding
of, and appreciation for, fascinating topics such as cooperation, fairness, and
morality—“wild justice,” as I call it—to refer to the evolution of social rules
of engagement and fairness and forgiveness.

Playing is about being fair, being nice, and minding manners. Social play
is a foundation of fairness. I argue that we need to go beyond primates and
study social carnivores who live in large extended family groups in which it is
essential that the integrity and smooth functioning of the group is retained.
I have been much influenced by the views of His Holiness the Dalai Lama on
the importance of cooperation and compassion in our and another animal’s
daily interactions, and the ideas of the Russian anarchist Petr Kropotkin
about the importance of cooperation in the evolution of behavior. The sem-
inal research of the neurobiologist Antonio Damasio on the evolution of
emotions and morality has also greatly influenced my thinking.

I often find myself wondering why some humans are so arrogant as to
think that our behavior should be the standard against which the ethics
of other animals is evaluated. A glimpse at the headlines of any major
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newspaper cautions us to carefully take stock of who we are and how we
behave, with abundant humility and considerably less hubris. I'm reminded
of a conversation between Groucho Marx (Firefly) and a Mr. Trentino in the
movie Duck Soup.
Firefly: Maybe you can suggest something. As a matter of fact, you do suggest
something. To me you suggest a baboon.

Trentino: What!
Firefly: I'm sorry I said that. It isn’t fair to the rest of the baboons.

As we go about celebrating our moral superiority, let’s also remember to
be fair to other animals.

THE FIRST PENGUIN: KEEPING OPEN MINDS

In this section, the central topics on which I concentrate are social play and
social development. While I am not the first person to attempt to argue for a
moral sense in animals, I often feel like that first penguin who jumps into the
water while others wait to see if there are any predators around, an event I
witnessed when I studied Adélie penguins in Antarctica. I say this not to toot
my own horn but because I have endured some harsh criticism from colleagues
who think that some of my ideas are outlandish. Nonetheless, in the spirit of
science and scientism, which require an open mind as data are collected, I felt
someone had to jump in and test ideas. Nothing is to be gained by impreg-
nating science with preformed ideas and risking the loss of potentially fruit-
ful ones. While science is not value free, we should try as hard as we can to
lessen the impact of our own views of who we are and where we stand in com-
parison with other animals. As the papers in Part III show, studying play was
not a waste of time.

In many of these papers, I discuss aspects of the evolution of social coop-
eration, fairness, forgiveness, and morality in the context of what animals do
when they play and interact with others. Taking videos of the animals and
then watching the tapes in slow motion or one frame at a time is very help-
ful for learning about the subtleties of social communication and for appre-
ciating, for instance, how rapidly messages can be sent even when dogs are
running here and there. To discern the details of what animals do when they
play, my students and I have filmed animals playing and watched the videos
countless times, finding something new almost every time we study the play
sequences.
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WHAT Is PLAY?

One of my graduate students, John Byers, studied wild pigs (peccaries) while
I studied various canids (members of the dog family, including domestic dogs,
wolves, coyotes, jackals, and foxes). Like some other researchers, we discov-
ered many features in common in the play of these (and other) mammals.
Although a consensus on the definition of play has eluded researchers for
many years, John and I defined social play as an activity directed toward
another individual in which actions from other contexts are used in modified
forms and in altered sequences. Some actions also are performed during play
for a different length of time than when animals are not playing. Our defini-
tion centers on what animals do, or the structure of play.

When animals play, they use actions drawn from other activities such as pre-
dation (hunting), reproduction (mating), and aggression. Full-blown threat-
ening and submitting only rarely, if ever, occur during play. Behavior patterns
used in antipredatory behavior also show up in play. This is especially so in
prey animals such as ungulates (deer, elk, moose, gazelles), who run about in
unpredictable zigzag patterns during play. These actions change in form and
intensity and combine in a wide variety of unpredictable sequences. For exam-
ple, when polecats, coyotes, and American black bears bite in play fighting,
they hold back as compared to biting in real fighting. This holding back is
called self-handicapping. Play clawing in bears is also inhibited and less intense,
and biting and clawing are directed to more parts of the body of another indi-
vidual during play than during aggression. Play in bears also is nonvocal.

Play sequences may be more variable and less predictable because indi-
viduals are mixing actions from a number of different contexts. Because there
are more actions for individuals to choose from, it is not surprising that
sequences are more variable. “More variable” simply means that it is more
difficult to predict which actions will follow one another during play than,
for example, during predation or aggression. During play in dogs, coyotes,
or wolves, one might see the following sequence: biting, chasing, wrestling,
body slamming, wrestling, mouthing, chasing, lunging, biting, and wrestling,
whereas during aggression one would be more likely to see threatening, chas-
ing, lunging, attacking, biting, wrestling, and then one individual submitting
to the other.

Because play is a hodge-podge of lots of different activities, it takes time to
identify the details of what is happening. In my own studies, I can spend hours
conducting frame-by-frame analyses of five minutes of play caught on video.
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THE Joys OF PLAYING COOPERATIVELY, FAIRLY, AND
WITH FORGIVENESS

It is clear that animals love to play. The drive to play is very powerful, and
normal animals do not usually intentionally seek out activities they do not
enjoy. Studies of brain chemistry—called neurochemistry—support the idea
that play is pleasurable and fun. Most of this research has been done on rats,
in whom Jaak Panksepp, at Bowling Green State University, discovered a close
association between opiates and play—an increase in the activity of neuro-
chemicals called opioids facilitates rats’ playfulness; opioids may thus enhance
pleasure and rewards associated with playing. (Panksepp also discovered that
rats enjoy being tickled.) Following Darwin’s ideas about evolutionary conti-
nuity, there’s little reason to believe that the neurochemical basis of joy in dogs
would differ substantially from that in rats, cats, chimpanzees, or humans.

Dogs are not the only animals relentless about seeking out play. Young cats,
chimpanzees, foxes, bears, and rats love to play to exhaustion. When a poten-
tial playmate does not respond to a play invitation, these wired kids often turn
to another individual or to their own tails. My companion-dog Jethro once
whirled around so fast as he chased his tail that he fell over, spilling a glass of
great merlot. Only then did his buddy Zeke get up and honor Jethro’s request
to play. The rhythm, dance, and spirit of animals at play are also incredibly
contagious; just seeing animals playing can stimulate play in others.

Play is also a cooperative and voluntary activity. Individuals who do not
want to play do not play. Individuals of different species fine-tune ongoing
play sequences to maintain a play mood and to prevent play from escalating
into real aggression. Detailed analyses of film show that in canids there are
subtle and fleeting movements and rapid exchanges of eye contact that sug-
gest that players are exchanging information on the run, from moment to
moment, to make certain that everything is all right, that this is still play.
Dogs and their wild relatives communicate with one another (and with us)
using their face, eyes, ears, tail, body, and various gaits and vocalizations.
They combine facial expressions and tail positions with different types of
barks to produce a large number of detailed messages about what they want
or how they feel. Dogs and wolves have more than a dozen facial expressions,
a wide variety of tail positions, and numerous vocalizations, postures, and
gaits, so the number of possible combinations of all of these modes of com-
munication is staggering.

To sum up, it is premature to dismiss the possibility that social play has
some role in the evolution of fairness and social morality, or that animals other
than primates are unable intentionally to choose to behave fair because they
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lack the necessary cognitive skills or emotional capacities. We really have very
little information that bears on these questions.

WHERE MIGHT HUMAN MORALITY COME FrROM?
Do JETHRO, ZEKE, SUKI, FERD, AND JEROME
HoLD THE ANSWER?

Jethro bounds toward Zeke, stops immediately in front of him, crouches on his
forelimbs, wags his tail, barks, and immediately lunges at him, bites his scruff
and shakes his head rapidly from side-to-side, works his way around to his back-
side and mounts him, jumps off, does a rapid bow, lunges at his side and slams
him with his hips, leaps up and bites his neck, and runs away. Zeke takes off in
wild pursuit of Jethro and leaps on and off his back and bites his muzzle and
then his scrufft, and shakes his head rapidly from side to side. Suki bounds in
and chases Jethro and Zeke and they all wrestle with one another. They part for
a few minutes, sniffing here and there and resting. Then Jethro walks slowly over
to Zeke, extends his paw toward Zeke’s head, and nips at his ears. Zeke gets up
and jumps on Jethro’s back, bites him, and grasps him around his waist. They
then fall to the ground and mouth wrestle. Then they chase one another and roll
over and play. Suki decides to jump in, and the three of them frolic until they’re
exhausted. Never did their play escalate into aggression.

This description of dog play comes from some of my field notes taken on
a clear and cool morning in August 1998. Jethro, Zeke, and Suki were at it
again, and Parker and Izzy had not even arrived. I wanted to jump right in,
wouldn’t you? It is observations of animal play—the sheer joy of their
wrestling, running about with abandon, and chasing one another while main-
taining the rules of the game: “this is play”—that led me to ponder whether
or not animals could be moral beings.

I recall with a smile that a few years ago one of my students, Josh, called
and, between excited pants, told me this story in disbelief: “Hey, I saw the most
amazing thing today at Mount Sanitas. Jerome [Josh’s 120-pound malamute]
wanted to play with a strange dog [named Ferd] who was about a quarter his
size. Jerome bowed, barked, wagged his tail, rolled over on his back, leapt up,
and bowed again, all to no avail—Ferd just stood there with surprising indif-
ference. But about a minute later, while Jerome was sniffing a bush where a
large mutt had just peed, Ferd strolled over and launched onto Jerome’s neck
and bit him hard and was sort of hanging in midair, legs off the ground. I
thought, “This is it, Jerome will kill this little monster.” And you know what?
Jerome shrugged Ferd off like a fly on his back, turned around and bowed
and then took the little guy’s head into his mouth and gently mouthed him.
They then played for about a half-hour, during which Jerome never ever was
very assertive or unfair. He would bite Ferd softly, roll over and paw at his
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friend’s face, swat him lightly, and then when things got rough and Ferd backed
off with his tail down and cocking his head from side to side trying to figure
out if he was a goner, Jerome would bow again and they would play some more.
Jerome seemed to know that he had to be nice—fair—in order to play with
his little buddy. Ferd knew what Jerome wanted, and Jerome knew what Ferd
wanted, and they worked together to get it. Man, dogs are smart. I couldn’t
believe it.”

Josh’s story points to the evolution of fairness and social play, an idea that
I have been pondering for years. And he isn’t the only person to relate such a
story to me.

All the essays in Part III raise big and challenging questions that have
remained unanswered for many years. I have always emphasized how impor-
tant it is to listen carefully to the stories that animals tell us about who they
are and how and why they do the things they do. Now let me tell you why I
have come to firmly believe that some animals can have a moral sense of right
and wrong in certain social situations, and why studies of play are central to
my ideas. To do this, I need to consider such “human virtues” as trust, apol-
ogy, forgiveness, and honesty, and even the possibility that there are public
sanctions for animals who breach a friend’s trust. My musings have helped
me wrap my views into a coherent package that brings together science and
religion and asks such questions as, “Just where do humans fall in the great
scheme of things, but specifically in the moral arena?” I ponder questions like
this while keeping within the bounds of respectable science. I see my role as
a scientist as putting ideas out there for discussion without removing my sci-
entific hat, and I take my role seriously. While stepping onto thin ice can be
risky, total risk aversion doesn’t usually lead to novel discoveries.

To some people, the idea that animals can be moral beings is preposterous,
bordering on blasphemy. Surely, they say, it is human morality that defines
“human nature,” and morality sets us apart from, and above, other animals.
To propose that play is important in the evolution, development, and prac-
tice of morality adds fuel to the fire of this controversy, but I contend that
animals can be moral beings in specific social situations such as play.

If we keep open minds, the idea of animal morality is not any more silly
then the well-accepted idea that many animals are thinking and feeling beings.
The naysayers are on the run, for as we have seen, their arguments ignore what
we now know to be true for many different species. Surprises are always in
store as we continue to learn about the intelligence and the cognitive and
emotional capacities of animals. We need to be careful that our expectations
do not lead us down the wrong path, especially in the absence of information.
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But it is abundantly clear that we do not have to ascribe to animals far-fetched
cognitive and emotional capacities to reach the conclusion that they can make
moral decisions in certain situations. Neither should we deny that some cog-
nitive and emotional capacities are well within their grasp. Our place in the
grand scheme of beings is not at risk, and we do not have to worry that we'’re
not special or unique. All animals are special and unique.

The study of animal play demands an interdisciplinary approach to make
sense of why play develops and evolves as it does. These essays were chosen
to present a general picture of social play, its possible functions, and the details
of how animals communicate their intentions to play. Testable hypotheses
(some of which have been confirmed in canids and other species) are offered
for future investigation. All these essays show not only how my own and oth-
ers’ thinking about the importance of studying social play has evolved, but
also that many fields of inquiry intersect in an analysis of play.

As I conducted my doctoral research on social play in infant dogs, coyotes,
wolves, and wolf-dog hybrids, I became especially interested in how animals
communicate their intentions to play—how they tell others, “I want to play
with you.” I wrote a review article titled “The Development of Social
Interaction, Play, and Metacommunication in Mammals: An Ethological Per-
spective,” whose main message centered on the importance of social play in
behavioral development. The article analyzed why play evolved, that is, why
it is an adaptive behavioral phenotype, and what functions it might serve;
showed that there are close relationships between patterns of social play and
patterns of social organization across species; and discussed the importance
of “metacommunication”—communication about communication—(follow-
ing Gregory Bateson’s ideas) when individuals told others that they wanted
to play with them. Little did I know that I would continue this line of research
for more than three decades, that I would wind up working with philosophers
on these topics, and that right now, in 2005, I am writing a book that deals
with the same topics.

WHY PLAY? TRAINING FOR THE UNEXPECTED

One of the joys of studying play goes beyond the fun and the challenge of
trying to figure out what animals are doing when the play—it is the joy of
working with colleagues who are as passionate as [ am to learn about a given
topic. In the fall of 1998, my colleague Marek Spinka came from the Czech
Republic to Boulder to study play with me. Marek had been studying play
in pigs for many years and had also collaborated with Ruth Newberry at
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Washington State University. Marek and Ruth chose to study pigs because
pigs are not only very playful but also extremely intelligent, passionate, and
sensitive.

Several answers have been proposed to the question, Why has play evolved,
or why is play adaptive? Despite, in their play, risking injury and using energy
that they might need for growth or to get food (these are called “costs of
play”), many individuals, especially youngsters, persistently seek out play and
play to exhaustion. What benefits might outweigh the costs of play? Evolu-
tionary (or functional) explanations are often tied to analyses of what indi-
viduals do when they play. Although many researchers agree that play is
important in the development of social skills, locomotor skills, or cognitive
skills that support motor performance, solid evidence is scant and opinions
are divided.

One important theme from recent comparative research is that play does
not appear to serve only a single function across the diverse species in which
individuals play. It serves different functions not only in individual species but
also among animals who differ in age and sex. For example, play fighting was
once considered important in learning fighting skills that would be used in
adulthood or for physical training. While in some species, play may be impor-
tant for the development of certain skills and physical aerobic and anaerobic
training, in other species this might not be the case. Thus, play fighting does
not appear to be important in the development of motor training for fight-
ing skills in laboratory rats, but research has shown that play may be impor-
tant in the development of motor training, cognitive/motor training, or other
social skills in other mammals, including humans. Play also may serve a num-
ber of functions simultaneously, for example, socialization, exercise, practice,
or cognitive development. Play is not a waste of time.

No matter what its functions may be, many researchers think that play is
“brain food,” because it provides important nourishment for brain growth and
helps rewire the brain, increasing the connections between neurons in the cere-
bral cortex. A number of researchers have suggested that play hones cogni-
tive skills, including logical reasoning and behavioral flexibility—the ability to
make appropriate choices in changing and unpredictable environments. Marek,
Ruth, and I suggested that play allows animals to develop flexible responses
to unexpected events. Play increases the versatility of movement used to recover
from sudden shocks such as a loss of balance and falling over and to enhance
the ability of animals to cope emotionally with unexpected stressful situations.
The jury is still out about why most animals play. But our theory about behav-
ioral flexibility fits in nicely with my ideas about wild justice.
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PLAY BEGINS WITH A Bow, AND THEN SOMETHING
HAPPENS

The first essay in Part ITI, “Social Communication in Canids,” reports obser-
vations of the form and duration of play bows. Play bows appear to be highly
stereotyped social signals, but no one had ever tried to measure them to deter-
mine just how stereotyped they are. I decided to do just that, and in the process
I came to realize why no one had done it previously—viewing a movie or
videotape one frame at a time to measure the body movements that are used
in social signals is incredibly time-consuming. The data showed that play bows
are indeed highly stereotyped in duration and form so that they message they
send—“I want to play with you”—is an unambiguous and reliable indicator
of an individual’s intention and desire to play. Ethologists refer to play bows
as fixed or modal action patterns that are ritualized signals, the evolution of
which is driven by a need for clarity and reliability in social signaling.

In addition to demonstrating that play bows are highly ritualized signals,
I was also interested in whether they were used strategically—that is, nonran-
domly—during social play. To learn about the dynamics of play, it is essen-
tial to pay attention to the subtle details that are lost in superficial analyses.
Dogs and other animals keep track of what is happening, so we need to do
this also.

Perseverance and good eyesight paid off, and eighteen years after the first
essay was published, I concluded that play bows were not used randomly but
were placed (with care and intent) to communicate an intention to play when
it was not clear that play was the name of the game. The dogs, coyotes, and
wolves who used play bows had a purpose in mind. For example, biting accom-
panied by rapid side-to-side shaking of the head is performed during serious
aggressive and predatory encounters and can easily be misinterpreted if its
meaning is not modified by a bow. I was surprised to learn that bows are used
not only at the very beginning of play to tell another dog, “I want to play with
you,” but also right before biting accompanied by rapid side-to-side head
shaking as if to say, “I'm going to bite you hard, but it’s still in play,” and right
after vigorous biting as if to say, “I'm sorry I just bit you so hard, but it was
play.” I concluded that bows serve as punctuation—exclamation points—to
call attention to what the dog wants to tell her friend. Bows also reduce the
likelihood of aggression in African wild dogs.

Dogs and their wild relatives rapidly learn how to play fair, and their
response to play bows seems to be innate. There is little evidence that play sig-
nals are used to deceive others. Cheaters who bow and then attack are unlikely
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to be chosen as play partners and have difficulty getting others to play. There
are sanctions, so if a dog doesn’t want to play, she shouldn’t bow.

You too can easily observe much of what I have been writing about. Visit
your local dog park and watch play groups of dogs and how they go about
having fun with their friends, how they dance in play. And join in! Get down
on all fours and bow and lunge; there’s no need for words, but maybe a bark
will help. Dogs know what play signals given by humans mean. Nicola Rooney
and her colleagues at the University of Southampton in the United Kingdom
discovered that bowing and lunging by humans increased play in dogs, but that
lunging was more effective. But be careful with dogs you do not know; some
dogs are not very tolerant of unfamiliar humans who want to play with them
and who get in their face without the proper introduction or greeting.

WILD JUSTICE AND FAIR PLAY: THE BIGGEST QUESTION
OF THEM ALL

The second essay in Part III, “Virtuous Nature,” lays out the general frame-
work for the section’s final essay, which in many ways tackles the biggest ques-
tion of them all. My ideas result from more than three decades of trying to
figure out why play has evolved as it has and whether the big-picture view
places social play squarely in the center of the interdisciplinary arena in which
questions about the evolution of morality are discussed by biologists, psychol-
ogists, anthropologists, theologians, and religious leaders. I have no doubt
that by studying the details of what animals do when they engage in social
play, we can learn much about the evolution of social morality; furthermore,
recent data show that it does indeed feel good to be nice.

Explanations of social play rely on such notions as trusting, being nice,
playing fair, forgiving, apologizing, and perhaps being just, behavioral attrib-
utes that underlie human social morality and moral agency. Dogs and other
animals can be just—democratic—and honest. Recent research on nonhu-
man primates has shown that punishment and apology play important roles
in cooperative interactions. Given what we know about play, I do not find this
at all surprising. During play, animals need to cooperate with one another and
play fair. Individuals have to trust that others will play by the rules and not
cheat or try to beat them up after “telling” them that they want to play.

I believe that social morality—in this case, behaving fair, being nice, and
minding one’s manners—is an adaptation that is shared by many mammals.
Behaving fair evolved because it helped young animals acquire social and
other skills needed as they matured into adults. Without social play, individ-
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uals and social groups would lose out. Morality evolved because it is adap-
tive, because it helps animals, including humans, survive and thrive in partic-
ular environments. This idea might sound radical or outlandish, but there is
no reason to assume that social morality is unique to humans. Uncoopera-
tive play is in fact impossible, an oxymoron, and so it is likely that natural
selection weeds out cheaters, those who do not play by the accepted and
negotiated rules.

Agree or not, I hope that my (and others’) essays will change your views
of animals (if they needed to be changed) so that informed debate will replace
the arrogant and anthropocentric view that animals cannot possibly be moral
beings and so have nothing to do with the roots of human morality.



9 Social Communication in Canids

Evidence for the Evolution of a Stereotyped
Mammalian Display

DESPITE A HISTORY of considerable interest in animal social commu-
nication (/-3), few data are available on the “anatomy” or form of signals that
are used. Indeed, one of the basic concepts of classical ethology, the “fixed”
action pattern, rarely has been studied quantitatively (4-7). The form of visual
displays has been studied quantitatively in invertebrates, lizards, and birds
(4-7); however, there are very few data for mammalian displays (8, 9). In
addition, little is known about the ontogeny of mammalian displays (2, 8, 10).
Available evidence has demonstrated clearly that some social signals show phe-
notypic plasticity and that selection can shape various components (for exam-
ple, duration, inter-act interval, form, sequence) of a signal or set of signals
(1-7, 11-13). In cases in which it would be important to reduce ambiguity in
the communicated message, selection could operate on signal structure (as
with any other morphological structure) to reduce variability. Furthermore, it
also is possible for certain signals to be restricted to specific contexts. Below I
report the results of an analysis of a specific canid “play invitation” signal, the
bow (14, 15), that shows marked stereotypy both in duration and form.

The bow is an easily recognized canid social display. When performing this
motor act, the animal crouches on its forelimbs and remains standing on its
hind legs. The bow is infrequently observed outside the context of play (15).
The bows of the following groups of animals were analyzed: 12 infant coy-
otes, Canis latrans; 4 infant wolves, C. lupus; 4 infant wolf-malamute hybrids;
13 infant beagles, C. familiaris; and 16 free-ranging domestic dogs over
1 year of age (age verified by owners). Infants were observed from about 20
to 90 days of age in a variety of situations. Some of the infants were hand-
reared, and periods of social interaction with conspecific age-mates were
limited only to times when observers were present. For these infants, it was
possible to record the first occurrence of the bow during social interaction.
Other infants were mother-reared in semi-natural conditions, and observa-
tions commenced when they emerged from the den that their mother had dug
or from the den box that I provided. The free-ranging dogs were observed on
the campus of Washington University (St. Louis, Missouri) and in and
around Nederland, Colorado.

Reprinted with permission from Bekoff, M. 1977. Social Communication in Canids: Empirical
Studies of the Evidence for the Evolution of a Stereotyped Function of Play Bows Mammalian Dis-
play. Science 197, 1097-1099. Copyright 1977 AAAS.
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Animals were photographed with a super-8 or 16-mm movie camera (film
speed, 64 frames per second). Films were analyzed with a single-frame ana-
lyzer. Camera speed was checked prior to each analysis to correct for possi-
ble error. Both duration and form were measured for bows that occurred in
the beginning of a sequence (that is, the first act) and during a sequence.
Duration was measured by counting the number of frames during which the
individual remained crouched. The number of frames was then multiplied by
0.0156 second (= 1 frame) to convert to a measure of time. Means, standard
deviations, and coefficients of variation were then calculated. Form was meas-
ured as declination of the shoulders relative to standing height on a grid sys-
tem. In order to standardize for individual differences in size as well as for
changes in size with age, the height of the body at the shoulders was divided
by 10, and a grid system of ten equal segments was used. Each grid unit was
divided into fourths. Two observers independently took measures for each
data point, and measurements were taken only when vertical displacement of
the shoulders could be observed unambiguously. Interobserver agreement was
consistently between 90 and 95 percent. For each group of animals, data from
different rearing conditions were lumped because no significant differences
were detected. In addition, data for the wolves and wolf-malamute hybrids
were combined because the two groups were indistinguishable.

The mean duration of bows performed at the beginning of sequences for
the infant coyotes, wolves (and hybrids), beagles, and adult free-ranging dogs
was 0.31, 0.38, 0.33, and 0.32 second, respectively. Only the wolves differed
significantly from the other groups (F = 2.93, d.f. = 3,436, P < .05). Mean
duration of bows performed during play bouts was on the average 0.03 to 0.07
second shorter than mean duration of bows at the beginning of play
sequences, and there were no significant differences between the groups,
although the bows performed by the wolves were slightly longer. The longer
duration of the wolf bows may simply be due to the greater body weight of
young wolves when compared to coyotes and beagles of the same age (16).
For coyotes, beagles, and adult dogs, bows performed during an interaction
showed significantly higher variability in duration than bows performed at the
beginning of sequences (Table 9.1). The greater variation in duration for bows
performed during a sequence can be explained by the fact that these bows were
preceded by a variety of different acts from which the individual went into
the bow. On the other hand, the bows that occurred at the beginning of
sequences almost always took place after the individual had been standing
upright for a few seconds or as part of an approach.

All groups showed significantly less variability [“c” statistic (/7), P <.02]
in form when compared to duration. Furthermore, there were no significant
differences in form between bows performed at the beginning of and during
sequences, although in all cases bows performed during sequences were slightly
more variable.

In addition to there being a high degree of stereotypy, especially in the
form of the bow, it is important to stress two other findings: (i) there were no
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TABLE 9.1 The variability, expressed as the coefficient of variation (%), of bows
performed at the beginning of and during play bouts by three canid species. Form
was measured on a grid system (see text). The number on the left of the slash (/)
refers to bows that were performed at the beginning of play bouts, and the number
on the right of the slash refers to bows that were performed during an on-going
interaction. The differences between the coefficients of variation for bows per-
formed at the beginning of and during play bouts were tested for statistical signifi-
cance by using the “c” statistic (17); see footnotes. The bows performed by the
infant coyotes showed significantly less variability in form than those performed by
the other groups. For example, when the bows of the coyotes were compared with
those of the wolves, the differences were highly significant (for bows performed at
the beginning of a bout, ¢ = 3.46, d.f. = 169, P < .001; for bows performed during a
bout, ¢ = 3.04, d.f. = 119, P <.01). The significance of play signals for highly aggres-
sive infant coyotes when compared with less aggressive infant wolves and beagles is
discussed in (15) and (23).

Coefficient of variation (%)

Species Number of bows Duration of bows Form of bows

Coyotes (N = 12) 73/57 9.68/13.79" 5.49/6.55%

Wolves + wolf-dog 98/64 10.53/11.43F 8.02/9.77%
hybrids (N = 8)

Beagles (N = 13) 116/81 15.15/18.75\\ 9.71/10.57%

Adult dogs (N = 16) 153/114 21.87/28.13§ 10.87/12.70F

*¢ =270, d.f. =128, P < .01.\N\¢c = 2.20, d.f. = 195, P < .05, §c = 2.79, d.f. = 265, P < .0l.

significant changes in the variability of bows performed by infants of differ-
ent ages (/8), and (ii) the first bows performed by individuals who had been
hand-reared (/9), and who had not previously interacted with another indi-
vidual or seen a bow, did not differ either from subsequent bows performed
by that “isolate” or from the first observed bows performed by individuals who
had been group-reared. The observed stereotypy when coupled to these obser-
vations (and also to the lack of differences between older animals reared in
different conditions) provides evidence that there is a strong genetic compo-
nent underlying this behavioral pattern.

The data presented herein are the first (to my knowledge) of their kind for
a mammalian display. When compared to data on invertebrates and other ver-
tebrates (57, 13), the bow is seen to be an equally stereotyped display, even
for the adult free-ranging dogs. That is, the bow is a “relatively fixed” or
“modal” action pattern (4, 5). Indeed, there have been no analyses of signal
form that have resulted in coefficients of variation equal, or nearly equal, to
zero, and the implication of absolute (invariant) morphological rigidity in the
term “fixed action pattern” is misleading (4-7) and apparently was not
intended when the term was coined (20).
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It has been suggested that the most stereotyped motor coordinations are
those that are important in locomotion and communication (7, 13). The bow
is a locomotor intention movement which also has signal value. Many factors
may select for stereotypy in signal form. Certainly, anatomical constraints
may be operating (9, 21). In addition, if one analyzes the situations in which
bows (and other play signals in other species) are used (15, 22-24), it is entirely
plausible that the signal value of the bow was increased via selection for stereo-
typy. When animals engage in social play, actions from different contexts [for
example, sexual, predatory, aggressive (14, 15, 22-24)] are used. If play sig-
nals, such as the bow, are important in communicating play intention [that is,
announcing that “what follows is play” (14, 15, 22-24)] and overriding the
“meaning” of an aggressive signal (23), for example, then one would expect
the play signal to be different from other types of signals and to be stereo-
typed so as to reduce ambiguity in meaning. Furthermore, there can also be
a reduction in the number of contexts in which a signal is used (2, 12). In many
mammals, signals that appear to function in the communication of play intent
(1) are observed almost solely in the context of play (15, 22-24), (ii) are dif-
ferent from other types of social signals (22-24), and (iii) appear to be highly
stereotyped. With respect to the canid play bow, these three criteria apply
fully. In addition, it has been demonstrated in coyotes and other infant canids
that signals that are used to solicit social play do function to reduce the like-
lihood of play grading into aggression (23, 25). In these (and possibly other)
animals, there has been selection for signals that serve to communicate play
intention, signals that have a “tonic” (26) effect in that they serve to change
the probability distribution of subsequent responses by the recipient of the
signal (23).

An analysis of the variability of individual motor acts does not provide any
information about the ways in which these behaviors, stereotyped or not, are
linked together to form continuous chains of behavior. It is possible for selec-
tion to operate on individual motor acts as well as on the order in which they
are performed (27), and it has been suggested that behavioral sequences can
serve display functions (28). That is, a sequence may function as a composite
signal. For the infant canids used in this study, play sequences were more vari-
able than nonplay sequences (6, 25). Therefore, it is possible that there are two
sets of signals that are used in play. The first would be a play signal itself and
the second would be the sequencing of the acts. In this way, the play inten-
tion of an individual could be communicated initially, and then the “play
mood” could be maintained either by repeating play soliciting signals or by
using the ongoing sequence as a play signal. In canids, play signals occur
either in the beginning of play sequences or are randomly distributed through-
out (23, 25). The proposed signal value of variable canid play sequences may
be one reason for the observation that canid play signals seem to be more
important in the initial soliciting of social play and less so for the maintenance
of the “play mood” (23).
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10  Virtuous Nature

IF YOU THINK that we are the only creatures on Earth with a moral
sense, then you're in good company. Most experts in behaviour believe that
morality is a uniquely human trait, without which our complex social life
would never have emerged. I disagree. Accuse me of anthropomorphising if
you like, but I'm convinced that many animals can distinguish right from
wrong. Decades spent watching wild and captive animals have persuaded me
that species living in groups often have a sense of fair play built on moral codes
of conduct that help cement their social relationships. Nature isn’t always
ruthlessly and selfishly competitive.

That’s not all. I suspect that herein lies the origin of our own virtue. Biol-
ogists have had real problems trying to explain why humans are frequently
inexplicably nice to each other. It just doesn’t make sense in evolutionary
terms, unless there are ulterior motives behind our seemingly altruistic actions.
Perhaps we expect a payback somewhere down the line, or maybe our good
deeds are directed only towards kin, with whom we share genes and hence a
biological heritage. Nobody has really considered the possibility that being
considerate to your neighbours might sometimes be the best way to survive.
But I'm starting to find evidence that a well-developed sense of fair play helps
non-human animals live longer, more successful lives. In other words, virtue
is its own reward—fairer is fitter.

It’s an understatement to say that looking for the roots of morality in
animals is very difficult, but at least we can start to break the problem down.
The first question to answer is, are animals capable of the empathy and feel-
ings that underlie morality? We know that in humans the neural basis for
these feelings lies in the brain’s amygdalae and hypothalamus, and they are
mediated by neurotransmitters such as dopamine, serotonin and oxytocin.
We also know that many animals, especially mammals, possess the same
neurological structures and brain chemicals as we do. Of course, this doesn’t
necessarily mean they share our feelings, but careful observation of animals
in action suggests that at least some of them do.

Recent overviews of research by Stephanie Preston and Frans de Waal
from the Yerkes Primate Center in Atlanta and Stanley Kuczaj’s group at the
University of Southern Mississippi in Hattiesburg show that empathy is more
widespread among animals than science has so far been willing to recognise.
They point to research that suggests non-human primates, dolphins, whales,
elephants and hippopotamuses, and even some rodents, behave in ways that
support the claim that empathy has deep evolutionary roots.

In one classic study published in 1964, Stanley Wechlin and his team at the
Northwestern University Medical School in Illinois showed that a hungry

Reprinted from Bekoff, M. 2002. Virtuous Nature. New Scientist 13 July, 34-37, with permission
from New Scientist.
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rhesus monkey would not take food if doing so meant another monkey got
an electric shock. In similar situations rats will also hold back when they
know their actions would cause pain to another individual.

Then there’s the study published two decades ago by Hal Markowitz from
San Francisco State University. He reported that after training Diana mon-
keys to insert a token into a slot to get food, he observed a male helping the
oldest female who had failed to learn the task. On three occasions the male
picked up the tokens she had dropped, put them into the machine, and allowed
her to have the food.

We’ll probably never know whether these rats and monkeys were feeling
empathy as we do. But what we can do is start comparing what’s going on in
animal brains with what happens in our own. Neuroimaging techniques such
as PET scans and functional MRI are starting to shed new light on human
emotions, and I hope that it won’t be long before we start doing similar stud-
ies with non-human primates and other animals.

In the meantime, watching animals in action has convinced many
researchers, myself included, that they possess the emotions upon which a
moral sense is built. Chimps and monkeys, for example, seem to feel embar-
rassment, whales and ravens show signs of falling in love, and even iguanas
register pleasure (New Scientist, 29 April 2000, p 32). In my own research I
have taken this one step further—looking for evidence of fair behaviour. I'm
particularly interested in social play—the joyful rough and tumble common
to many mammals, especially youngsters—because it has its own special rules
of engagement, allowing participants to reinterpret acts that might otherwise
seem aggressive or sexual. The fact that play rarely escalates into all-out fight-
ing is a strong indication that animals do indeed abide by the rules and that
they expect others to do likewise.

My studies of infant dogs, wolves and coyotes based on careful observa-
tion and analysis of video playbacks reveal that they use a special signal to
prevent misinterpretation of playful actions. They perform a “bow”—which
entails crouching on the forelimbs while keeping the rear upright—when
initiating play, or in association with aggressive actions such as biting, to
modify their meaning. I’ve also found that players often use self-imposed
handicaps to limit the force they use against a weaker playmate when body
slamming or biting. And role reversal is common, so that during play a dom-
inant animal will often allow a subordinate to have the upper hand. Such
behaviours reduce inequalities in size, strength and dominance between play-
mates, fostering the cooperation and reciprocity that are essential for play to
occur. Indeed, on the rare occasions when a canid says “let’s play” and then
beats up an unsuspecting animal, the cheat usually find itself ostracised by its
erstwhile playmates.

Similar cooperative behaviour has been found in many animals at play. For
example, Sergio Pellis from the University of Lethbridge in Alberta found that
rats will constantly monitor and fine-tune their behaviour to keep play going.
But while there has been much talk about animal cooperation, no one has



142 CHAPTER TEN

considered the role that social play may have had in the evolution of moral-
ity. Yet what could be a better atmosphere in which to learn the rights and
wrongs of social interaction—the moral norms that can then be extended to
other situations such as sharing food, defending resources, grooming and
giving care?

My belief is that a sense of fairness is common to many animals, because
there could be no social play without it, and without social play individual
animals and entire groups would be at a disadvantage. If I'm right, morality
evolved because it is adaptive. It helps many animals, including humans, to
survive and flourish in their particular social environment. This may sound
like a radical idea, particularly if you view morality as uniquely human and
a sort of mystical quality that sets us apart from other animals. But if you
accept my argument that play and fairness are inextricably linked, you’re half-
way there. The challenge then is to show that individual animals benefit from
these behaviours.

It’s hardly radical these days to suggest that play is essential food for the
brain. Recent research shows that the more animals play, the bigger their
brains grow (New Scientist, 9 June 2001, p 28). Social play seems to rewire
the brain, increasing connections between neurones in the cortex. It hones
an individual’s cognitive skills, including logical reasoning, learning and
behavioural flexibility. And it helps perfect survival skills such as hunting and
mating, which will be essential in later life. Quantifying these benefits of
play is extraordinarily difficult, but the more we learn about the way play
affects the brain the more apparent it becomes that the activity is far from
idle time-wasting.

My own fieldwork has uncovered one of the penalties paid by animals that
fail to engage fully in play. I've found that coyote pups who don’t play much
are less tightly bonded to other members of their group and are more likely
to strike out on their own. And life outside the group is much more risky than
within it. In my seven-year study of coyotes living in the Grand Teton National
Park outside Moose, Wyoming, I found that about 60 per cent of the year-
lings who drifted away from their social group died, whereas fewer than 20
per cent of their stay-at-home peers did. I'm sure that close scrutiny of other
social animals will reveal more evidence that having a sense of fairness ben-
efits individuals.

More controversially, I also believe that a moral sense may benefit groups
as a whole. That’s because group members learn rules of engagement during
social play that influence their decisions about what is acceptable behaviour
when dealing with each other. Recent research by Kyoko Okamoto and Shuichi
Matsumura at Kyoto University suggests that we are not the only primates to
use punishment and apology to help reinforce the rules of social engagement.
And sticking to the rules is essential if individuals are to work in harmony to
create a successful group that can outcompete other groups. My observations
of coyotes confirm that members of a pack who work together are more suc-
cessful at driving off intruders than are single individuals, and I'm sure that
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if other researchers looked they would find similar evidence for the benefits
of group living in other animals.

I'm not arguing that there is a gene for fair or moral behaviour. As with
any behavioural trait, the underlying genetics is bound to be complex, and
environmental influences may be large. No matter. Provided there is variation
in levels of morality among individuals, and provided virtue is rewarded by a
greater number of offspring, then any genes associated with good behaviour
are likely to accumulate in subsequent generations. And the observation that
play is rarely unfair or uncooperative is surely an indication that natural
selection acts to weed out those who don’t play by the rules.

What does all this tell us about human morality? First, we didn’t invent
virtue—its origins are much more ancient than our own. Secondly, we should
stop seeing ourselves as morally superior to other animals. True, our big brains
endow us with a highly sophisticated sense of what’s right and wrong, but they
also give us much greater scope for manipulating others to cheat and deceive
and try to benefit from immoral behaviour. In that sense, animal morality
might be “purer” than our own.

We should accept our moral responsibility towards other animals, and that
means developing and enforcing more restrictive regulations governing ani-
mal use. There is growing evidence that while animal minds vary from one
species to another, they are not so different from our own, and only when we
accept this can we be truly moral in our relations with other creatures and with
nature as a whole.



11 Wild Justice, Cooperation, and Fair Play
Minding Manners, Being Nice, and Feeling Good

IN THIS PAPER I argue that we can learn much about “wild justice”
and the evolutionary origins of social morality—behaving fairly—by study-
ing social play behavior in group-living animals, and that interdisciplinary
cooperation will help immensely. In our efforts to learn more about the
evolution of morality we need to broaden our comparative research to include
animals other than nonhuman primates. If one is a good Darwinian, it is
premature to claim that only humans can be empathic and moral beings. By
asking the question “What is it like to be another animal?” we can discover
rules of engagement that guide animals in their social encounters. When I
study dogs, for example, I try to be a “dogocentrist” and practice “dogomor-
phism.” My major arguments center on the following “big” questions: Can
animals be moral beings or do they merely act as if they are? What are the
evolutionary roots of cooperation, fairness, trust, forgiveness, and morality?
What do animals do when they engage in social play? How do animals
negotiate agreements to cooperate, to forgive, to behave fairly, to develop
trust? Can animals forgive? Why cooperate and play fairly? Why did play
evolve as it has? Does “being fair” mean being more fit—do individual
variations in play influence an individual’s reproductive fitness, are more
virtuous individuals more fit than less virtuous individuals? What is the tax-
onomic distribution of cognitive skills and emotional capacities necessary for
individuals to be able to behave fairly, to empathize, to behave morally? Can
we use information about moral behavior in animals to help us understand
ourselves? I conclude that there is strong selection for cooperative fair play in
which individuals establish and maintain a social contract to play because
there are mutual benefits when individuals adopt this strategy and group sta-
bility may also be fostered. Numerous mechanisms have evolved to facilitate
the initiation and maintenance of social play to keep others engaged, so that
agreeing to play fairly and the resulting benefits of doing so can be readily
achieved. I also claim that the ability to make accurate predictions about what
an individual is likely to do in a given social situation is a useful litmus test
for explaining what might be happening in an individual’s brain during social
encounters, and that intentional or representational explanations are often
important for making these predictions.

Reprinted and slightly modified from Bekoff, M. 2004. Wild Justice, Cooperation, and Fair Play:
Minding Manners, Being Nice, and Feeling Good. In R. Sussman and A. R. Chapman (eds.), The Ori-
gins and Nature of Sociality. Copyright © 2004 Walter de Gruyter, Inc. Published by Aldine de Gruyter,
Hawthorne, NY. pp. 53-80.
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WILD JUSTICE: SOCIAL MORALITY, MANNERS, AND
COOPERATION IN ANIMALS

Those communities which included the greatest number of the most sym-
pathetic members would flourish best and rear the greatest number of oft-
spring.

—Charles Darwin 1871/1936, p. 163

I believe that at the most fundamental level our nature is compassionate,

and that cooperation, not conflict, lies at the heart of the basic principles
that govern our human existence ... By living a way of life that expresses

our basic goodness, we fulfill our humanity and give our actions dignity,

worth, and meaning.

—His Holiness the Dalai Lama 2002, p. 68

Different as they are from language-using human beings, they are able to
form relationships not only with members of their own species, but also
with human beings, while giving expression to their own intentions and
purposes. So that the relationships are far more clearly analogous to
human relationships than some of the philosophical theorizing that I have
discussed would allow. Some human beings indeed and some nonhuman
animals pursue their respective goods in company with and in cooperation
with each other. And what we mean by ‘goods’ in saying this is precisely
the same, whether we are speaking of human or dolphin or gorilla.

—Macintyre 1999, p. 61

Now he worships at an altar of a stagnant pool; And when he sees his
reflection, he’s fulfilled; Oh, man is opposed to fair play; He wants it all
and he wants it his way.

—Bob Dylan 1983

The behavior of nonhuman animal beings (“animals’) fascinates people of
all ages and of all cultures. People around the world are interested in what ani-
mals do, either because they are interested in the animals themselves or because
they want to know more about the origins of human behavior. There also is
much interdisciplinary interest in questions about animal behavior—what
available data mean, what methods are the best for answering questions that
are frequently at once important, challenging and frustrating, and what role
representatives of each discipline play in helping us to gain a better under-
standing of the behavior of our nonhuman kin. Interdisciplinary discourse is
essential. I also want to stress that all sorts of information, including anec-
dotes, intuitions, philosophical musings, and “hard” data, are important as we
try to understand “wild justice” and the origins of moral behavior (Allen, this
volume, argues that there are many levels of abstraction that inform explana-
tions of animal behavior). “Real world” examples—data from careful studies
of animal behavior—are critical for furthering our understanding. Anecdotes,
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intuitions, and philosophical musings along with empirical data all drive fur-
ther empirical research. I also want to emphasize the importance of adopting
a broad comparative approach to the study of animal behavior and for com-
ing to terms with what available information has to say about the cognitive
abilities of other animals in the context of what we know about them in terms
of their own evolutionary and natural histories.

Of course some people want to learn more about animals to make the case
for human uniqueness, usually claiming that humans are “above” and “bet-
ter” than other animals. But the more we study animals and the more we learn
about “them” and “us” we frequently discover there is not a real dichotomy
or non-negotiable gap between animals and humans because humans are, of
course, animals. There is evolutionary continuity. Art, culture, language, and
tool use and manufacture can no longer be used to separate “them” from
“us” (but perhaps cooking food is uniquely human; Wrangham and Conklin-
Brittain 2003). Line-drawing can be very misleading especially when people
take the view that nonhuman animals are “lower” or “less valuable” than
“higher” animals, where “higher” means human. In many ways “we are them”
and “they are us” (Bekoff 2002a).

Charles Darwin (1859, 1872/1998) emphasized that there is evolutionary
continuity among different species. His ideas about evolutionary continuity,
that behavioral, cognitive, emotional, and moral variations among different
species are differences in degree rather than differences in kind, are often
invoked in trying to answer questions about the evolution of various behav-
ioral phenotypes. On this view there are shades of gray among different ani-
mals and between non-humans and humans; the differences are not black and
white with no transitional stages or inexplicable jumps (Gruen 2002; Giizeldere
and Nahmias 2002; see also many other essays in Bekoft, Allen, and Burghardt
2002). Current work in evolutionary biology and anthropology suggests that
linear scales of evolution in which there are large gaps between humans and
at least some animals are simplistic views of the evolutionary process.

There is no doubt that we can learn much about humans by carefully study-
ing our animal kin and also by listening to their stories. One reason I find the
study of animal behavior, and in particular questions centering on animal cog-
nition, animal emotions, and animal morality to be so fascinating, exciting,
and also frustrating and challenging, is because I want to learn more about
why both the similarities and differences have evolved.

One area that will surely benefit from a meeting of interdisciplinary minds
concerns the evolution of social morality and the negotiation and maintenance
of cooperation, fairness, kindness, generosity, trust, respect, and social norms.
Researchers from many disciplines have debated the evolutionary origins of
social morality, asking if some animals have codes of social conduct that reg-
ulate their behavior in terms of what is permissible and what is not permis-
sible during social encounters (for wide ranging discussion see Kropotkin
1902; de Waal 1996, 2001; Solomon 1995; Hurd 1996; Ridley 1996, 2001;
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Mitchell 1998; Macintyre 1999; Sober and Wilson 1998, 2000; Journal of Con-
sciousness Studies, Volume 7, No. 1/2, 2000; Field 2001; Hinde 2002; Jamieson
2002; Wilson 2002; de Waal and Tyack 2003). These scientists and philoso-
phers want to know what are the moral capacities of animals, can they be
moral agents with a moral sense who are able to live in moral communities?
In a recent issue of the Journal of Consciousness Studies (Volume 7, No. 1/2,
2000) researchers from many disciplines debated the evolutionary origins of
morality. These scholars were interested in discussing animal roots on which
human morality might be built, even if human morality is not identical to
animal morality, which it likely is not.

Recently there also has been a resurgence of interest in the notion of
fairness and altruism in humans (Sober and Wilson 1998, 2000; Douglas 2001;
Riolo, Cohen, and Axelrod 2001; Sigmund and Nowak 2001; Bowles and
Gintis 2002; Fehr and Gachter 2002; Jamieson 2002; Sigmund, Fehr, and
Nowak 2002; Bewley 2003; Fehr and Rockenbach 2003). Researchers are
interested in learning about how individuals from different cultures share
resources, and if they share them equitably even if they are not compelled to
do so. Despite Bob Dylan’s lament (above) much research shows that human
beings are more generous and more fair than game-theory and other models
predict. There seems to be a set of core values that are learned through social
interactions with others, and these values influence moral decisions. There
also is evidence that people will punish free-riders in the absence of personal
gain, and that cooperation is sustained by such “altruistic punishment”
(Bowles and Gintis 2002; Fehr and Gcehter 2002). Taken together, cross-cul-
tural data suggest that there may be an innate drive to be fair. Of course, much
more comparative work still needs to be done.

But what about animals? Can there be “wild justice?” Is “being fair, nice,
and moral” doing what comes naturally? I will return to these questions below.
Charles Darwin argued this case and also considered the development and the
intellectual and moral faculties that are important in cooperative social
encounters.

Many animals live in fairly stable social groups that resemble those of
ancestral humans. There are divisions of labor, food sharing, communal care
of young, and inter- and intrasexual dominance hierarchies. Many animals,
especially mammals, also share with humans neuroanatomical structures in
the amygdala and hypothalamus and neurochemicals (dopamine, serotonin,
oxytocin) that form the neural bases for the expression and experience of
emotions and empathy (Panksepp 1998; Preston and de Waal 2002). A wide
variety of social behavior patterns in animals have also been influenced by
living in groups of various sizes. If one is a good Darwinian and believes in
evolutionary continuity, it seems premature to claim that only humans can be
empathic and moral beings. As we increasingly come to recognize that ani-
mals share their emotions with us it becomes increasingly difficult to deny
their existence.
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SocIAL PLAY: A FOUNDATION OF FAIRNESS

In this essay I consider various aspects of the evolution of cooperation and
fairness using social play behavior in animals, especially mammals, as my
exemplar of an activity in which one would expect to see on-going negotia-
tions of cooperation and agreements to behave fairly because the social
dynamics of play require that players agree to play and not to fight or to mate
with one another. I am specifically concerned with the notion of “behaving
fairly.” I touch on many topics that are considered elsewhere in this volume,
including what is cognitive ethology, anthropomorphism, the importance of
broadening our taxonomic horizons in studies of animal cognition beyond
non-human primates, levels of selection, and the role that anecdotes, intu-
itions, and common sense play in doing “hard” science, and generating data
that may be called “science sense” (Bekoff 2002a).

By “behaving fairly” I use as a working guide the notion that animals often
have social expectations when they engage in various sorts of social encoun-
ters the violation of which constitutes being treated unfairly. By studying the
details and dynamics of social play behavior one can test some of these ideas.
Also tied into the notion of expectation is the element of surprise. Often, ani-
mals seem surprised by what happens to them in a given social interaction.
For example, a dog or wolf may cock her head from side-to-side and squint,
as if she is wondering what went “wrong” when a play-mate becomes too
assertive or too aggressive. Perhaps they feel indignant when they are wronged,
when their expectations or sense of justice is violated, when they feel they are
not being treated “right.”

I will conclude that social play is a “foundation of fairness.” I argue that
it is through social cooperation that groups (communities) are built from indi-
viduals agreeing to work in harmony with other individuals. Further, based
on recent research on the neurobiology of human cooperation, I argue that
“being fair” may feel good for animals as well. Lastly, I stress that in our
efforts to learn more about the evolution of social morality we need to broaden
our comparative research to include animals other than nonhuman primates.

THE SCIENCE OF COGNITIVE ETHOLOGY: NATURALIZING
THE STUDY OF ANIMAL MINDS

There are two kind of biologists: those who are looking to see if there is
one thing that can be understood, and those who keep saying it is very
complicated and nothing can be understood.

—Pigliucci 2002, p. 92

Basically, the interdisciplinary science of cognitive ethology is concerned
with claims about the evolution of cognitive processes. Since behavioral abil-
ities have evolved in response to natural selection pressures, ethologists favor
observations and experiments on animals in conditions that are as close as
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possible to the natural environment where selection occurred. Often a double-
standard is used to criticize cognitive ethology for being too “soft.” For exam-
ple, levels of statistical significance and data bases that are acceptable in other
branches of science are not accepted in cognitive ethological studies (Griffin
2001; Bekoff 2002a). Why is this so? Reasons offered include lack of control
of observations and experiments and also the fact that mental experiences are
private affairs and hypotheses about mental experiences are not falsifiable. I
have little to say about this other than that it is clear that cognitive ethology
is a field of science, that we have the tools to learn much about mental
processes and mental states in animals, and that falsifiable hypotheses can be
offered and tested (Allen and Bekoff 1997; Griffin 2001; Bekoff 2002a; Bekoff,
Allen, and Burghardt 2002). We also now really do know quite a lot about
animal minds (Hauser 2000; Griffin 2001; Bekoff 2002a; essays in Bekoff,
Allen, and Burghardt 2002). Skeptics need to offer more motivated reasons
for bashing cognitive ethology. (It is important to note that the atmosphere
at the meeting at which the papers in this volume were presented was very pro-
animal cognition. Nonetheless, critical and skeptical questions were asked but
the discussion did not get bogged down nor was it deflected by an insistence
that the lack of absolute certainty means that no or little progress can be
made on the questions at hand. I will return to this topic later on in my brief
discussion of the notion of prediction.)

No longer constrained by psychological behaviorism, cognitive ethologists
are interested in comparing thought processes, consciousness, beliefs, and
rationality in animals. In addition to situating the study of animal cognition
in a comparative and evolutionary framework, cognitive ethologists also argue
that field studies of animals that include careful observation and experimen-
tation can inform studies of animal cognition, and that cognitive ethology will
not have to be brought into the laboratory to make it respectable (Allen and
Bekoff 1997). Furthermore, because cognitive ethology is a comparative sci-
ence, cognitive ethological studies emphasize broad taxonomic comparisons
and do not focus on a few select representatives of limited taxa. Cognitive psy-
chologists, in contrast to cognitive ethologists, usually work on related topics
in laboratory settings, and do not emphasize comparative or evolutionary
aspects of animal cognition. When cognitive psychologists do make cross-
species comparisons, they are typically interested in explaining different behav-
ior patterns in terms of common underlying mechanisms. Ethologists, in com-
mon with other biologists, are often more concerned with the diversity of
solutions that living organisms have found for common problems.

Many different types of research fall under the term “cognitive ethology”
and it is pointless to try to delimit the boundaries of cognitive ethology;
because of the enormous amount of interdisciplinary interest in the area, nar-
row definitions of cognitive ethology are likely to become rapidly obsolete.
There also seems to be little difference between methods used to study animal
cognition and those used to study other aspects of animal behavior. Differ-
ences lie not so much in what is done and how it is done, but rather how data
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are explained. Colin Allen and I, in our book, Species of mind: The Philoso-
phy and biology of cognitive ethology (1997), have argued that the main
distinction between cognitive ethology and classical ethology lies not in the
types of data collected, but in the understanding of the conceptual resources
that are appropriate for explaining those data.

CLASSICAL ETHOLOGY AND COGNITIVE ETHOLOGY:
WHAT Is IT LIKE TO BE A 9

Nobel Laureate Niko Tinbergen (1963) identified four overlapping areas with
which ethological investigations should be concerned, namely, evolution
(phylogeny), adaptation (function), causation, and development (ontogeny).
Tinbergen’s framework is also useful for those interested in animal cognition
(Jamieson and Bekoff 1993; Allen and Bekoff 1997; Smuts 2001). Burghardt
(1997) suggested adding a fifth area, private experience. He (p. 276) noted
that “The fifth aim is nothing less than a deliberate attempt to understand
the private experience, including the perceptual world and mental states,
of other organisms. The term private experience is advanced as a preferred
label that is most inclusive of the full range of phenomena that have been
identified without prejudging any particular theoretical or methodological
approach.”

Burghardt’s suggestion invites what he calls “critical anthropomorphism,”
carefully used anthropomorphism, an approach with which many agree. I
have suggested that we be “biocentrically anthropomorphic” and that by
doing so we do not necessarily lose the animal’s point of view. We are humans
and we have by necessity a human view of the world (Bekoff 2000b).

The way we describe and explain the behavior of other animals is influ-
enced and limited by the language we use to talk about things in general. By
engaging in anthropomorphism we make the world of other animals accessi-
ble to ourselves and to other human beings. By being anthropomorphic we
can more readily understand and explain the emotions or feelings of other
animals. But this is not to say that other animals are happy or sad in the same
ways in which humans (or even other members of the same species) are happy
or sad. Of course, I cannot be absolutely certain that my late dog, Jethro, was
happy, sad, angry, upset, or in love, but these words serve to explain what he
might have been feeling. Merely referring to the firing of different neurons or
to the activity of different muscles in the absence of behavioral information
and context is insufficiently informative because we do not know about the
specific situation in which the animal finds herself.

BEING A DOG-0-CENTRIST

My research and that of others begins with the question “What is it like to
be a specific animal?” So, when I study dogs, for example, I try to be a dog-
o-centrist and practice dogomorphism. Thus, when I claim that a dog is happy,
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for example when playing, I am saying it is dog-joy, and that dog-joy may be
different from chimpanzee-joy. While I will not go into it any further, this is
a very important stance for it stresses that there are important species and
individual differences in behavior, cognitive capacities, and emotions, and that
it is wrong and simplistic to claim that if animal joy is not like our joy then
they do not have it.

What it basically comes down to is that as humans studying other animals,
we cannot totally lose our anthropocentric perspective. But we can try as hard
as possible to combine the animals’ viewpoints to the ways in which we study,
describe, interpret, and explain their behavior.

THE EVOLUTION OF SOCIAL MORALITY:
CONTINUITY, PROTO-MORALITY, AND QUESTIONS OF
HuMAN UNIQUENESS

Evolutionary reconstructions of social behavior often depend on educated
guesses (some better than others) about the past social (and other) environ-
ments in which ancestral beings lived. In the same sense that others’ minds
are private, so is evolution (Bekoff 2002a). Often it is difficult to know with
a great deal of certainty very much about these variables and how they may
have figured into evolutionary scenarios. It is an understatement to note that
it is extremely difficult to study the evolution of morality in any animal species,
and the very notion of animal morality itself often makes for heated discus-
sions. Bernstein (2000) claims that “morality in animals might lie outside of
the realm of measurement techniques available to science” (p. 34). Nonethe-
less, it seems clear that detailed comparative analyses of social behavior in
animals can indeed provide insights into the evolution of social morality.
Certainly, these sorts of studies are extremely challenging, but the knowledge
gained is essential in our efforts to learn more about the evolution of social-
ity and social morality and to learn more about human nature and perhaps
human uniqueness.

Many discussions of the evolution of morality center on the development
of various sorts of models (e.g. Axelrod 1984; Ridley 1996, 2001; Skyrms
1996; Dugatkin 1997; Sober and Wilson 1998, 2000; essays in Journal of
Consciousness Studies, 2000, volume 7, No. 1/2). While these models are very
useful for stimulating discussion and further research, they do not substitute
for available data (however few) that may bear on animal morality (see, for
example, some essays in Aureli and de Waal (2000) for additional compara-
tive information and also Dugatkin and Bekoff 2003).

The study of the evolution of morality, specifically cooperation and fair-
ness, is closely linked to science, religion, theology, spirituality and perhaps
even different notions of God, in that ideas about continuity and discontinu-
ity (the possible uniqueness of humans and other species), individuality, and
freedom need to be considered in detail. Furthermore, it is important to dis-
cuss relationships among science, religion, and God because spirituality and
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the notion of one form of God or another had strong influences on the evo-
lution of our ancestors, their cognitive, emotional, and moral lives.

Gregory Peterson (2000; see also Peterson 1999) has discussed the evolu-
tionary roots of morality (stages that he refers to as “quasi-morality” and
“proto-morality” in animals) and religion in relation to the roles played by cog-
nition and culture. He also stresses the importance of recognizing continuities
and discontinuities with other animals, arguing ultimately (and speciesisti-
cally) that while some animals might possess proto-morality (they are able “to
rationally deliberate actions and their consequences”, p. 475) none other than
humans is “genuinely moral” because to be able to be genuinely moral requires
higher emergent levels of cognition as well as culture and the world view that
culture provides, namely, religion. Peterson (2000, p. 478) claims that “Quasi-
moral and proto-moral systems do not require a global framework that guides
decision making. They are always proximate and pragmatic. In these systems,
there is no long-term goal or ideal state to be achieved. Yet, genuine moral-
ity is virtually inconceivable without such conceptions.”

Peterson also claims that any sociobiological account (based on selfishness
or combativeness) of human morality is incomplete. I agree and also argue
that this is so for some non-human animals as well. When animals are stud-
ied in their own worlds they may indeed have their own form of genuine
morality, there might indeed be long-term goals and ideal states to be achieved.
Our anthropocentric view of other animals, in which humans are so taken with
themselves, is far too narrow. The worlds and lives of other animals are not
identical to those of humans and may vary from species-to-species and even
within species. The same problems arise in the study of emotions (Bekoff
2000a, 2002a, 2004) if we believe that emotions in animals are going to be iden-
tical to or even recognizably similar among different species. There is also
variability among humans in what some might view as long-term goals and
ideal states, and it would be premature to conclude that there is one set of
long-term goals and ideal states that characterize, or are essential to, the
capacity to be genuinely moral. To cash out stages of moral evolution as does
Peterson, it looks like quasi-morality and proto-morality are less than gen-
uine morality.

COOPERATION AND FAIRNESS ARE NOT BY-PRODUCTS
OF AGGRESSION AND SELFISHNESS

... my thesis is that justice is first of all a natural sentiment, an inborn
sense of our connectedness with others and our shared interests and con-
cerns.

—Solomon 1995, p. 153

My arguments center on the view that cooperation is not merely always a
by-product of tempering aggressive and selfish tendencies (combating Richard
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Dawkins’ selfish genes) and attempts at reconciliation. Rather, cooperation
and fairness can evolve on their own because they are important in the for-
mation and maintenance of social relationships (Solomon 1995 also forcefully
argues this point). This view contrasts with those who see aggression, cheat-
ing, selfishness, and perhaps amorality as driving the evolution of sociality,
fairness, and justice. The combative Hobbesian world in which individuals are
constantly at one another’s throat is not the natural state of affairs. Nature is
not always red in tooth and claw. Dawkins (2001) himself has been quoted as
saying “A pretty good definition of the kind of society in which I don’t want
to live is a society founded on the principles of Darwinism.”

DoEs IT FEEL GooD 10O BE FAIR?

It will be only after we have established the facts of mutual aid in different
classes of animals and their importance for evolution, that we shall be able
to study what belongs in the evolution of sociable feelings, to parental feel-
ings, and what to sociability proper ... Mutual Aid [is] an argument in
favour of a pre-human origin of moral instincts, but also as a law of
Nature and a factor of evolution.

—Petr Kropotkin 1902, pp. x—xii

Justice begins with our emotional engagement in the world, not in philo-
sophical detachment or in any merely hypothetical situation.

—Solomon 1995, 199

Studies of the evolution of social morality need to pay close attention to
the rich cognitive, intellectual, and deep emotional lives of animals (Bekoff,
2000a,b, 2002a,b) and how these capacities figure into moral sensibility and
the ability to make moral judgments. Truth be told, we really do not know
much about these capacities even in our primate relatives despite claims that
we do (Bekoff 2002¢, 2003a, 2005). We know that animals and humans share
many of the same emotions and same chemicals that play a role in the expe-
rience and expressions of emotions such as joy and pleasure. If being nice feels
good then that is a good reason for being nice. It is also a good reason for a
pattern of behavior to evolve and to remain in an animal’s arsenal.

Are some animals capable of the emotions and empathy that might under-
lie morality? We know that in humans the amygdala and hypothalamus are
important in emotional experiences and that they are mediated by neuro-
transmitters such as dopamine, serotonin and oxytocin. We also know that
many animals, especially mammals, share with humans the same neurologi-
cal structures and chemicals (Panksepp 1998; Bekoff 2002a) . Of course, this
does not necessarily mean animals share our feelings, but careful observation
of individuals during social encounters suggests that at least some of them
do. While their feelings are not necessarily identical to ours this is of little or
no concern because it is unlikely that they should be the same as ours.
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Empathy is also important to consider. Preston and de Waal (2002) argue
that empathy is more widespread among animals than has previously been
recognized (see also Kuczaj, Tranel, Trone, and Hill 2001). In a classic study,
Wechlin, Masserman, and Terris (1964) showed that a hungry rhesus monkey
would not take food if doing so subjected another monkey to an electric
shock. In similar situations rats will also restrain themselves when they know
their actions would cause pain to another individual (Church 1959). In another
study, Diana monkeys were trained to insert a token into a slot to obtain food
(Markowitz 1982). A male was observed helping the oldest female who had
failed to learn the task. On three occasions he picked up the tokens she had
dropped, put them into the machine, and allowed her to have the food. His
behavior seemed to have no benefits for him at all; there did not seem to be
any hidden agenda.

Along these lines, de Waal observed Kuni, a captive female bonobo, cap-
ture a starling and take the bird outside and place it on its feet (Preston and
de Waal 2002). When the bird did not move Kuni tossed it in the air. When
the starling did not fly Kuni took it to the highest point in her enclosure,
carefully unfolded its wings and threw it in the air. The starling still did not
fly and Kuni then guarded and protected it from a curious juvenile.

Elephants also may show concern for others. Joyce Poole (1998), who has
studied African elephants for decades, was told a story about a teenage female
who was suffering from a withered leg on which she could put no weight.
When a young male from another group began attacking the injured female,
a large adult female chased the attacking male, returned to the young female,
and touched her crippled leg with her trunk. Poole argues that the adult female
was showing empathy and sympathy.

While good stories alone are not enough to make a compelling argument,
when there are many such anecdotes they can be used to provide a solid basis
for further detailed empirical research. Ignoring them is to ignore a rich
data base. I have argued elsewhere that “the plural of anecdote is data”
(Bekoft 2002a).

We will probably never know whether these rats, monkeys, and elephants
were feeling empathy as we do. But there are ways in which we can begin com-
paring what is going on in animal brains to what happens in our own. Neu-
roimaging techniques are shedding new light on human emotions, and it likely
will not be long before we begin doing similar studies with other animals.

It is important to consider the possibility that it feels good to be fair to
others, to cooperate with them and to treat them fairly, to forgive them for
their mistakes and shortcomings. Recent neural imaging research on humans
by Rilling and his colleagues (Rilling et al. 2002) has shown that the brain’s
pleasure centers are strongly activated when people cooperate with one
another, that we might be wired to be fair or nice to one another. (I do not
want to argue here that “being fair” always means “being nice.”) This is
extremely significant research for it posits that there is a strong neural basis
for human cooperation and that it feels good to cooperate, that being nice is
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rewarding in social interactions and might be a stimulus for fostering coop-
eration and fairness. Despite challenging technical difficulties, this sort of
noninvasive research is just what is needed on other animals.

ANIMAL PLAY AND SOCIAL CONTRACTS: LESSONS IN
COOPERATION, JUSTICE, FAIRNESS, AND TRUST

What is justice? Justice is fairness, so they say. But, what is fair?
—Bradie 1999, p. 607

“Happiness is never better exhibited than by young animals, such as
puppies, kittens, lambs, &c., when playing together, like our own children.”
So wrote Charles Darwin in The Descent of Man and Selection in Relation to
Sex (Darwin 1871/1936, p. 448).

Animal play is obvious and few if any people would argue that play is not
an important category of behavior (for definitions of social play see Bekoff
and Byers 1981, 1998; Fagen 1981; Power 2000; Burghardt 2005). Animal
social morality, however, is a more slippery concept. Cognitive ethological
approaches are useful for gaining an understanding of social play for various
reasons including (Allen and Bekoft 1997): (1) it exemplifies many of the the-
oretical issues faced by cognitive ethologists; (2) empirical research on social
play has and will benefit from a cognitive approach, because play involves
communication, intention, role-playing, and cooperation; (3) detailed analy-
ses of social play may provide more promising evidence of animal minds than
research in many other areas, for it may yield clues about the ability of ani-
mals to understand one another’s intentions; and (4) play occurs in a wide
range of mammalian species and in a number of avian species, and thus it
affords the opportunity for a comparative investigation of cognitive abilities
extending beyond the narrow focus on primates that often dominates
discussions of non-human cognition. For example, during social play, many
animals engage in self-handicapping and role-reversals, two behavior patterns
that are often used to make inferences about intentionality (and conscious-
ness and self-consciousness).

Social play in animals is an exhilarating activity in which to engage and to
observe. The rhythm, dance, and spirit of animals at play is incredibly
contagious. Not only do their animal friends want to join in or find others
with whom to romp, but I also want to play when I see animals chasing one
another, playing hide-and-seek, and wresting with reckless abandon. My body
once tingled with delight as I watched a young elk in Rocky Mountain
National Park, Colorado, running across a snow field, jumping in the air and
twisting his body while in flight, stopping to catch his breath, and then jump-
ing and twisting over and over and again. There was plenty of grassy terrain
around but he chose the more challenging snow field in which to romp (sup-
porting Byers’ (1977, 1998) idea that play may be very important in physical
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training). Buffaloes will also follow one another and playfully run onto and
slide across ice, excitedly bellowing “Gwaaa” as they do so. And, of course,
we all know that dogs and cats love to play, as do many other mammals. I
and many others have observed birds also playfully soar across the sky
chasing, diving here and there, and frolicking with one another.

Consider also some of my field notes of two dogs at play:

Jethro bounds towards Zeke, stops immediately in front of him, crouches on his
forelimbs, wags his tail, barks, and immediately lunges at him, bites his scruff
and shakes his head rapidly from side-to-side, works his way around to his back-
side and mounts him, jumps off, does a rapid bow, lunges at his side and slams
him with his hips, leaps up and bites his neck, and runs away. Zeke takes wild
pursuit of Jethro and leaps on his back and bites his muzzle and then his scruff,
and shakes his head rapidly from side-to-side. Suki bounds in and chases Jethro
and Zeke and they all wrestle with one another. They part for a few minutes.
sniffing here and there and resting. Then, Jethro walks slowly over to Zeke,
extends his paw toward Zeke’s head, and nips at his ears. Zeke gets up and
jumps on Jethro’s back, bites him, and grasps him around his waist. They then
fall to the ground and mouth wrestle. Then they chase one another and roll over
and play. Suki decides to jump in and the three of them frolic until they’re
exhausted. Never did their play escalate into aggression.

The unmistakable emotions associated with play—joy and happiness—
drive animals into becoming at one with the activity. One way to get animals
(including humans) to do something is to make it fun, and there is no doubt
that animals enjoy playing. Studies of the chemistry of play support the claim
that play is fun. Dopamine (and perhaps serotonin and norepinephrine) is
important in the regulation of play. Rats show an increase in dopamine activ-
ity when anticipating the opportunity to play (Siviy 1998) and enjoy being
playfully tickled (Panksepp 1998, 2000). There is also a close association
between opiates and play (Panksepp 1998).

Neurobiological data are essential for learning more about whether play
truly is a subjectively pleasurable activity for animals as it seems to be for
humans. Siviy’s and Panksepp’s findings suggest that it is. In light of these neu-
robiological (“hard”) data concerning possible neurochemical bases for vari-
ous moods, in this case joy and pleasure, skeptics who claim that animals do
not feel emotions might be more likely to accept the idea that enjoyment could
well be a motivator for play behavior.

IT BEGINS WITH A “Bow”: “I WANT TO
PLAY wWITH You”

To learn about the dynamics of play it is essential to pay attention to subtle
details that are otherwise lost in superficial analyses. During play there are
continuous rapid exchanges of information “on the run.” Dogs and other
animals keep track of what is happening when they play so we also need to
pay attention to details. My studies of play are based on careful observation
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and analyses—some might say obsessive analyses—of video-tape. I watch
tapes of play one frame at a time to see what the animals are doing and how
they exchange information about their intentions and desires to play. This is
tedious work and some of my students who were excited about studying dog
play had second thoughts after watching the same video frames over and over
again. But when they then were able to go out and watch dogs play and under-
stand what was happening they came to appreciate that while studying play
can be hard work it’s well-worth the effort.

So, a typical scene might go as follows. “Would you care to play” asks one
wolf of another? “Yes, I would” says the other. After each individual agrees
to play and not to fight, prey on, or mate with the other, there are on-going
rapid and subtle exchanges of information so that their cooperative agreement
can be fine-tuned and negotiated on the run, so that the activity remains play-
ful. Incorporated into many explanations of social play are such notions as
making a deal, trusting, behaving fairly, forgiving, apologizing, and perhaps
justice, behavioral attributes that underlie social morality and moral agency
(Bekoff 2002a). Recent research by Okamoto and Matsumara (2000) suggests
that punishment and apology play a role in maintaining cooperation between
individual non-human primates.

When individuals play they typically use action patterns that are also used
in other contexts, such as predatory behavior, antipredatory behavior, and
mating activities. Behavior patterns that are observed in mating may be inter-
mixed in flexible kaleidoscopic sequences with actions that are used during
fighting, looking for prey, and avoiding being eaten. These actions may not
vary much across different contexts, or they may be hard to discriminate even
for the participants. So, how do animals know that they are playing? How do
they communicate their desires or intentions to play or to continue to play?
How is the play mood maintained?

Because there is a chance that various behavior patterns that are performed
during on-going social play can be misinterpreted, individuals need to tell
others “I want to play,” “this is still play no matter what I am going to do to
you,” or “this is still play regardless of what I just did to you.” An agreement
to play, rather than to fight, mate, or engage in predatory activities, can be
negotiated in various ways. Individuals may use various behavior patterns—
play markers—to initiate play or to maintain (prevent termination of) a play
mood (Bekoff 1975, 1977a, 1995; Bekoff and Allen 1992, 1998; Allen and
Bekoff 1997; Flack, Jeannotte, and de Waal 2004) by punctuating play
sequences with these actions when it is likely that a particular behavior may
have been, or will be, misinterpreted (it is also possible that there are audi-
tory, olfactory, and tactile play markers; Bekoff and Byers 1981; Fagen 1981).

One action that is very common in play among canids (members of the dog
family) is the “bow.” Bows occur almost exclusively in the context of social
play. The “bow,” a highly ritualized and stereotyped movement that seems to
function to stimulate recipients to engage (or to continue to engage) in social
play, has been extensively studied in various canids in this context. Bows (the
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animal crouches on her forelimbs and elevates her hindlimbs) occur through-
out play sequences, but most commonly at the beginning or towards the
middle of playful encounters. In a detailed analysis of the form and duration
of play bows (Bekoff 1977a) I discovered that duration was more variable than
form, and that play bows were always less variable when performed at the
beginning, rather than in the middle of, ongoing play sequences. Three pos-
sible explanations for this change in variability include: (1) fatigue, (2) the fact
that animals are performing them from a wide variety of preceding postures,
and (3) there is less of a need to communicate that “this is still play” than there
is when trying to initiate a new interaction. These explanations are not exclu-
sive alternatives.

In a long-term and continuing study of social play I also found that play
signals in infant canids (domestic dogs, wolves, and coyotes) were used non-
randomly, especially when biting accompanied by rapid side-to-side shaking
of the head was performed (Bekoff 1995). Biting accompanied by rapid side-
to-side shaking of the head is performed during serious aggressive and
predatory encounters and can easily be misinterpreted if its meaning is not
modified by a play signal. Following the work of Bateson (2000), Neuman
(2003, p. 1) argues that in certain situations such as play “meaning is a form
of coordination between interacting agents, and that this form of coordina-
tion is orchestrated through context markers...” He refers to this process as
“meaning-in-context.”

Play signals are an example of what ethologists call “honest signals.” There
is little evidence that social play is a manipulative or “Machiavellian” activ-
ity. Play signals are rarely used to deceive others in canids or other species.
There are no studies of which I am aware that actually look at the relative
frequencies of occurrence of honest and deceptive play signaling, but my
own long-term observations indicate that deceptive signaling is so rare that
I cannot remember more than a few occurrences in thousands of play
sequences. Cheaters are unlikely to be chosen as play partners because oth-
ers can simply refuse to play with them and choose others. Limited data on
infant coyotes show that cheaters have difficulty getting other young coyotes
to play (personal observations). It is not known if individuals select play
partners based on what they have observed during play by others.

In domestic dogs there is little tolerance for non-cooperative cheaters.
Cheaters may be avoided or chased from play groups. There seems to be a
sense of what is right, wrong, and fair. While studying dog play on a beach
in San Diego, California, Alexandra Horowitz (2002) observed a dog she
called Up-ears enter into a play group and interrupt the play of two other
dogs, Blackie and Roxy. Up-ears was chased out of the group and when she
returned Blackie and Roxy stopped playing and looked off toward a distant
sound. Roxy began moving in the direction of the sound and Up-ears ran off
following their line of sight. Roxy and Blackie immediately began playing
once again. Even in rats fairness and trust are important in the dynamics of
playful interactions. Sergio Pellis (2002), a psychologist at the University of
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Lethbridge in Canada, discovered that sequences of rat play consist of indi-
viduals assessing and monitoring one another and then fine-tuning and chang-
ing their own behavior to maintain the play mood. When the rules of play
are violated, when fairness breaks down, so does play.

Detailed analyses show that individual actions may change their form and
duration during play. Individuals might also know that they are playing
because the actions that are performed differ when they are performed dur-
ing play when compared to other contexts (Hill and Bekoff 1977), or the order
in which motor patterns are performed differs from, and might be more
variable than, the order in which they are performed during the performance
of, for example, serious aggressive, predatory, or reproductive activities (Bekoff
and Byers 1981).

Individuals also engage in role-reversing and self-handicapping (Bekoff
and Allen 1998; Bauer and Smuts 2002; Horowitz 2002) to maintain social
play. Each can serve to reduce asymmetries between the interacting animals
and foster the reciprocity that is needed for play to occur. Self-handicapping
happens when an individual performs a behavior pattern that might compro-
mise herself. For example, a coyote might not bite her play partner as hard as
she can, or she might not play as vigorously as she can. Watson and Croft
(1996) found that red-neck wallabies adjusted their play to the age of their
partner. When a partner was younger, the older animal adopted a defensive,
flat-footed posture, and pawing rather than sparring occurred. In addition,
the older player was more tolerant of its partner’s tactics and took the initia-
tive in prolonging interactions.

Role-reversing occurs when a dominant animal performs an action during
play that would not normally occur during real aggression. For example, a
dominant animal might voluntarily not roll-over on his back during fighting,
but would do so while playing. In some instances role-reversing and self-
handicapping might occur together. For example, a dominant individual
might roll over while playing with a subordinate animal and inhibit the inten-
sity of a bite.

From a functional perspective, self-handicapping and role-reversing, simi-
lar to using specific play invitation signals and gestures, or altering behavioral
sequences, might serve to signal an individual’s intention to continue to play.
In this way there can be mutual benefits to each individual player because of
their agreeing to play and not fight or mate. This might differentiate cooper-
ative play from the situation described above in which a male Diana monkey
helped a female get food when she could not learn the task that would bring
her food. There seemed to be no benefit to the male to do so. (I thank Jan
Nystrom for marking this distinction.)

CAN ANIMALS FORGIVE?

Even for the behavior of forgiving, which is often attributed solely to humans,
the renowned evolutionary biologist David Sloan Wilson (2002) shows that
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forgiveness is a complex biological adaptation. In his book Darwin’s cathedral:
Evolution, religion, and the nature of society, Wilson concludes that “... for-
giveness has a biological foundation that extends throughout the animal king-
dom.” (p. 195) And further, “... Forgiveness has many faces—and needs to—
in order to function adaptively in so many different contexts.” (p. 212) While
Wilson concentrates mainly on human societies his views can easily be
extended—and responsibly so—to nonhuman animals. Indeed, Wilson points
out that adaptive traits such as forgiveness might not require as much brain
power as once thought. This is not to say that animals aren’t smart but rather
that forgiveness might be a trait that is basic to many animals even if they don’t
have especially big and active brains. Perhaps if we try to learn more about
forgiveness in animals and how it functions in play we will also learn to live
more compassionately and cooperatively with one another.

FINE-TUNING PLAY: WHY COOPERATE AND
PLAY FAIRLY?

Why do animals carefully use play signals to tell others that they really want
to play and not try to dominate them, why do they engage in self-handicap-
ping and role-reversing? Why do they plan play? During social play, while
individuals are having fun in a relatively safe environment, they learn ground
rules that are acceptable to others—how hard they can bite, how roughly they
can interact—and how to resolve conflicts. There is a premium on playing
fairly and trusting others to do so as well. There are codes of social conduct
that regulate actions that are and are not permissible, and the existence of
these codes likely speaks to the evolution of social morality. What could be a
better atmosphere in which to learn social skills than during social play, where
there are few penalties for transgressions? Individuals might also generalize
codes of conduct learned in playing with specific individuals to other group
members and to other situations such as sharing food, defending resources,
grooming, and giving care. (Social morality does not mean other animals are
behaving unfairly when they kill for food, for example, for they have evolved
to do this.)

Playtime generally is safe time. Transgressions and mistakes are forgiven
and apologies are accepted by others especially when one player is a young-
ster who is not yet a competitor for social status, food, or mates. There is a
certain innocence or ingenuousness in play. Individuals must cooperate with
one another when they play—they must negotiate agreements to play (Bekoff
1995). Fagen (1993, p. 192) noted that “Levels of cooperation in play of
juvenile primates may exceed those predicted by simple evolutionary
arguments ...” The highly cooperative nature of play has evolved in many
other species (Fagen 1981; Bekoff 1995; Bekoff and Allen 1998; Power 2000;
Drea and Frank 2003; Burghardt 2005). Detailed studies of play in various
species indicate that individuals trust others to maintain the rules of the
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game (Bekoff and Byers 1998). While there have been numerous discussions
of cooperative behavior in animals (e.g. Axelrod 1984; de Waal 1996; Rid-
ley 1996; Dugatkin 1997; Hauser 2000; essays in Journal of Consciousness
Studies, Volume 7, No. 1/2, 2000 and references therein), none has consid-
ered the details of social play, the requirement for cooperation and
reciprocity and its possible role in the evolution of social morality, namely
behaving fairly.

Individuals of different species seem to fine-tune on-going play sequences
to maintain a play mood and to prevent play from escalating into real aggres-
sion. Detailed analyses of film show that in canids there are subtle and fleet-
ing movements and rapid exchanges of eye contact that suggest that players
are exchanging information on the run, from moment-to-moment, to make
certain everything is all right, that this is still play. Aldis (1975) suggested that
in play, there is a 50:50 rule so that each player “wins” about 50% of their
play bouts by adjusting their behavior to accomplish this (for further discus-
sion and details on rodent play, see Pellis 2002).

Why might animals fine-tune play? Why might they try hard to share one
another’s intentions? While play in most species does not take up much time
and energy (Bekoff and Byers, 1998; Power 2000), and in some species only
minimal amounts of social play during short windows of time early in devel-
opment are necessary to produce socialized individuals (two 20 minute play
sessions with another dog, twice a week, are sufficient for domestic dogs from
three—seven weeks of age (Scott and Fuller 1965)), researchers agree that play
is very important in social, cognitive, and/or physical development, and may
also be important for training youngsters for unexpected circumstances
(Spinka, Newberry, and Bekoft 2001). While there are few data concerning
the actual benefits of social play in terms of survival and reproductive suc-
cess, it generally is assumed that short-term and long-term functions (bene-
fits) vary from species-to-species and among different age groups and between
the sexes within a species. No matter what the functions of play may be, there
seems to be little doubt that play has some benefits and that the absence of
play can have devastating effects on social development (Spinka, Newberry,
and Bekoff 2001; Power 2000; Burghardt 2005).

During early development there is a small time window when individuals
can play without being responsible for their own well-being. This time period
is generally referred to as the “socialization period” for this is when species-
typical social skills are learned most rapidly. It is important for individuals to
engage in at least some play. All individuals need to play and there is a pre-
mium for playing fairly if one is to be able to play at all. If individuals do not
play fairly they may not be able to find willing play partners. In coyotes, for
example, youngsters are hesitant to play with an individual who does not play
fairly or with an individual whom they fear (Bekoff 1977b). In many species
individuals also show play partner preferences and it is possible that these pref-
erences are based on the trust that individuals place in one another.



162 CHAPTER ELEVEN

FAIRNESS AND FITNESS: COYOTES, PLAY,
AND DISPERSAL

One big question of interest to biologists is how differences in the perform-
ance of a given behavior influence an individual’s reproductive success. It is
extremely difficult to show with great certainty that the performance of a spe-
cific behavior is directly and causally coupled to reproductive success, especially
under field conditions, so in many instances we have to rely on guesswork.

With respect to the topic at hand the question is “Do differences in play
and variations in fair play influence an individual’s reproductive fitness?” I
am not arguing that there is a gene for social morality but I am claiming that
it is reasonable to ask if there are differences among individuals and that per-
haps more virtuous individuals are more fit and have more offspring than less
virtuous individuals. A sense of fairness is common to many animals, and
without it social play would be difficult to maintain. And without social play
I and others have argued individual animals and entire groups would be at a
disadvantage (Bekoff 2002a). If 1 am correct, morality evolved because it is
adaptive in its own right not because it is merely an antidote to competition
or aggression. Behaving fairly helps many animals, including humans, to sur-
vive and flourish in their particular social environment. I fully realize that this
may sound like a radical idea, particularly if one views morality as uniquely
human (and a sort of puzzling capacity) that sets us apart from other ani-
mals. But if you accept my argument that play and fairness may be linked
then we need to demonstrate that individual animals might benefit from these
behaviors.

Dogs, coyotes, and wolves are fast learners when it comes to fair play and
I bet that other animals are as well. There are serious sanctions when they
breach the trust of their friends and these penalties might indeed become pub-
lic information if others see an individual cheating his companions. Biologists
call these penalties “costs,” which means that an individual might suffer some
decline in his or her reproductive fitness if they do not play by the expected
and accepted rules of the game.

My fieldwork on coyotes has revealed one direct cost paid by animals who
fail to engage in fair play or who do not play much at all. I found that coy-
ote pups who don’t play as much as others because they are avoided by oth-
ers or because they themselves avoid others are less tightly bonded to other
members of their group and more likely to strike out on their own (Bekoff
1977b). But life outside the group is much more risky than within it. In a
seven year study of coyotes living in the Grand Teton National Park outside
Moose, Wyoming, we found that more than 55 per cent of yearlings who
drifted away from their social group died, whereas fewer than 20 per cent of
their stay-at-home peers did (Bekoff and Wells 1986). Was it because of play?
We are not sure, but information that we collected on captive coyotes suggested
that the lack of play was a major factor in individuals spending more time
alone, away from their littermates and other group members.
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THE EVOLUTION OF FAIRNESS:
A GAME-THEORETICAL MODEL

Much research on the evolution of cooperation has been modeled using game-
theoretic approaches. Lee Dugatkin and I (Dugatkin and Bekoft 2003) used
a similar technique to analyze four possible strategies that an individual could
adopt over time (for species in which fairness can be expressed during two dif-
ferent developmental stages), namely, being fair (F) and at a later date being
fair (F/F), being fair and then not fair (F/NF), being not fair and then fair
(NFIF), and being not fair and then not fair (NF/NF). Of these, only F/F was
an Evolutionarily Stable Strategy (ESS) that could evolve under the conditions
of the model. None of the other three strategies were ESSs, and when no
strategy was an ESS all four could coexist. There are two clear predictions from
our results. First, always acting fairly should be more common than never act-
ing fairly in species in which fairness can be expressed during two different
developmental stages. Second, there should be many more cases in which none
of the strategies we modeled would be an ESS, but all four could coexist at
significant frequencies. That F/NF is not an ESS is of interest because this
strategy could be conceived as a form of deceit. This finding fits in well with
what is known about play signals, for as I mentioned above, there is little evi-
dence that play signals are used to deceive others at any stage of development
(Bekoff 1977a; Bekoff and Allen 1998). Our ideas are certainly testable in prin-
ciple by following identified individuals and recording how they distribute
fairness across different activities as they mature.

NEUROBIOLOGICAL BASES OF SHARING INTENTIONS AND
MIND-READING: POSSIBLE CONNECTIONS AMONG
ACTING, SEEING, FEELING, AND FEELING/KNOWING

Detailed observations and descriptions are mandatory. We need to know what
animals are doing when they interact with one another in order to learn more
about the neural correlates of their social activities. This work is tedious and
time-consuming.

How might a play bow (or other action) serve to provide information to
its recipient about the sender’s intentions? Is there a relationship among act-
ing, feeling, seeing, and feeling/knowing? Perhaps one’s own experiences with
play can promote learning about the intentions of others. Perhaps the recip-
ient shares the intentions (beliefs, desires) of the sender based on the recipi-
ent’s own prior experiences of situations in which she performed play bows.
Recent research suggests a neurobiological basis for sharing intentions.
“Mirror neurons,” found in macaques, fire when a monkey executes an action
and also when the monkey observes the same action performed by another
monkey (Gallese 1998; Gallese and Goldman 1998; Motluk 2001).

Research on mirror neurons is truly exciting and the results of these efforts
will be very helpful for answering questions about which species of animals
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may have “theories of mind” or “cognitive empathy” about the mental and
emotional states of others. Gallese and Goldman (1998) suggest that mirror
neurons might “enable an organism to detect certain mental states of observed
conspecifics ... as part of, or a precursor to, a more general mind-reading
ability.” Laurie Carr and her colleagues at The University of California at Los
Angeles, discovered, by using neuroimaging in humans, similar patterns of
neural activation both when an individual observed a facial expression depict-
ing an emotion and when they imitated the facial expression. This research
suggests a neurobiological underpinning of empathy (Laurie Carr, personal
communication). Frith and Frith (1999) report the results of neural imaging
studies in humans that suggest a neural basis for one form of “social intelli-
gence,” understanding others’ mental states (mental state attribution).

More comparative data are needed to determine if mirror neurons (or func-
tional equivalents) are found in other taxa and if they might actually play a
role in the sharing of intentions or feelings—perhaps keys to empathy—
between individuals engaged in an on-going social interaction such as play.
Neuroimaging studies will also be especially useful.

LEVELS OF SELECTION

I am sure that close scrutiny of social animals will reveal more evidence that
having a sense of fairness benefits individuals. More controversially, I also
believe that a moral sense benefits groups as a whole because during social
play group members learn rules of engagement that influence their decisions
about what is acceptable behavior when dealing with each other. Such an
understanding is essential if individuals are to work in harmony to create a
successful group able to out compete other groups. Following the lines of
Sober and Wilson’s (1998, pp. 135ff) discussion concerning the choice of social
partners, it may be that behaving fairly is a group adaptation, but once a
social norm evolves it becomes individually advantageous to behave fairly for
there are costs to not doing so (Elliott Sober, personal communication). We
still need somehow to figure out how to test rigorously ideas about levels of
selection—group selection “versus” individual selection—and studies of the
evolution of social morality are good places to focus for expanding our views
(e.g. Boehm 1999; Leigh 1999; see also Aviles 1999; Bradley 1999; Gould and
Lloyd 1999; Kitchen and Packer 1999; Mayr 2000).

THE IMPORTANCE OF PREDICTION: A LITMUS
TEST FOR KNOWING?

The ability to make accurate predictions about what an individual is likely to
do in a given social situation may be closely linked with one’s having exten-
sive experience with those individuals. Of course, extensive formal (“scien-
tific”’) experience watching animals is not necessary for being able to make
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accurate predictions. Also, while I cannot know with absolute certainty that
any of the animals about whom I have written (or others) have beliefs, desires,
or intentions, I also cannot know with absolute certainty if they have a sense
of “right” or “wrong” or if they are merely acting “as if” they are moral
beings. They perform what can be called “moral behavior” but it might have
no bearing on what they are thinking or feeling. However, the inescapable
uncertainty associated with these claims does not mean that I do not know
quite a lot about what is happening in their minds. It seems fair to ask skep-
tics to do more than say “‘as if” is not enough” and to assume some respon-
sibility for studying these questions in more rigorous ways (Bekoff 2000b).

In Species of Mind, Colin Allen and 1 (1997) argued that there are a num-
ber of reasons that cognitive explanations that entail beliefs, desires, or inten-
tions may be the best explanations to which to appeal because they help us
come to terms with questions centering on the comparative and evolutionary
study of animal minds. First, the explanatory power of our theorizing is
increased. Second, it is obvious that a cognitive approach can generate new
ideas that can be tested empirically, help in evaluations of extant explanations,
lead to the development of new predictive models, and perhaps, lead to the
reconsideration of old data, some of which might have resisted explanation
without a cognitive perspective. Third, cognitive explanations account for
observed flexibility in behavior better than do less flexible stimulus-response
accounts that stipulate do “this” in “this” situation or “that” in “that” situa-
tion (Bekoff 1996). Fourth, cognitive explanations might help scientists come
to terms with larger sets of available data that are difficult to understand.
Fifth, cognitive explanations may also be more parsimonious and less cum-
bersome than explanations that require numerous and diverse stimulus-
response contingencies (Bekoff 1996; Allen and Bekoff 1997; Bekoff and Allen
1997; see also de Waal 1991).

The ability to predict what an individual is likely to do next in a social
encounter might be a useful litmus test for what is happening in that individ-
ual’s brain. This is not to say that the ability to predict on-going behavior will
ever be as accurate as, say, astronomical predictions concerning the position
of stars in the sky. Nonetheless, researchers and others who have spent much
time watching individual animals are rather good at predicting their behav-
ior, and many of these predictions are tied in with attributions of beliefs,
desires, or intentions. This is the case for my own extensive experience of
watching canids signal their intentions to engage in and to maintain social
play. Intentional or representational explanations are important to my mak-
ing accurate predictions about future behavior.

All T want to put out on the table here is the idea that the ability to pre-
dict behavior with a high degree of accuracy might also be a good reason to
favor cognitive explanations in certain situations. Accurate prediction might
be used as one measure of what a human observer “knows” about the behav-
ior of the animals he or she is studying.
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THERE Is WILD JUSTICE, FAIRNESS, AND SOCIAL
COOPERATION: DOING WHAT COMES NATURALLY

Justice presumes a personal concern for others. It is first of all a sense, not
a rational or social construction, and I want to argue that this sense is, in
an important sense, natural.

—Solomon 1995, p. 102

It is not difficult to imagine the emergence of justice and honor out of the
practices of cooperation.

—Damasio 2003, p. 162

More than any other species, we are beneficiaries and victims of a wealth
of emotional experience.

—Dolan, 2002, 1191

Our evaluative conceptions from the nature and ideals of right-living are
drawn from vast networks of social activities that have transpired over
enormous reaches of time: models of conduct and character have been
established, assayed, rejected, confirmed, revised, redrawn, shown unfit.

—Hudson 1986, p. 121

To learn more about the evolution of cognitive capacities and morality we
need to broaden our taxonomic studies to include species other than non-
human primates. We need to go beyond primatocentrism which usually is
“great ape-o-centrism.” Some authors have been more resistant to this idea
than others. Consider the following claims by Richard Byrne (1995, my
emphases added) from his book The Thinking Ape.

It seems that the great apes, especially the common chimpanzee, can attribute
mental states to other individuals; but no other group of animals can do so—
apart from ourselves, and perhaps cetaceans. (p. 146)

This contrasts with the findings on understanding of beliefs, attribution of
intentions, and how things work—where a sharp discontinuity is implied between
great apes and all other animals. (p. 154)

Of course, until similar painstaking work is done with monkeys, we cannot
argue that only apes have such abilities ... and no-one has yet risked the huge
expenditure of time and money to find out. (p. 172)

We simply do not have enough data to make hard and fast claims about
the taxonomic distribution among different species of the cognitive skills and
emotional capacities necessary for being able to empathize with others, to
behave fairly, or to be moral agents. Marler (1996, p. 22) concluded a review
of social cognition in non-human primates and birds as follows: “I am driven
to conclude, at least provisionally, that there are more similarities than differ-
ences between birds and primates. Each taxon has significant advantages that
the other lacks.” Tomasello and Call (1997, pp. 399-400) summarized their
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comprehensive review of primate cognition by noting that “The experimen-
tal foundation for claims that apes are ‘more intelligent’ than monkeys is not
a solid one, and there are few if any naturalistic observations that would sub-
stantiate such broad-based, species-general claims.” While Flack and de Waal’s
(2000) and others’ focus is on non-human primates as the most likely animals
to show precursors to human morality, others have argued that we might learn
as much or more about the evolution of human social behavior by studying
social carnivores (Schaller and Lowther 1969; Tinbergen 1972; Thompson
1975; Drea and Frank 2003), species whose social behavior and organization
resemble that of early hominids in a number of ways (divisions of labor, food
sharing, care of young, and inter- and intrasexual dominance hierarchies).

What we really need are long-term field studies of social animals for which
it would be reasonable to hypothesize that emotions and morality have played
a role in the evolution of sociality, that emotions and morality are important
in the development and maintenance of social bonds that allow individuals
to work together for the benefit of all group members (see also Gruen 2002).

To stimulate further comparative research (and the development of mod-
els) on a wider array of species than has previously been studied, I offer the
hypothesis that social morality, in this case behaving fairly, is an adaptation
that is shared by many mammals, not only by non-human and human pri-
mates. Behaving fairly evolved because it helped young animals acquire social
(and other) skills needed as they mature into adults. A focus on social coop-
eration is needed to balance the plethora of research that is devoted to social
competition and selfishness (for further discussion see Boehm 1999; Singer
1999; Wilson 2002).

I also wonder if our view of the world would have been different had
Charles Darwin been a female, if some or many of the instances in which com-
petition is invoked were viewed as cooperation. Women tend to “see” more
cooperation in nature than do men. Adams and Burnett (1991) discovered that
female ethologists working in East Africa use a substantially different descrip-
tive vocabulary than do male ethologists. Of the nine variables they studied,
those concerning cooperation and female gender were the most important
discriminating women’s and men’s word use. They concluded (p. 558) that
“The variable COOPERATION demonstrates the appropriateness of femi-
nist claims to connection and cooperation as women’s models for behaviour,
as divergent from the traditional competitive model.” Why women and men
approach the same subject from a different perspective remains largely unan-
swered. Perhaps there is more cooperation than meets the eye.

Group-living animals in which there is a variety of complex social interac-
tions among individuals and in which individuals assess social relationships
may provide many insights into animal morality (Bekoff 2002a,b, 2003b; Drea
and Frank 2003). In many social groups individuals establish social hierarchies
and develop and maintain tight social bonds that help to regulate social behav-
ior. Individuals coordinate their behavior—some mate, some hunt, some
defend resources, some accept subordinate status—to achieve common goals
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and to maintain social stability. Consider briefly, pack-living wolves, exemplars
of highly developed cooperative and coordinated behavior. (Solomon (1995,
pp. 139ff) also considers the importance of learning more about wolves in his
discussion of justice, emotions, and the origins of social contracts.)

For a long time researchers thought pack size was regulated by available food
resources. Wolves typically feed on such prey as elk and moose, each of which
is larger than an individual wolf. Hunting such large ungulates successfully
takes more than one wolf, so it made sense to postulate that wolf packs evolved
because of the size of wolves’ prey. Defending food might also be associated
with pack-living. However, long-term research by Mech (1970) showed that
pack size in wolves was regulated by social and not food-related factors. Mech
discovered that the number of wolves who could live together in a coordinated
pack was governed by the number of wolves with whom individuals could
closely bond (“social attraction factor”) balanced against the number of indi-
viduals from whom an individual could tolerate competition (“social compe-
tition factor”). Codes of conduct and packs broke down when there were too
many wolves. (Colin Allen, personal communication, notes that it is possible
that social factors might be proximate influences after long periods of selec-
tion for hunting prey of a certain size favoring packs of a certain size.) Whether
or not the dissolution of packs was due to individuals behaving unfairly is
unknown, but this would be a valuable topic for future research in wolves and
other social animals. Solomon (1995, p. 143) contends that “A wolf who is gen-
erous can expect generosity in return. A wolf who violates another’s ownership
zone can expect to be punished, perhaps ferociously, by others.” These claims
can easily be studied empirically. (For interesting studies of the “social com-
plexity hypothesis” that claims “that animals living in large social groups should
display enhanced cognitive abilities” when compared to those who do not, see
Bond, Kamil, and Balda 2003 (p. 479) and Drea and Frank 2003).

In social groups, individuals often learn what they can and cannot do, and
the group’s integrity depends upon individuals agreeing that certain rules reg-
ulate their behavior. At any given moment individuals know their place or role
and that of other group members. As a result of lessons in social cognition
and empathy that are offered in social play, individuals learn what is “right”
or “wrong”—what is acceptable to others—the result of which is the devel-
opment and maintenance of a social group that operates efficiently. The
absence of social structure and boundaries can produce gaps in morality that
lead to the dissolution of a group (Bruce Gottlieb, personal communication).

In summary, I argue that mammalian social play is a useful behavioral
phenotype on which to concentrate in order to learn more about the evolu-
tion of fairness and social morality. (While birds and individuals of other
species engage in social play, there are too few data from which to draw
detailed conclusions about the nature of their play.) There is strong selection
for playing fairly because most if not all individuals benefit from adopting this
behavioral strategy (and group stability may be also be fostered). Numerous
mechanisms (play invitation signals, variations in the sequencing of actions
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performed during play when compared to other contexts, self-handicapping,
role-reversing) have evolved to facilitate the initiation and maintenance of
social play in numerous mammals—to keep others engaged—so that agree-
ing to play fairly and the resulting benefits of doing so can be readily achieved.

Ridley (1996) points out that humans seem to be inordinately upset about
unfairness, but we do not know much about others animals reaction to unfair-
ness. Brosnan and de Waal, (2003) have recently shown that captive brown
capuchin monkeys who were trained to exchange a token for cucumber would
no longer do so when they saw another monkey receive a grape, a more
favored reward. The monkey’s response to unequal reward distribution was
interpreted as their having a sense of fairness.

Ridley also suggests that perhaps behaving fairly pays off in the long run.
Dugatkin’s and my model of the development and evolution of cooperation
and fairness (Dugatkin and Bekoff 2003) suggests it might. Hauser (2000) con-
cluded that there is no evidence that animals can evaluate whether an act of
reciprocation is fair. However, he did not consider social play in his discus-
sion of animal morality and moral agency. De Waal (1996) remains skeptical
about the widespread taxonomic distribution of cognitive empathy after
briefly considering social play, but he remains open to the possibility that cog-
nitive empathy might be found in animals other than the great apes (see Pre-
ston and de Wall 2002). It is premature to dismiss the possibility that social
play plays some role in the evolution of fairness and social morality or that
animals other than primates are unable intentionally to choose to behave
fairly because they lack the necessary cognitive skills or emotional capacities.
We really have very little information that bears on these questions.

Let me emphasize again that I am not arguing that there is a gene for fair
or moral behavior. As with any behavioral trait, the underlying genetics is
bound to be complex, and environmental influences may be large and difficult
to pin down. Nonetheless, provided there is variation in levels of morality
among individuals and the trait is highly heritable, and provided virtue is
rewarded by a greater number of offspring, then genes associated with good
behaviour are likely to accumulate in subsequent generations. The observation
that play is rarely unfair or uncooperative is surely an indication that natural
selection acts to weed out those individuals who do not play by the rules.

Future comparative research that considers the nature and details of the
social exchanges that are needed for animals to engage in play—reciprocity
and cooperation—will undoubtedly produce data that bear on the questions
that I raise in this brief essay and also help to “operationalize” the notion of
behaving fairly by informing us about what sorts of evidence confirm that ani-
mals are behaving with some sense of fairness. In the absence of this infor-
mation it is premature to dismiss the possibility that social play plays some
role in the evolution of fairness and social morality or that animals other
than primates are unable intentionally to choose to behave fairly because they
lack the necessary cognitive skills or emotional capacities. These are empiri-
cal questions for which the comparative data base is scant.
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Gruen (2002) also correctly points out that we still need to come to terms
with what it means to be moral. She also suggests that we need to find out
what cognitive and emotional capacities operate when humans perform
various moral actions, and to study animals to determine if they share these
capacities or some variation of them. Even if it were the case that available
data suggested that non-human primates do not seem to behave in a specific
way, for example, playing fairly, in the absence of comparative data this does
not justify the claim that individuals of other taxa cannot play fairly. (At a
meeting in Chicago, Illinois in August 2000 dealing with social organization
and social complexity (see de Waal and Tyack 2003), it was hinted to me that
while my ideas about social morality are interesting, there really is no way that
social carnivores could be said to be so decent—to behave (play) fairly—
because it was unlikely that even non-human primates were this virtuous.)

Learning about the taxonomic distribution of animal morality involves
answering numerous and often difficult questions. Perhaps it will turn out
that the best explanation for existing data in some taxa is that some individ-
uals do indeed on some occasions modify their behavior to play fairly.

Play may be a unique category of behavior in that asymmetries are toler-
ated more so than in other social contexts. Play cannot occur if the individu-
als choose not to engage in the activity and the equality (or symmetry and kind-
ness) needed for play to continue makes it different from other forms of
seemingly cooperative behavior (e.g. hunting, care-giving). This sort of egali-
tarianism is thought to be a precondition for the evolution of social morality
in humans. From whence did it arise? Truth be told, we really do not know much
about the origins of egalitarianism. Arm-chair discussions, while important, will
do little in comparison to our having direct experiences with other animals. In
my view, studies of the evolution of social morality are among the most excit-
ing and challenging projects that behavioral scientists (ethologists, geneticists,
evolutionary biologists, neurobiologists, psychologists, anthropologists),
theologians, and religious scholars face. We need to rise to the extremely chal-
lenging (and frustrating) task before us rather than dismiss summarily and
unfairly, in a speciesistic manner, the moral lives of other animals. Fair is fair.

MORALITY AND HUMAN NATURE:
THE PRECAUTIONARY PRINCIPLE

Just what role does human morality play in defining “human nature”? We do
not really know despite strong claims to the contrary. Using animal models
to rationalize cruelty, divisiveness, warfare, territoriality, and selfishness, is a
disingenuous use of much available information on animal social behavior.
While animals surely can be nasty this does not explain much of the behav-
ior that is expressed to other individuals. I have argued that animals make
choices to be nice and to be fair.

Ecologists and environmentalists have developed what they call the
“precautionary principle” that is used for making decisions about environmen-
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tal problems. This principle states that a lack of full scientific certainty should
not be used as an excuse to delay taking action on some issue. The precau-
tionary principle can be easily applied in studies of the evolution of social
morality. To wit, I claim that we know enough to warrant further compara-
tive studies of the evolution of social morality in animals other than nonhu-
man primates, and that until these data are available we should keep an open
mind about what individuals of other taxa can and cannot do.

It is important for us to learn more about the evolution of social morality
and how this information can be used to give us hope for the future rather
than our accepting a dooms-day view of where we are all heading “because
it’s in our nature.” Accepting that competition, selfishness, and cheating are
what drive human and animal behavior leaves out a lot of the puzzle of how
we came to be who we are. Cooperation and fairness can also be driving forces
in the evolution of sociality.

The importance of interdisciplinary collaboration and cooperation in stud-
ies of animal cognition, cooperation, and moral behavior cannot be empha-
sized too strongly. It is clear that morality and virtue did not suddenly appear
in the evolutionary epic beginning with humans. While fair play in animals
may be a rudimentary form of social morality it still could be a forerunner of
more complex and more sophisticated human moral systems. It is self-serv-
ing anthropocentric speciesism to claim that we are the only moral beings in
the animal kingdom. It is also a simplistic and misleading view to assume that
humans are merely naked apes.

The origins of virtue, egalitarianism, and morality are more ancient than
our own species. Humans also are not necessarily morally superior to other
animals. But, we will never learn about animal morality if we close the door
on the possibility that it exists. It is still far too early to draw the uncompro-
mising conclusion that human morality is different in kind from animal moral-
ity and walk away in victory.
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IV.

HuMAN DIMENSIONS:
HuMAN-ANIMAL
INTERACTIONS

OUR RELATIONSHIPS with other animals raise numerous and compli-
cated issues about who we are in the grand scheme of things, and big ques-
tions about how we should treat the other animal beings with whom we share
Earth. As we intrude here and there, are we guardians, responsible researchers,
responsible stewards, or conquerors? Our relationships with other animals
range from fairly straightforward and symmetrical, especially with compan-
ion animals with whom we share our homes and our hearts, to rather com-
plicated and asymmetrical, as with animals with whom we do not feel
especially close or individuals whom we call pests because they interfere with
our own often narrow and arrogant interests. (Some of these issues will also
be discussed in Part V, “Ethics, Compassion, Conservation, and Activism:
Redecorating Nature.”). Human effects on other animals and the environment
are called anthropogenic effects.

The essays in Part IV speak to some issues concerning the nature of human-
animal interactions, namely, how our behavior influences the behavior of
other animals and the attitudes we hold toward them. Serious and inevitable
conflicts arise that need to be understood and resolved.

SOME OF THE THINGS WE D0 TO OTHER ANIMALS: C4AN
DoEs NOT MEAN MUST

Not only do we influence the lives of other animals in an immediate sense,
but also we effect long-lasting and enduring changes in their behavior and
physiology. For instance, global warming influences the distribution and
behavior of animals, as well as the resources on which they depend, such as
food, water, and resting spots. Depending on the pace of warming, it has been
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predicted that between 15 and 37 percent of species could become extinct
between now and 2050 as a result of global warming. Traces of the human-
made toxin deca-BDE, a flame retardant widely used in televisions and plas-
tic toys, are now found in polar bears and seagulls in the Arctic, and it will
take years to know what its effects will be.

Another human activity, hunting, not only results in the death of individ-
ual animals but also affects entire populations in unforeseen ways. For exam-
ple, trophy hunting is reducing the average size of horns among bighorn sheep,
because hunters selectively pick off large rams with big horns. As a result, there
is less head butting among males for access to females. In addition to this
change in mating behavior, there might be an effect on population genetics
among these mountain monarchs. We just don’t know yet.

Other studies have shown that humans can also rapidly change the feed-
ing habits of bears who live around dumpsters; to avoid humans, they become
active during the night rather than during the day. These bears become obese
and lazy—fast food makes them fat. There also is a change in their natural
activity patterns: they enter dens later in the fall and remain in them for
shorter periods of time than do bears who do not forage at dumps. Hor-
mones from cattle feedlots can demasculinize males and defeminize wild fish.
Our fishing can induce sex changes in fish. Animals such as cougars, coyotes,
foxes, and deer can become so habituated to humans that rather than flee from
us they become bold and curious and intrude into our neighborhoods. The
predators are regarded as endangering children and domestic animals, so they
are often themselves in danger. Deer who forage among expensive suburban
foliage are regarded as pests that ought to be eliminated. It’s almost trite to
say that humans are all over the place, but we are. And we need to be very
careful how we intrude into the lives of other animals, because we do make
a big difference.

The first essay in Part IV summarizes some of the ways in which we influ-
ence the behavior of animals, either intentionally or unintentionally. Knowl-
edge of how we affect animals’ behavior will help us make more informed and
intelligent choices about whether we should interfere in their lives or just let
them be. We influence animals not only when we attempt to coexist with them
but also when we study them. Thus, when we interfere in the lives of other
animals, we often cannot answer the questions in which we are interested
because of our very intrusions.

There are many ways in which our research methods can influence the
behavior of the animals in whom we are interested, and as a result we may
form misleading inferences from data that are tainted from the start. I have
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long been interested in how researchers interfere in the lives of the animals
they study and whether in doing so they make it impossible to answer the very
questions that motivated their research. Among animal behaviors that are
sensitive to mere human presence or intrusive research techniques are nesting
and reproductive patterns, dominance relationships, mate choice, use of space,
vulnerability to predators, feeding, and caregiving. Thus, models generated
from animal-behavior studies can be misleading, because they assume human
intrusions to be neutral. There is a sort of double bind here, because often
what we learn about other animals is useful for developing guidelines for the
types of research that are permissible and those that are not permissible. Thus,
some research is needed, but what sorts of research do not compromise the
animals’ lives and the data we wish to collect?

When behavior and activity patterns are used as the litmus test for what
we call “normal species-typical behavior,” we need to be sure that the behav-
ior patterns truly are an indication of who the individual is in terms of its age,
gender, and social status. If the information used to make assessments of well-
being is invalid, then it is likely that the conclusions that are reached and the
animal models that are generated are also unreliable and can mislead current
and future research programs. And, of course, our errors can have horrific
effects on the lives of the animals being studied.

Our research ethic should require that we learn about the normal behav-
ior and natural variation of these activities so that we learn just what we are
doing to the animals we are trying to study. We must continue to investigate
in more detail the validity of animal models in behavioral and behavioral
ecological studies.

HABITUATION TO HUMANS BY BLACK-TAILED PRAIRIE
DoGSs AND OTHER WILD ANIMALS

Like many other animals, black-tailed prairie dogs are affected by the pres-
ence of humans. In the mid-1980s, two undergraduate students (Rick Adams
and Brad Lengas) and I showed how human presence influences the behav-
ior of these rodents, specifically the threshold of their avoidance responses to
intruding humans. Habituation of wild animals to the presence of humans is
a major problem worldwide. Many species are known to habituate to the pres-
ence of humans rather than flee from them. They become less wary, less secre-
tive, and more visible. For example, we discovered the black-tailed prairie dogs
we studied in and around Boulder were less wary and more tolerant in urban
areas where they had a lot of contact with humans than in more remote
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habitats where there were fewer human intrusions. Urban prairie dogs showed
reduced flight distances to humans; they allowed people to get closer to them
and generally were less disturbed by human presence. Other mammals,
including coyotes, foxes, mountain lions, and birds such as great crested grebes,
ospreys, greylag geese, and great blue herons also show high levels of habit-
uation in areas of high human activity.

THE EFFECTS OF MOVING PRAIRIE DOGS FROM HERE
TO THERE: REDECORATING NATURE

The second paper in Part IV reports the first attempt to learn about the con-
sequences of moving individual prairie dogs from one place to another. Often
animals have to be moved around, a process that involves trapping, handling,
and moving individuals to a new habitat. John Farrar, Karin Coleman, Eric
Stone, and I discovered that translocated prairie dogs have a greater sensitiv-
ity to human disturbance than do prairie dogs who were not moved. Whether
or not the increased sensitivity of individual prairie dogs influences their
survival and reproduction is not known. Nonetheless, this novel study, which
began as a class project, had a very useful practical aspect. Before this study
was conducted, very little was known about what happens to individual
animals when they are moved around, and our results have been used to call
attention to the fact that we do indeed influence the behavior of translocated
animals and we need to know what effects we have on their behavior, repro-
duction, and survival.

HuMAN-ANIMAL CONFLICTS: IT’S THE PEOPLE WHO
ARE THE PROBLEM, NOT THE D0OGS

The next two essays in Part IV center on people and their dogs. In “Inter-
actions among Dogs, People, and the Environment in Boulder, Colorado,”
Carron Meaney and I studied behavioral disturbance of off-leash dogs who
were accompanied by a person. We wanted to determine, among other
things, just who was the problem when dogs were considered to be the prob-
lem. The people in the study and dog owners and non—dog owners alike
agreed that people were more disruptive to the environment than dogs and
that unruly people were more a problem than were unruly dogs. This study
has been widely cited and used as a model for other locales in which dogs
and people compete for limited spatial resources.

In the last essay, “Interactions Among Dogs, People, and Nature in Boul-
der, Colorado,” Robert Ickes and I show that people are a problem in another
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respect. This study demonstrates that prairie dogs who were disturbed by dogs
became more vigilant and wary of dogs and played less than undisturbed
individuals. We were very surprised to discover that people tried to stop dogs
from harassing prairie dogs only 25 percent of the time and that more than
half the people we polled—all dog owners—did not think prairie dogs should
be protected even if dogs were a problem. Bob and I argue that proactive
strategies grounded in empirical data must be developed and implemented in
Boulder and elsewhere so that the interests of all parties—often called stake-
holders—can be accommodated.

HuUMANS ARE A FORCE IN NATURE

The studies reported in Part IV were relatively simple to conduct, and the
results were very important for learning more about how humans influence
other animals with whom we have numerous interactions. You can easily
record some of the same data on your own, and they might be useful for
resolving conflicts where you live.

Clearly, humans are a force in nature, and we obviously can change a wide
variety of behavior patterns in many diverse species. Often, and paradoxically,
these changes might make it difficult to answer reliably the research questions
in which we are interested. By stepping lightly into the lives of other animals,
we can enjoy their company and learn about their fascinating lives without
making them pay for our interest. Our curiosity about other animals need not
harm them. Coexistence of humans with other animals is essential.

The potential power of humans to do anything we want to do to animals
and to nature as a whole is inextricably coupled with compelling responsibil-
ities to be ethical humans beings, responsible stewards, and responsible
researchers. The data we collect inform us not only about the behavior of the
animals we study, but also about the similarities and differences between their
behavior and ours. It is essential to collect the most reliable data possible. An
important result of our being as nonintrusive as possible is that all animals,
nonhuman and human, will benefit.



12 Human (Anthropogenic) Effects on
Animal Behavior

HUMANS ARE HERE, there, and everywhere. We are a curious lot, and
our intrusions, intentional and inadvertent, have significant impacts on a wide
variety of animals and plants, as well as water, the atmosphere, and inanimate
landscapes. When humans influence the behavior of animals the effects are
referred to as being “anthropogenic” in origin. Often our influence on the
behavior of animals and the unbalancing of nature is very subtle and long-
term. Often we become at odds with the very animals with whom we choose
to live when they become nuisances, dangerous to us or to our pets, or destroy
our gardens and other landscapes.

Many of the animals whom we want to study, protect, and conserve expe-
rience deep emotions, and when we step into their worlds we can harm them
mentally as well as physically. They are sentient beings with rich emotional
lives. Just because psychological harm is not always apparent, this does not
mean we do not do harm when we interfere in animals’ lives. It is important
to keep in mind that, when we intrude on animals we are influencing not only
what they do but also how they feel.

In my home state of Colorado, many people enjoy the outdoors and many
people also work to protect a wide variety of animals. Many of us live in one
place and travel elsewhere to experience nature. Our understanding and
appreciation of wildlife result from various types of research and “just being
out there.”

Some examples of behavior patterns influenced by various research meth-
ods and other forms of human intrusion include nesting and other reproduc-
tive activities (abandonment of nests. increased egg loss, disruption of pair
bonds), mate choice, dominance relationships, the use of space, vulnerability
to predators, patterns of vigilance, foraging, resting, and feeding and care-
giving behaviors. Often animals are so stressed that they are unable to acquire
the energy they need to thrive and to survive. Intrusions include such activi-
ties as using various devices and instruments to study behavior, marking and
handling animals, censuring animal populations, visiting nests, urbanization
(urban development and sprawl, the development of bodies of water, changes
in vegetation, installing power lines, the need for more electric power) and
recreational activities, including the use of snowmobiles and other off-road
vehicles, environmental pollution including oil spills, photography, travel, and
ecotourism. In November 2003 it was reported that only two years after a new

Reprinted from Bekoff, M. (ed.) 2004. Human (Anthropogenic) Effects on Animal Behavior. In
M. Bekoff (ed.), Encyclopedia of Animal Behavior, 669-678. Copyright © 2004 by Greenwood Publish-
ing Group. Reproduced with permission of Greenwood Publishing Group, Inc., Westport, Connecticut.
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finch-like bird, the Carrizal blue-black seedeater, was discovered in Venezuela,
its habitat was destroyed so that a hydroelectric dam could be built!

Models that are generated from these studies can be misleading because of
human intrusions that appear to be neutral. It is ironic that often our intru-
sions preclude collecting the data we need to answer specific questions. I have
picked representative studies to show how wide-spread human influences can
be and the diversity of species that are affected. Many of these findings apply
to other situations and species. The topic of human-animal interactions is rel-
evant to studies of applied ethology. Detailed ethological studies are needed
because we need to take into account just how our research influences the
behavior of other animals, otherwise we risk drawing the wrong conclusions.
Also, it is increasingly important to conservation efforts to understand how
humans influence and change the behavior of animals.

RESEARCH EFFECTS

Patterns of finding food can be affected by human intrusions. The foraging
behavior of Little penguins (average mass of 1,100 grams) is influenced by
their carrying a small device (about 60 grams) that measures the speed and
depth of their dives. The small attachments result in decreased foraging effi-
ciency. Changes in behavior such as these are called the “instrument effect.”
In another example of the influence of humans on penguins, researchers dis-
covered that tourism and nest site visitation caused behavioral and hormonal
changes.

Marking animals also influences their behavior. Placing a tag on the wing
of ruddy ducks leads to decreased rates of courtship and more time sleeping
and preening. In this case, data on mating patterns, activity rhythms, and
maintenance behaviors would be misleading.

Mate choice in zebra finches is influenced by the color of the leg band
used to mark individuals, and there may be all sorts of other influences that
have not been documented. Females with black rings and males with red rings
had higher reproductive success than birds with other colors. Blue and green
rings were especially unattractive on both females and males. Leg-ring color
can also influence song tutor choice in zebra finches and mate-guarding in
bluethroats.

Fitting animals with radio collars can also affect their behavior. For
example, the weight of radio collars influences dominance relationships in
adult female meadow voles. When voles wear a collar that is greater than 10%
of their live body mass, there is a significant loss of dominance. Here, erro-
neous data concerning dominance relationships would be generated in the
absence of this knowledge. Radio collars can also influence pair bonding and
breeding success in snow geese. However, when female spotted hyenas wear
radio collars weighing less that 2% of their body weight, there seems to be lit-
tle effect on their behavior. Similar results have been found for small rodents,
for which small radio-collars do not increase the risk of predation by birds.
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Methods of trapping can also lead to spurious results. Trapping methods
can bias age ratios and sex ratios in birds. For example, mist nets capture a
higher proportion of juveniles, whereas traps captured more adults. Further-
more, dominant males tend to monopolize traps that are baited with food,
leading to erroneous data on sex ratios. These are extremely important results
because age and sex ratios are important data for many different researchers
interested in behavior, behavioral ecology, and population biology.

It also is known that capturing and recapturing large grey mongooses influ-
ences their use of space. It is important to ask if the use of space really is the
use of space by individuals avoiding traps or avoiding human observers. If,
for example, cages are being designed to take into account animals’ movement
and activity patterns, then data that are used to make decisions about design-
ing enclosures need to be based on information that reliably indicates what
the animals typically use and need in the wild.

Not only do research methods influence a wide variety of behavior patterns,
but they can also influence susceptibility to infection. For example, ear-tagging
white-footed mice led to higher infestations by larval ticks because the tags
impeded grooming by these rodents. Thus, for researchers interested in groom-
ing and maintenance behavior, the presence of ear tags could influence results.

Discerning the effects of human intrusions, even those that are meant to
help animals, can be extremely complicated. A highly disputed example of the
possible effects of human interference into wild populations concerns the
plight of African wild dogs. Interference into the lives of wild dogs involved
vaccinating them against rabies and canine distemper. While some scientists
maintain that handling the dogs and inoculating them was indirectly
responsible for their decline because the handling weakened the dogs’ immune
system making them less resistant to stress, others conclude just the opposite,
namely that handling and inoculating were not the cause of their decline.
Here we have an example of extremely competent scientists, all of whom care
deeply about African wild dogs, not being able to discern what caused their
decline. This is because the problems are so incredibly difficult. Some ques-
tions that these researchers pondered included: Should the researchers inter-
fere and possibly cause animals to die or let nature take its course? If the rabies
and distemper were introduced by domestic dogs who would not have been
there in the absence of people (an anthropogenic cause), are we more obli-
gated to try to help the wild dogs than if the rabies and distemper were
natural? There are no simple answers to these questions and they are an
example of the sorts of questions that are raised when humans intrude into
the lives of other animals.

The above examples stem from research on mammals and birds, but there
also are indications that human disturbance can influence the behavior and
movement patterns of numerous insects (bedbugs, termites, yellow jackets,
and ants), [and] skinks (lizards) and can also delay reproduction in snakes.
Undoubtedly, future studies will show that humans influence the behavior of
numerous diverse species.
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JuUST BEING THERE

Not only does “hands on” contact have an influence, but so might “just being
there.” Mere human presence influences the behavior of many different
animals’ behavior. In the early 1900s titmice in England learned to pry off the
lids of milk bottles that were delivered to peoples’ homes. Elk and numerous
other animals avoid skiers. Research performed by my students and myself
showed that humans have a large influence on prairie dogs such that individ-
uals who have a lot of contact with humans are less wary of their presence than
individuals who do not. The same is true for various species of deer. Similarly,
magpies not habituated to human presence spend so much time avoiding
humans that it takes time away from essential activities such as feeding.
Researchers interested in feeding patterns must be sure that their presence does
not alter species-typical behavior, the very information they want to collect.

People often enjoy watching animals from cars, boats, or airplanes.
However, the noise and presence of vehicles can produce changes in movement
patterns (elk), foraging (mountain sheep), and incubation. In swans, the noise
and presence of cars results in increases in the mortality of eggs and hatch-
lings. Once again, these effects are not obvious when they occur, but data
show they are real.

Adélie penguins exposed to aircraft and directly to humans showed pro-
found changes in behavior including deviation from a direct course back to a
nest and increased nest abandonment. Overall effects due to exposure to air-
craft that prevented foraging penguins from returning to their nests included
a decrease of 15% in the number of birds in a colony and an active nest mor-
tality of 8%. There are also large increases in penguins’ heart rates. Here,
models concerning reproductive success and parental investment would be
misleading, once again because of the methods used. Trumpeter swans do
not show such adverse effects to aircraft. However, the noise and visible
presence of stopped vehicles produced changes in incubation behavior by
Trumpeter females that could result in decreased productivity due to increases
in the mortality of eggs and hatchlings. Data on the reproductive behavior of
these birds would be misleading.

Many people adore young animals and try to get close to nests or dens
without disturbing residents. In various research projects it is important to
observe parental behavior and to count eggs and young so as to learn about
patterns of survival and morality. However, when the nests of some birds (for
example, white-fronted chats and ducks) are visited regularly by humans, these
birds often suffer higher predation than when their nests are visited infre-
quently. It has been suggested that some animals may become so accustomed
to intrusions by humans who do not kill them that they subsequently allow
other animals, including natural predators who will kill them, to get too close.

Activities such as mountain climbing are also intrusive. Climbers can influ-
ence activity patterns of birds such that they fly more and perch less and
consequently waste energy. In Boulder, Colorado, and other places, climbing
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is restricted during nesting season. In a study of the effect of climbers on
grizzly bears in Glacier National Park, Montana, where bears forage for
moths, researchers discovered that climber-disturbed bears spent about 50
percent less time searching for moths and about 50 percent more time avoid-
ing climbers. It was recommended that climbers be routed around areas where
bears live to minimize disturbance and associated caloric losses.

Recreational trails built by humans are also associated with changes in
behavior and mortality. In Boulder, within forest and mixed-grass ecosystems,
nest predation is greater near trails, but we do not know if it is the trail itself,
trail use by humans, trail use by predators, or all three that are responsible.

Aquatic habitats also find themselves being intruded on by gawking and
intruding humans. Dolphins have become sort of a “cult” animal, and peo-
ple often visit dolphins in order to swim with them. Numerous studies have
discovered that swimming with dolphins in the wild may be harmful to entire
groups, especially when swimmers try to be close to dolphins, who, unbe-
knownst to the swimmers, are resting, feeding, or mating. Swim programs
may also be risky to humans. Even experts agree that we really need more
detailed information about the effects of swimming with dolphins. Many
researchers proffer that when we do not know the negative effects we should
err on the side of the animals and leave them be.

Dolphins and other animals are often fed by humans. Feeding (and harass-
ing) wild dolphins is illegal in the United States, and there are severe penal-
ties for engaging in these activities, but this is not so for other countries. There
are documented instances of wild dolphins being fed firecrackers, golf balls,
plastic objects, balloons, and fish baits with hooks (so that hooked dolphins
can be caught). Provisioning dolphins with fish has been associated with a
change in the social behavior of free-ranging bottlenose dolphins in Monkey
Mia, Australia. Dolphins who have been fed also change their foraging behav-
ior and frequent heavily trafficked harbors and marinas. Some get struck by
boats. People have also been seriously injured trying to feed wild dolphins. The
National Marine Fisheries Service and other organizations are mounting
highly visible campaigns to stop the feeding and harassment of wild dolphins.
It also has been noted that some problems associated with feeding terrestrial
mammals (changes in foraging patterns and hunting skills) are relevant to
concerns about the feeding of dolphins.

Low frequency active sonar (LFAS) that is used to detect submarines by
the United States Navy (and by other countries) can also be fatal for marine
life including whales, turtles, and some fish. Low frequency active sonar can
be carried as many as 400 miles through water and animals can suffer 140 deci-
bels of sound pressure, about the noise produced by an earthquake. Less
powerful sonar has been responsible for whale strandings in the Bahamas. Fish
are known to suffer internal injuries, eye and auditory damage, and tempo-
rary stunning due to low frequency active sonar.

In his book Sperm Whales: Social Evolution in the Ocean, whale expert Hal
Whitehead notes that sperm whale populations are vulnerable to many threats
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caused by human activity. These include the increasing use of harpoons to cap-
ture whales, collisions with ships, debris such as plastic that might resemble
squid who are eaten by whales, entrapment in fishing gear, noise, chemical
pollution including heavy metals that enter the food chain, and global warm-
ing. Whitehead suggests that because sperm whales seem to use culturally
transmitted information about their environment, oceanic changes due to
global warming and other human activities might mean that this information
becomes outdated or irrelevant. And small changes in survival can influence
sperm whale numbers. Many anthropogenic effects are unpredictable and this
causes concern among researchers because humans might unknowingly be
doing damage that is irreparable.

There also are observations of humans causing seal pups to stampede and
be trampled, and humans sometimes strike and injure individuals with boats.

HABITUATION AND BEHAVIORAL FLEXIBILITY DUE TO
HuUMAN PRESENCE

Habituation of wild animals to the presence of humans is also a major prob-
lem. Individuals of many species are known to habituate to the presence of
humans rather than flee from them. They become less wary and less secretive
and more visible. For example, black-tailed prairie dogs studied by my stu-
dents and myself in and around Boulder are less wary and more tolerant in
urban areas where they have a lot of contact with humans than in more remote
habitats where there are fewer human intrusions. Urban prairie dogs show
reduced flight distances to humans; they allow people to get closer to them
and generally are less disturbed by human presence. Birds such as great crested
grebes, ospreys, greylag geese, and great blue herons also show high levels of
habituation in areas of high human activity.

Cougars (also called pumas and mountain lions) living in areas with dense
human populations also exhibit a wide range of behavioral changes. In his
book The Beast in the Garden, David Baron explores the behavior of cougars
who repopulated their ancestral homeland in and around Boulder, Colorado.
Historically, cougars were very elusive, secretive creatures. They avoided
humans, tended to fear dogs, and were rarely seen during the daytime. Since
cougars began to repopulate the open lands around Boulder in the late 1980s,
however, biologists and ethologists have noted many behavioral changes. The
cougars of Boulder tend to be less fearful of people, often coming into peo-
ple’s yards and even onto their decks. They have lost their fear of dogs and
some cougars around Boulder even began preying on dogs.

Many of these changes in behavior are not surprising to biologists and ani-
mal behaviorists who stress that the behavior of animals is malleable and sub-
ject to change. For example, biologists know that animals are opportunistic and
will identify new sources of food, as some Boulder cougars did when they
began preying on domestic dogs. It is harder to understand why these cougars
lost their age-old fear of dogs, although biologist Maurice Hornocker believes
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it may be that in areas where wolves have been exterminated, cougars no longer
learn to fear canines because their ancient enemy the wolf has disappeared. It
is also easy to understand why Boulder cougars tend to be more active during
the daytime than their ancestors. The German ethologist Eberhard Curio has
noted that predators tend to synchronize their predatory activity with their
prey. Because the deer of Boulder, Colorado are more active during the day
than deer in true wilderness areas, the Boulder cougars are also more active
during daylight hours. It is also not surprising that the cougars, following the
deer into the lowlands of Boulder, Colorado, began turning up in Boulder
neighborhoods, at times even killing and stashing deer in people’s backyards.

Lee Fitzhugh, a wildlife biologist at the University of California at Davis,
has studied cougar-human interactions, including fatal attacks in California
and other areas in the Rocky Mountain West. He has noted that in certain
circumstances cougars can come to view humans as prey, whereas they had
previously avoided them. Victims who survived attacks by cougars noted that
the cougars crouched and swept their tails while eyeing them, which indicates
that the attacks were predatory in nature, rather than defensive. The cougars
were not fearful, territorial, or curious. They were assessing humans as poten-
tial meals. In his book, Baron opens with the story of a jogger in Idaho Springs
(a rural community just west of Denver, Colorado) who had been killed and
partially eaten by a cougar. It is important to stress that cougar attacks, while
very rare, are not necessarily the result of the cougars being injured or sick.
Habituation to people has led to changes in their behavior and healthy cougars
will on occasion attack humans.

That the behavior of cougars and other animals can change at what is
called the wild/urban interface is fascinating, for it shows that behavior can
be flexible and influenced by social factors such as the presence of humans.
Many animals, including urban foxes, bears, coyotes, cougars, and deer show
changes in space use and activity rhythms that can influence such activities as
hunting and mating. Spotted hyenas also show variations in space use as a
result of human activity. We still know very little about how the behavior of
animals changes when they are forced to compete with intruding humans.

Predators and prey also show behavioral flexibility and often their activ-
ity patterns are linked to each other. For example, mule deer around Boulder
are more active during the daytime than are deer in the areas where there are
fewer humans. The cougars around Boulder, whose primary source of food is
mule deer, are also more active during the daytime. Both deer and cougars
have become habituated to humans and to domestic dogs. Changes in vege-
tation can also alter the spacing behavior of herbivorous animals and these
environmental modifications also can have far-reaching effects on a wide vari-
ety of animals.

Many animals also show changes in behavior or alterations in their ecolog-
ical niche due to anthropogenic activities that are not associated with habitu-
ation to humans. Some of the species that are affected are unfamiliar to many
people and these changes go unnoticed except by researchers. For example,
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Preble’s Meadow Jumping mice began using waterways constructed by humans
over 100 years ago with the advent of agricultural irrigation. The use of these
waterways changed the spatial distribution of these mice and, as a result, their
patterns of interactions with other species. The giant floater mussel in
Colorado was forced to change its ecological niche when humans began
damming rivers. Damming increased sedimentation and the water became
unsuited for the mussels. Nowadays, giant floaters live only in human-made
reservoirs built since 1940. And, what is also very interesting, is that the only
way that giant floaters are able to get to these reservoirs is by their larvae being
carried in the gills of fish that are raised in hatcheries by the Colorado Divi-
sion of Wildlife and then transported and stocked in these reservoirs. The fate
of these mussels has been influenced by two separate anthropogenic activities.

One obvious conclusion that can be drawn from these and other examples
is that many aspects of behavior are extremely flexible because of our pres-
ence in the lives of these animals. This is an important lesson for people to
recognize. Just because some of the behavior patterns that are used in preda-
tion or mating appear to be hard-wired or innate, this does not mean that they
cannot be modified due to environmental influences. And humans are part of
the environment of many animals.

While there are many problems that are encountered both in laboratory and
field research, the consequences for wild animals may be different from and
greater than those experienced by captive animals, whose lives are already
changed by the conditions under which they live. This is so for different types
of experiments that do not involve trapping, handling, or marking individu-
als. Consider experimental procedures that include (1) visiting the home
ranges, territories, or dens of animals, (2) manipulating food supply, (3) chang-
ing the size and composition of groups by removing or adding individuals,
(4) playing back vocalizations, (5) depositing scents (odors), (6) distorting
body features, (7) using dummies, and (8) manipulating the gene pool.

All of these manipulations can change the behavior of individuals, includ-
ing movement patterns, how space is used, the amount of time that is devoted
to various activities including hunting, antipredatory behavior, and to various
types of social interactions including care-giving, social play, and dominance
interactions. These changes can also influence the behavior of groups as a
whole, including group hunting or foraging patterns, care-giving behavior, and
dominance relationships and also influence nontarget individuals. There also
are individual differences in responses to human intrusion. All these caveats
need to be considered when a specific study is being evaluated. And perhaps
these changes are long-term and open to evolution via natural selection.

How CAN ANIMALS BE EFFECTIVELY STUDIED?

Clearly, when behavior and activity patterns are used as the litmus test for what
is called “normal species-typical behavior,” researchers need to be sure that the
behavior patterns being used truly are an indication of who the individual is
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in terms of such variables as age, gender, and social status. If the information
used to make assessments of well-being is unreliable, then it is likely that the
conclusions that are reached and the animal models that are generated are also
unreliable and can mislead current and future research programs. And, of
course, human errors can have devastating effects on the lives of the animals
being studied. Many believe that, as students of animal behavior, our research
ethic should require that we learn about the normal behavior and natural
variation of various activities so that we learn just what we are doing to the
animals we are trying to study.

In addition to learning about how our intrusions influence the lives of
animals, it is important to share this knowledge so that we do not inadver-
tently change them. Sharing involves disseminating information about what
is called the “human dimension” to administrators of zoos, wildlife theme
parks, aquariums, and areas where animals roam freely so that visitors can be
informed of how they may influence the behavior of animals they want to see.
Tourism companies, nature clubs and societies, and schools can do the same.

It is important to stress that what appear to be relatively small changes at
the individual level can have wide-ranging effects in both the short- and long-
term. On-the-spot decisions about what study techniques should be used often
need to be made, and knowledge of what these changes will mean to the lives
of the animals who are involved deserve serious attention. Many researchers
believe that one guiding principle might be that the lives of the animals whom
humans are privileged to study should be respected, and when we are unsure
about how our activities will influence them we should err on the side of the
animals and not engage in these practices until we know (or have a very
informed notion about) the consequences of our acts. This precautionary
principle will serve us and the animals well. Indeed, this approach could well
mean that exotic animals that are so attractive to such institutions as zoos and
wildlife parks need to be studied for a long time before they are brought into
captivity. For those who want to collect data on novel species that are to be
compared to other (perhaps more common) animals, the reliability of the
information may be called into question unless enough data are available that
describe the normal behavior and species-typical variation in these activities.

There is a continuing need to develop and improve general guidelines for
research on free-living and captive animals. These guidelines must take into
account all available information. Professional societies can play a large role
in the generation and enforcement of guidelines, and many journals now
require that contributors provide a statement acknowledging that the research
conducted was performed in agreement with approved regulations. Guide-
lines should be forward-looking as well as regulatory. Much progress has
already been made in the development of guidelines, and the challenge is to
make them more binding, effective, and specific.

Humans are a force in nature, and obviously we can change a wide variety
of behavior patterns in many diverse species. Often, and paradoxically, these
changes might make it difficult to answer reliably the research questions in
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which we are interested. Coexistence with other animals is essential. By
stepping lightly into the lives of other animals humans can enjoy their com-
pany and learn about their fascinating lives without making them pay for our
interest and curiosity. Our curiosity about other animals need not harm them.

The power that we potentially wield to do anything we want to do to ani-
mals and to nature as a whole is inextricably coupled with compelling respon-
sibilities to be ethical humans beings, responsible stewards, and responsible
researchers. The data that we collect not only inform us about the behavior
of the animals we study, but also about the similarities and differences between
their behavior and ours. It is essential to collect the most reliable data possi-
ble. An important result of being as nonintrusive as possible is that all ani-
mals, nonhuman and human, will benefit.
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13 Translocation Effects on the Behavior of
Black-Tailed Prairie Dogs (Cynomys
ludovicianus)

INTRODUCTION

Black-tailed prairie dogs (Cynomys ludovicianus) are native to The Great Plains
region of North America. Since the spread of agriculture and ranching on
their former range, prairie dogs have been subjected to intense government
extermination programs (Clark 1979). They now occupy only a small
percentage of their former range: 600,000 hectares in 1960, compared to
100 million hectares in 1900 (Koford 1958, Miller et al. 1994). But even their
current range is decreasing in size due to continued human development.
Prairie dogs are now becoming recognized as an essential part of healthy
prairie ecosystems (Whickler and Deitling 1988, Miller et al. 1994, Robinette
et al. 1995). Wildlife advocacy groups such as Wild Places, Prairie Dog Res-
cue, Citizens Concerned for Wildlife, Loveland Prairie Dog Action, and sev-
eral Humane Societies advocate methods of management less invasive than
lethal control.

Black-tailed prairie dogs typically respond to an intruder such as a human
by interrupting foraging or social interactions, barking alarm calls, returning
to burrow entrances, and concealing themselves underground. As such, dis-
turbance to prairie dog colonies may affect colony persistence and survival if
foraging and social behaviors are significantly interrupted.

In a previous study, Adams et al. (1987) tested the differences between
prairie dogs occurring in rural and residential areas in response to human
approach and showed that rural prairie dogs responded to human approach
at greater distances than did residential prairie dogs. In the present study we
examined whether prairie dogs exhibit increased sensitivity to human intru-
sion subsequent to trapping, handling, and adjusting to translocation to a new
habitat. Specifically, we tested the hypothesis that sensitivity to a human
intruder would be greater in colonies containing translocated prairie dogs
than in native colonies (colonies inhabited only by prairie dogs that naturally
dispersed into the colony or for whom this was their natal colony). Translo-
cation is a popular alternative where residential and industrial development

Originally published in 1998 in Farrar, J. P,, Coleman, K. L., Bekoff, M., and Stone, E. 1998. Translo-
cation Effects on the Behavior of Black-Tailed Prairie Dogs (Cynomys ludovicianus). Anthrozoos 11,
164-167. Reprinted with permission, International Society for Anthrozoology (ISAZ).
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is likely to disrupt or destroy prairie dog colonies. However, the effects of the
translocation process on the behavior of these animals are unknown.

METHODS

Study Sites

Due to pending construction of a laboratory for the National Oceanic and
Atmospheric Administration (NOAA) on the United States Department of
Commerce station in Boulder, Colorado, USA, the Wild Places group worked
with Phyllis Gunn of the Department of Commerce to translocate part of a
prairie dog colony to a protected site on City of Boulder Open Space.

We studied three colonies, designated Native, Mixed, and Translocated.
The Native colony consisted of prairie dogs remaining in the colony that were
not moved because of construction. These prairie dogs constituted our con-
trol group. The colony was bounded by service roads restricted to motor
vehicles. Pedestrians regularly used these areas and roads and their dogs often
accompanied them, both on and off leash. Therefore Native prairie dogs were
accustomed to close proximity of vehicles, humans, and potential predators.

The second site was on Boulder Reservoir Open Space (adjacent to north
51st Street.) Eighty-three prairie dogs were released onto the periphery of an
existing colony from 12 July to 8 October 1996. These prairie dogs came from
an area approximately 10 kilometers away, near the 63rd St. Water Treatment
Plant grounds east of Boulder. This site experienced traffic similar to that of
the Native site. Thus, the colony contained native and translocated prairie
dogs, and it served as an intermediate group due to their longer adjustment
time and mixed population. This population is referred to as the Mixed site.
To the north of the colony is a model airplane airport and planes often
“buzzed” the prairie dogs for sport. People have reportedly plugged some
burrows with newspaper to prevent interference with the model planes. This
and the occasional (between one and five per day) jogger or cyclist along 51st
street were the only human interactions experienced by these prairie dogs.

Prairie dogs from the Native site were translocated onto a third site, desig-
nated Translocated. The city of Boulder wishes to keep knowledge of this
location secret due to past incidents of people leaving privately captured
prairie dogs on open space without authorization (Clint Miller, pers. comm.).
Personnel from Wild Places released 117 prairie dogs from 9 September to
6 November 1996 onto a colony that was extirpated by plague three years ear-
lier. The prairie dogs were released in the same relative burrow positions in
which they were trapped. This group constituted our experimental group.

Data Collection and Analysis

From 19 October to 20 November 1996. we recorded responses of prairie
dogs to human intruders at varying times at each site according to the meth-
ods used by Adams et al. (1987). Data collection began as soon as all animals
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were translocated and continued until we obtained twenty-one samples per
site. In some cases, multiple samples were taken on the same day. Owing to
the size of these colonies (>100 hectares), spacing of sample sites within a
colony, and time lags between samples, we believe that these samples were
independent of each other. However, pseudoreplication is a possibility and our
results must be interpreted with this in mind.

Before approaching the colony, we selected a focal animal to observe
attempting to select a different animal each time at a given site. This was
accomplished by changing the side of the colony that was approached and
using the nearest visible animal to the human intruder.

We recorded four behavioral measures as follows: 1. bark distance (BD)—
distance from observer to the focal animal when it emitted the initial warn-
ing signal and retreated to its burrow entrance; 2. concealment distance (CD)—
distance from observer to the burrow when the animal concealed itself;
3. sequence time (ST)—time the individual took to perform the avoidance
sequence of running to the burrow, pausing at the burrow entrance, flatten-
ing down inside the lip of the burrow, tail-wagging, barking, and concealing
itself underground; 4. concealment time (CT)—time from the moment that all
individuals in the group concealed themselves until one reappeared above
ground. At all sites J. P. Farrar approached the colony from a distance of two-
hundred meters from the colony edge to control for variations in speed and
the nature of the stimulus. All approach directions were determined using
bearings derived from a random number table.

All response measures were log (n + 1) transformed to meet assumptions
of normality and equal variances among sites. We analyzed the data using
MANOVA and separate ANOVA tests to determine if significant differences
occurred between sites. Missing values for some time measurements occurred
when no prairie dogs resurfaced.

Our sampling scheme was designed such that individual animals were the
experimental unit. True replication of the experimental unit would have us
measure responses of prairie dogs from several colonies of each type (Translo-
cated, Mixed, Native), however, this was not possible (see below).

RESULTS

Significant differences in response to a human intruder were detected using
MANOVA (Wilks’ Lambda=0.386, Exact F=6.858, df=8.90, p<0.001). Indi-
vidual ANOVAs of the distance measurements showed highly significant dif-
ferences between sites ({BD/CD} p<0.001/0.001, F=3.150/3.150, df=2.63/2.63).
Prairie dogs at the Translocated site responded at greater distances for both
concealment and barking distances. Sequence and concealment times did not
vary significantly among colonies ({ST/CT} p=0.844/0.984, F=0.170/0.016,
df=2.52/2.56). Natural predators were noted at the Translocated site but not
at the other two areas. Prairie dogs responded to red-tailed hawks (Buteo
Jjamaicensis) and a coyote (Canis latrans) by retreating underground.



Translocation Effects on Black-Tailed Prairie Dogs 195

DiscussIioN

Translocated prairie dogs responded to disturbance at the greatest distance,
Native prairie dogs at the shortest distance, and Mixed prairie dogs at inter-
mediate distances. These results support the notion that translocated prairie
dogs have a greater sensitivity to human disturbance. While this sensitivity to
human intrusion may decrease with time, it highlights an additional factor to
consider in prairiec dog management.

Robinette et al. (1995, p. 873) recommended releasing groups larger than
60 individuals in areas with no potential immigration “to minimize the effects
of random genetic drift and inbreeding.” This number was well exceeded at
the release site. Though Robinette et al.’s study was focused on population
genetics and minimum viable population size, our results indicate that height-
ened sensitivity to disturbance may explain why mortality is high in the first
year after translocation (Robinette et al. 1995). While heightened sensitivity
to disturbance may reduce predation and hence mortality, greater response
distances might also mean that individuals spend more time avoiding poten-
tial predators which in turn reduces the time available for finding and con-
suming food. Presently, there are no data that address this suggestion.

The most rigorous examination of translocation effects would require
repeated samples from several treatment groups, permits from state and fed-
eral agencies, and sites with similar physical, topographical, and biological fea-
tures for capture and release. We were unable to meet these stringent require-
ments. Nonetheless, the present study is the first examination of the impacts
of translocation on prairie dogs, an important and timely issue for the future
management of this declining species.

In summary, our results showed that translocated prairie dogs show height-
ened sensitivity to human intrusion when compared to individuals who were
not moved. Wildlife managers and advocacy groups must take into account
this increased sensitivity to human traffic (and probably to natural predators)
when considering possible release sites. How increased sensitivity influences
the future behavior, including reproduction and survival of translocated
prairie dogs, requires further study.
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MARC BEKOFF AND CARRON A. MEANEY

14 Interactions Among Dogs, People, and
the Environment in Boulder, Colorado

A Case Study

The environment is not a luxury. When political movements have faded,
when economic systems have changed, when ideologies have been super-
seded and forgotten, the environment will still be important.

—Sylvan and Bennett 1994, p. 6

That recreational activities disturb wildlife is well appreciated but poorly
understood. Most popular forms of recreation in wildlands have yet to
receive detailed study.

—Knight and Cole 1995, p. 61

INTRODUCTION

Across the United States and in many other countries there is growing inter-
est in how human and nonhuman animals (hereafter animals) can best share
space that can be used by all parties for recreational purposes (see Knight and
Gutzwiller 1995 for review). Although concern often focuses on the mutual
well-being of humans and animals, when priorities have to be established,
humans generally receive favorable treatment. Furthermore, when there are
competing interests among humans, domestic dogs (Canis familiaris), wild
animals, and “nature” in general, dogs’ well-being and interests are often
overridden (because they are “merely dogs” or “simply domesticated animals”
(see Bekoft 1995, 1996a and Bekoff and Jamieson 1996 for discussion).

In the late 1800s, the people of Boulder, Colorado, had the foresight to set
aside a large parcel of land backing into the foothills. Since then, additional
land has been purchased under an Open Space program to create a greenbelt
around the city, and to provide wildlife habitat and recreational opportuni-
ties. This program has been very successful and popular with the public.

In recent years, there has been a large increase in the use of Open Space
trails in Boulder. As emphasized by Roberts (1995), Boulderites who enjoy the
outdoors “love their parks to death” as they pursue recreational activities. This
community resource, which is shared by humans and animals, consists of

Originally published in 1997 in Bekoff, M., and Meaney, C. A. 1997. Interactions Among Dogs, Peo-
ple, and Nature in Boulder, Colorado: A Case Study. Anthrozods 10, 23-31. Reprinted with permission,
International Society for Anthrozoology (ISAZ).



198 CHAPTER FOURTEEN

about 25,000 acres and approximately 150 miles of trails. In 1993 there were
about 1.3 million visits, an increase of 13% compared to previous years (Miller
1994). In one study, it was reported that 21.3% of groups visiting Boulder City
Open Space participated in exercising their companion dogs (Zeller et al.
1994). In Boulder, as in other communities, companion animals such as dogs
are very important to some people and problematic to others. The resulting
conflicts between different groups (pro- and anti-dog factions) of people have
placed the Boulder City Council in the position of having to consider vari-
ous management decisions. Empirical data are necessary and can help to deal
with controversial issues such as these in a more objective and straightforward
manner. The development of sound management policies that attempt to
maximize the well-being of all parties in recreational areas, including the
possibility of placing restrictions on dogs, require detailed consideration of
perceived and actual problems. Whereas there is a significant literature on
human attitudes towards domestic and wild animals (e.g. Kellert 1994; Ser-
pell 1995a,b, and references therein), there are very few data that can inform
management decisions at the local level. As the number of humans and
companion animals increases, existing land use problems continue to grow in
Boulder (Roberts 1995; Zaslowsky 1995) and in other communities.

Among the major issues regarding land use in Boulder and other locales
is the concern that off-leash dogs disturb other dogs, people, wildlife, and the
environment. Some data support this claim (see Lowry and McArthur 1978,
Gentry 1983, Mainini et al. 1993, Miller 1994, Knight & Gutzwiller 1995,
and references therein), whereas other data suggest either that dogs have a
minimal demonstrable effect on animals such as deer (e.g. Progulske and
Baskett 1958; Sweeney et al. 1971; Scott and Causey 1973) or that human
impacts are equally or more invasive (e.g. Yalden and Yalden 1990). Clearly,
the issues concerning the impact of dogs on wildlife and habitat require fur-
ther and more detailed attention.

METHODS

Data were collected from September 1995 through April 1996 at six different
locations in and around Boulder (four Open Space locations and on the
University of Colorado, Boulder, campus and on the Pearl Street Mall). To
achieve our goals of learning more about the behavior of off-leash dogs and
about people’s attitudes and perceptions towards dogs, we devised an origi-
nal questionnaire and also collected detailed information on behavior. We
felt that a combination of these two approaches should help to clarify distinc-
tions between perceived problems and actual areas of conflict among dogs,
people, and the environment.

Questionnaires

Our questionnaire (Appendix A) characterized the respondents by place of
residence, patterns of use of Open Space, whether or not they owned and had
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a dog with them, their attitudes toward dogs and people, their experiences with
dogs and people on Open Space, their views of the impact of dogs and peo-
ple on habitat and wildlife, and their concerns about Open Space in the future.
The questionnaire was developed and implemented with the input of profes-
sional pollsters and administered at the same four locations on Open Space
at which data were collected on behavioral disturbances (Mt. Sanitas,
Bobolink Trail, Chautauqua, Doudy Draw) where dogs are allowed to be off-
leash, and also at two other locations (University of Colorado, Boulder
Campus and Pearl Street Mall) where dogs are required to be on a leash. (Two
other areas [Sawhill and Walden Ponds] received too little use to be included
in the present data set.) All visitors with and without dogs were asked to fill
out the questionnaire while the researcher waited for its completion. The
questionnaires were analyzed by Market Research Services, Longmont,
Colorado and cross-tabulations were run so that responses to each question
could be correlated with one another.

Behavioral Disturbances

In this part of our study we were concerned with the following short-term and
direct behavioral disturbances (for discussion, see Knight and Cole 1995,
p. 61) by off-leash, companion dogs who were accompanied by a person. Data
consisted of (i) characterization of the patterns of space use by individually
observed dogs; (ii) characterization of patterns of chasing and flushing wildlife
and disturbing vegetation and bodies of water; (iii) the nature of dog-dog
encounters, and (iv) the nature of dog-people encounters.

Behavioral data were collected at six locations (see above). Observations
were made “on trail” or from a stable vantage point, and efforts were made
to minimize the effects of researchers’ presence. For example, observers sat in
the same place quietly and dogs generally paid little overt attention to them.
At each location, beginning at the trailhead and extending for 500 meters (m),
the trail was partitioned with flagging into five linear 100m sections. Other
100m sections further along a trail were randomly sampled to see if there was
any “trailhead effect.”

Seven different people collected field data and administered the question-
naires. Regular meetings were held to make sure that there was consistency
among the different researchers. Focal animal sampling (Altmann 1974), in
which individual dogs were followed during their travels within each of the
100-meter sections, was used. All of the dog’s activities and its location
were recorded on prepared score sheets or read into a voice-activated tape
recorder. A continuous time-base was maintained using stop watches. For
each 100-meter section, we recorded the frequencies and rates with which
dogs were “off trail” and “on trail,” the distances from the trail that dogs
travelled, and whether or not leaving the trail was owner-induced (e.g. by
throwing a Frisbee or a stick). We recorded all events of flushing and
chasing, including and independent of the focal animal. We recorded
observed instances when a dog did not appear to flush or to chase wildlife
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(recognizing that unobservable physiological changes can be caused by the
presence of dogs; for discussion, see Gabrielson and Smith 1995). The
mammalian species with which we were concerned included mule deer
(Odocoileus hemionus), yellow-bellied marmots (Marmota flaviventris),
black-tailed prairie dogs (Cynomys ludovicianus), rock squirrels (Sper-
mophilus variegatus), jackrabbits (Lepus spp.), cottontails (Sylvilagus spp.),
coyotes (Canis latrans), and red foxes (Vulpes vulpes). Avian species included
black-billed magpies (Pica pica), robins (Turdus migratorius), dark-eyed
juncos (Junco hyemalis), mallard ducks (Anas platyrhynchos), steller’s jays
(Cyanocitta stelleri), and mountain (Parus gambeli) and black-capped
chickadees (Parus atricapillus).

Data were analyzed using proportions tests (Bruning and Kintz 1977,
p. 222ff) which generate the z statistic. We used p<0.05 (two-tailed test;
z.,>1.96) to indicate significant differences between two percentages. The
phrase “no significant difference” or similar terms mean that z”1.96 and
p>0.05. Critical values of z for other levels of statistical significance are 2.58
(p<0.010) and 3.30 (p<0.001).

RESULTS

Behavioral Disturbances

Approximately 800 different dogs were observed for about a total of 150
hours. The behavior of dogs at different locations and at the same locale did
not vary significantly (detailed analyses for the different locations are
presented in Bekoff 1996b). Off-leash dogs generally travelled less than 2-5 m
off trail for fewer than 1-2 minutes (min). For example, in one study (n=100
dogs) at Mt. Sanitas, 30 (=30%) dogs remained on the trail and 45 (=45%) dogs
went off trail between 1-5m for less than 1 min. In a second study at Mt. San-
itas (n=80 dogs), 80% of dogs remained within 1-3m of the trail (15%
remained on trail and 40% went less than 1m off trail) and in a third study at
Mt. Sanitas (n=100 dogs), 93 (=93%) of dogs remained within 5m of the trail.
The general impression of observers was that when dogs went far off trail,
they were lured off by the people who were responsible for them (e.g. people
threw sticks, Frisbees, or went off trail and then called their dogs). It is also
notable that only 2 “earnest chases” of wildlife (1 deer and 1 unidentified
squirrel) were observed in which it was unambiguously concluded that it was
the dog who initiated and maintained the chase. Dogs also only rarely entered
bodies of water. Similar behavioral data were collected at Chautauqua (n=272
dogs). In addition, information on dog-dog interactions showed that 20/26
(81%) were friendly (dogs greeted, sniffed, or played with one another) or
neutral (dogs passed one another with no physical contact) and 6 (19%;
p<0.001) had aggressive (threat) components. All observers noted that dogs
off leash were friendlier than dogs on leash, although no detailed data were
collected on this aspect of behavior. We also observed 172 dog-people
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interactions of which 146 (85%) were neutral and the rest (n=26, 15%; p<0.001)
were friendly. When sufficient data could be collected, they indicated that
there were no differences in the behavior of dogs in different segments of the
trail (1st 100m, 2nd 100m, 3rd 100m).

Questionnaires

Four hundred and fifty (n=450) questionnaires were completed. More non-
dog owners (53.2%) than dog owners (46.8%) were polled. Of all respon-
dents, 96.4% were comfortable with dogs, and there were no significant
differences (p>0.05) among different locations or between dog owners and
non-dog owners. Most people (p<0.01) thought it would lessen the quality
of their own (68.3%) and their dog’s (82.2%) outdoor experience if dogs
had to be leashed. In general, people were more disturbed by large dogs;
breeds singled out as threatening (n=35 respondents) included: Rottweilers
(35.3%), Doberman Pinschers (20%), Pit Bull Terriers (17.1%), and Chows
(14.3%). Many more people reported seeing other people disturb wildlife
(92.2%), vegetation (78.0%), and bodies of water (60.5%) significantly more
often (p<0.001 for all comparisons) than dogs (49.7%, 31.4%, and 9.0%,
respectively).

While we did not detect any seasonal differences in water use by dogs, it is
possible that in the hottest months of the year (when we were not in the field;
June-August) they would disturb water more than at other times of the year.

This question “What do you think is the biggest problem facing those who
use parks and open space?” was analyzed separately for dog owners and non-
dog owners. A small, but significantly higher percentage of non-dog owners
thought that there were too many dogs (10.6%) when compared to dog own-
ers (2.9%; p<0.01), and a significantly higher proportion of non-dog owners
(28.5%) thought that there were too many piles of dog feces left on or near
trails when compared to dog-owners (19.5; p<0.05). Similar percentages
(p>0.05) of non-dog owners and dog owners reported that there were too
many people (non-dog owners: 47.3%; dog owners: 53.4%), too many unruly
dogs (15.5%; 8.0%), and too many unruly people (32.4%; 28.2%). Both groups
agreed that people, and not dogs, were the major problem. Regardless of
location, respondents indicated that there were far too many people when
compared to the number of dogs (p<0.001) and too many unruly people when
compared to the number of unruly dogs (p<0.001). Disturbance by people
included talking loudly, trampling vegetation, and littering.

Non-dog owners and dog owners were also asked what they thought about
a number of different issues centering on purported problems with off-leash
dogs. Similar proportions (p>0.05) indicated that there should be standard-
ized obedience tests for dogs (non-dog owners: 48.2%; dog owners: 42.7%),
that dogs should not be banned from Open Space (93.3; 98.2%), and that
additional areas where dogs could run free should be established (72.3%;
64.3%). A significantly higher percentage of non-dog owners (55.0%) when
compared to dog owners (37.3%) believed that there should be an annual fee
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for dogs using Open Space, that dogs should be on leashes at all times (30.5%;
19.0%), and that there should be stricter enforcement of voice and sight con-
trol (76.6%; 66.0%).

DiscussIioN

The present study was concerned with interactions among domestic dogs,
people, and the environment in Boulder, Colorado. There were few notewor-
thy differences when data were analyzed by location. While some of the results
may be specific to this area, there seems to be a more general message that
deserves serious attention from those who live in other environs. There is no
doubt that some dogs go off trail for various amounts of time and that some
dogs do occasionally disturb people, wildlife, and habitat. However, compared
to people, dogs did not seem to do much damage to vegetation or bodies of
water, and they only rarely chased wildlife. Dog-wildlife encounters are very
important to study; however, it is often very difficult to identify precisely what
factors directly cause wildlife disturbances (Gentry 1983). People were more
disruptive than were dogs, and when dogs did go far off trails they often were
lured off by people. There was no trailhead effect and dogs’ behavior differed
little when they first were let free, during their travels in intermediate seg-
ments of a trail, and when they completed their walks.

The results of the questionnaire support the behavioral data. In fact, the
results of the questionnaire show clearly that dog owners and non-dog own-
ers do not differ in their perceptions of major problems—essentially, too many
people and too many unruly people using Open Space in Boulder. Almost 97%
of people polled felt comfortable with dogs off-leash. People also reported
(and direct observations confirmed the fact) that people disrupt wildlife more
frequently than dogs, and people cause more damage to vegetation and to bod-
ies of water. Less than one-third of the respondents reported that feces were
a problem. There are many reasons why feces can cause problems (e.g. hygienic,
environmental, aesthetic; Beck 1979) and perhaps they are more of a prob-
lem in urban areas (Dumont 1996) than in open recreational areas. Boulder
is dealing with this problem by placing plastic bags and trash cans near trail-
heads and along trails. Interestingly, non-threatening barking by dogs was
not an issue for either group. Also, all observers noted that dogs off leash were
friendlier than dogs on leash, although no detailed data were collected on this
aspect of behavior (see also Thomas 1996).

The relationship between people and dogs has changed greatly in Boulder
over the past 25 years. In the early 1970s many uncastrated dogs ran free with-
out their owners. Dogs occasionally formed packs, chased deer and, on at least
one occasion, attacked a child. Since then, there appears to have been an
increased interest in having well-behaved dogs. In 1980, the Boulder Humane
Society regularly offered one obedience class, and in 1996 there are 20 con-
current classes (Nana Wills, personal communication). Dog owners have
become more responsible (having their dogs castrated and watching over them
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more conscientiously), and rarely is a dog seen without their owner or another
person in attendance.

We conclude that little needs to be done to manage dogs directly in the areas
where we conducted our studies. There are always going to be “problem” dogs
and “problem” people. In Boulder and perhaps in other areas, reports of
unruly dogs seem to attract a lot of attention, but of course, people do not
report when dogs are well-behaved. Additional enforcement may solve some
problems but there really are few problems that could not largely be solved
by continuing serious efforts to educate people about dog behavior and mat-
ters of etiquette and responsibility (see also Beck 1996 and Dumont 1996),
and by requiring people to learn more about dog behavior and control of their
companions, for people and their companions essentially are a cooperative
social unit (Sanders 1990).

The fact that dog owners and non-dog owners did not disagree on impor-
tant issues (that standardized obedience tests should be required and that
banning dogs is not a viable option) also needs to be addressed. Although
standardized obedience testing is possible and equally attractive to non-dog
owners and dog owners alike, the implementation of such a practice has not
been given serious attention. While the details still need to be worked out for
different locations, some possibilities would entail having people attend
classes, hire a professional trainer, or train their dogs themselves and then go
to their local humane society for testing. A set fee would be established to
cover the cost of testing and licensing; the fee might also include a donation
to the society.

Further concerns could be addressed by having various stipulations that
could cover different sorts of violations. The following suggestions might be
helpful for implementing obedience certification. People who were first-time
offenders who did not have a license would be given a certain amount of time
to complete the standardized test and pay a small fine. First-time offenders
who had already received their licenses would have to pay for, and repeat, the
standardized test within a certain period of time, but there would be no fine.
However the obedience certification process is implemented, there seems to
be little doubt that dogs and people would benefit.

It seems clear to us that the well-being and interests of dogs should not
summarily be compromised when dogs and people attempt to share limited
space that can be used by all parties for recreational purposes. The methods
used and the results from this case study can serve as a model for other loca-
tions in which dogs and people compete for limited spatial resources.

POSTSCRIPT

A recent study of dogs on the University of Colorado (Boulder) campus
(Dwyer and Bekoff, unpublished data) showed that leashed dogs initiated
contact with humans 5.5 times more than did unleashed dogs, and that peo-
ple initiated contact with leashed dogs 3.8 times more than with unleashed
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dogs. Generally, unleashed dogs ignored humans and chose other unleashed
dogs with whom to interact when they were not exploring their surroundings.
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APPENDIX A: QUESTIONNAIRE

Perceptions of the Impact of Dogs on Open Space

We are interested in learning more about how dogs and people use open space so that
dogs and people can maximize the pleasure that can be had by being outdoors in the
limited available space. We hope that you will take the time to answer these questions.

Date:

()

()

(©)
4)

©)

(6)
()
®)

©)

(10)

Location: Time: Sex:  Age: Children?

Do you live in Boulder? City ____
County ___ Forhowlong? ___ No___

How often do you use open space? (a) daily, (b) 5 times per week, (c) 2-4
times per week, (d) 2-4 times per month, (e) less than 1 time per month, (f)
2-4 times per year or less, (g) never

How long have you used this portion of open space?

Why do you come to open space? (a) to exercise myself, (b) to exercise my
dog, (c) to see wildlife, (d) to be alone, (e) to enjoy nature, (f) other

Please rank your top three (3) choices by writing down the appropriate letter:

In what type of activity do you usually engage? (you can choose more than 1)
(a) walk/hike, (b) jog/run, (c) bicycle, (d) equestrian, (e) exercise dog

Are you a dog owner? Yes: ___ No:

Are you comfortable with dogs? Yes: __ No: ____
Do you have a dog with you now?

Yes: _ No:__

On leash: _ Off Leash: __

Under excellent voice control: __

Under control most of the time: ___

Not well-controlled: ___

Do you think dogs should be (a) on leash always, (b) off leash always if dog not
a threat to people, (c) off leash in certain areas and at certain times, (d) other?

Would it lessen the quality of your open space experience if your dog had to
be on a leash? Yes: ___ No:
How:




(11

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

2n
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Would it lessen the quality of your dog’s experience if your dog had to be on
aleash? Yes: _ No:____
How:

Have you ever been attacked by a dog on open space? (a) two or more times,
(b) once, (c) never. What were extent of injuries?

Have you ever felt uneasy when passing someone else’s dog? (a) two or more
times, (b) once, (c) never.

In what ways did you feel uneasy? (a) disturbs me, (b) disturbs children,
(c) disturbs my dog, (d) disturbs wildlife, (e) too many dogs, (f) dog out of
control

Do certain types of dogs bother you more than others? Yes: ___ No: ___
If YES, why: Please provide more details next to your choices

(a) breed
(b) size
(c) color
(d) behavior
(e) sex
(f) the behavior of the person with the dog?

Have you ever felt uneasy in the presence of other people on open space?
(a) two or more times, (b) once, (c) never.

Have you seen other people bothered by dogs? (a) two or more times,
(b) once, (c) never.

Have you seen wildlife disturbed by dogs? Yes: ___ No:
If YES, (a) often, (b) occasionally, (c) never.

Have you seen wildlife disturbed by people? Yes: ___ No: ___
If YES, (a) often, (b) occasionally, (c) never.

Have you seen vegetation disturbed by dogs in a harmful way?
Yes: _ No:___
If YES, (a) often, (b) occasionally, (¢) never

Have you seen vegetation disturbed by people in a harmful way?
Yes: _ No:___
If YES, (a) often, (b) occasionally, (c) never
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(22)

(23)

24)

(25
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Have you seen streams or other bodies of water disturbed by dogs in a harm-
ful way? Yes: ___ No: ___
If YES, (a) often, (b) occasionally, (c) never

Have you seen streams or other bodies of water disturbed by humans in a
harmful way?

Yes: _ No:___

If YES, (a) often, (b) occasionally, (c) never

What do you think is the biggest problem facing those who use open space?
Too many dogs: ____

Too many unruly dogs: ____

Too many people: ____

Too many unruly people: ____

Too much dog poop: ___

Other:

Comments:

If findings suggest that dogs are problematic, do you agree with:

(a) requiring standardized obedience testing for dogs off leash:

Yes: _ No:_

(b) requiring annual fee and tags for dogs using open space: Yes: ___ No:
(c) requiring all dogs to be on a leash at all times: Yes: ___ No: ___

(d) requiring stricter enforcement for voice and sight control:

Yes: _ No:___

(e) banning all dogs: Yes: ___ No: ___

(f) providing areas for dogs on leash and other areas for dogs off leash?
Yes: ___ No:
(g) other ___
General Comments




MARC BEKOFF AND ROBERT W. ICKES

15 Behavioral Interactions and Conflict
Among Domestic Dogs, Black-Tailed
Prairie Dogs, and People in Boulder,
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INTRODUCTION

World-wide there is growing interest in how human and non-human animals
(hereafter animals) can best share what is becoming a limited resource, namely
space that can be used by all parties for a variety of activities (see Knight and
Gutzwiller 1995 for review). In Boulder, Colorado (USA) and other locales,
among the numerous issues regarding land use is the concern that free-run-
ning domestic dogs (Canis familiaris) cause disturbance to wildlife and habi-
tat. Yet, there are few detailed studies on relationships between dogs and
wildlife (Miller 1994, Knight and Gutzwiller 1995, Bekoff and Meaney 1997,
and references therein). In Boulder, dogs and prairie dogs share areas that are
used for recreational purposes by people and their companion dogs. Conflict
abounds because some people argue that dogs should be allowed to run free
regardless of their impact on prairie dogs, whereas others maintain that prairie
dogs should be protected and that dogs should be restrained or be taken
elsewhere if they are to run free. There are no formal studies of which we are
aware that focus on the nature of interactions between dogs and black-tailed
prairie dogs (Cynomys ludovicianus), specifically avoidance shown by prairie
dogs in response to intrusions and harassment by dogs. Two previous studies
showed that prairie dogs in rural and undisturbed areas were more sensitive
to human and other disturbances than were prairie dogs in urban areas
(Adams, Lengas, and Bekoff 1987, Farrar et al. 1998).

Issues concerning the impact of dogs on habitat and wildlife, including
prairie dogs, require more detailed attention. Dogs and prairie dogs interact
frequently in various contexts, and there is a lot of interest in the management
of prairie dog colonies in and around Boulder and also nationally because of
the potential harm that dogs might bring to prairie dogs. Indeed, there is a
lot of popular interest in prairie dogs (e.g. Dold 1998, Long 1998; Reading,
Miller and Kellert 1999), and there is a serious move to have black-tailed
prairie dogs listed as “threatened” under the Endangered Species Act because
only about 1% of their original number occupy about 1% of their historic

Originally published in 1999 in Bekoff, M., and Ickes, R. W. 1999. Behavioral Interactions and Con-
flict Among Domestic Dogs, Black-Tailed Prairie Dogs, and People in Boulder, Colorado. Anthrozods
12, 105-110. Reprinted with permission, International Society for Anthrozoology (ISAZ).
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range. Prairie dogs are also vital for the survival of numerous (perhaps as
many as 200) species associated with prairie dog towns, including endangered
black-footed ferrets (Mustela nigripes; Miller, Reading, and Forrest 1996),
and some believe they are a keystone species (Davitt et al. 1996; but see Stapp
1998). If listed, prairie dogs would be protected from being harmed by poi-
sons, recreational hunters, bulldozer scoops, or unrelenting human sprawl.

In this study we focused on interactions between free-running domestic
dogs, black-tailed prairie dogs, and people at Dry Creek, an area designated
by the city of Boulder as a Habitat Conservation Area in which attempts are
made to maintain natural faunal and floral biodiversity and natural shifts in
animal use and vegetation dominance. Observations were also made at a
control area where there was little human and no dog use. Our general hypoth-
esis was that prairie dogs who are less disturbed by humans will be more wary
than prairie dogs who are greatly intruded on by humans. This hypothesis
stemmed from earlier work in which it was shown that prairie dogs in rural
and undisturbed areas were more sensitive to human and other disturbances
than were prairie dogs in urban areas (Adams et al. 1987, Farrar et al. 1998).
We also predicted that prairie dogs who are heavily disturbed, when com-
pared to prairie dogs who are less disturbed, would show greater disruption
of normal activity patterns than less disturbed prairie dogs. Thus, disturbed
prairie dogs might be more stressed than undisturbed individuals, and they
might rest, forage, or socially interact less than undisturbed animals.

METHODS

Data were collected by direct observation of dogs, prairie dogs, and people
during September, October, and November 1998, at Dry Creek, a recreational
area in East Boulder. The prairie dog colony extends over approximately 14
acres. Trail corridors fragment prairie dog habitat. Observations were con-
ducted by 12 researchers for approximately 250 hours, and about 150 differ-
ent dogs were observed: Observations were conducted throughout daylight
hours as the use of Dry Creek varies throughout the day. Data were either
recorded by hand or read into an audio cassette and later transcribed. Time
was measured on hand-held stopwatches and distances were determined using
measuring tapes or estimated using natural landmarks between which dis-
tances were known. Different areas at Dry Creek were sampled randomly to
minimize the likelihood of our seeing the same people, dogs, and prairie dogs
from day-to-day. The responses of prairie dogs to humans at Dry Creek and
at a control area (the Marshall Area) about 1 km southeast of Dry Creek
where there was little human and no dog use, were also studied to determine
if prairie dogs at Dry Creek behaved similarly to other populations of
disturbed animals (Adams et al 1987, Farrar et al. 1998).

We used focal animal sampling (Altmann 1974) on all but one occasion,
when one-zero sampling was used (see below). Observers selected a focal dog(s)
and followed him or her from the time they arrived at Dry Creek and as they



Interactions Among Dogs and People 211

roamed about. At the same time, a focal prairie dog(s) was selected in the vicin-
ity of the dog and its behavior was recorded before, during, and after an
encounter with the dog(s). We attempted to select the prairie dog(s) nearest
to the dog(s) as the focal animal(s). The focal dog was observed to see if he
or she ignored or approached prairie dogs or prairie dog burrows, and the
response of focal prairie dogs to this sort of disturbance was also noted. We
also recorded whether the dog walked near or toward a burrow, stalked a
prairie dog, ran toward a burrow before or after a prairie dog retreated, chased
a prairie dog, or tried to extract a concealed animal. The behavior of people
(with and without companion dogs) was also observed to see if they tried to
stop dogs from harassing prairie dogs.

Frequency data were pooled for all observation periods and analyzed using
proportions tests (Bruning and Kintz 1977, p. 222ff) which generate the z sta-
tistic. We used p<0.05 (two-tailed test; z_. >1.96) to indicate significant differ-
ences between two proportions.

crit’

Prairie Dog—Human Interactions

Behavioral Responses to Disturbance In this part of our study we used meas-
ures that have been used in the past concerning the responses of prairie dogs
to the approach of humans (Adams et al. 1987, Farrar et al. 1998). We were
only concerned with physical intrusions, not the influence of olfactory or
auditory infringements. The following behavioral measures were recorded:

(a) Bark distance—distance between focal person and focal prairie dog when
the prairie dog emits the initial warning signal and retreats to its burrow
entrance;

(b) Concealment distance—distance between focal person and the burrow
when the focal prairie dog conceals itself in the burrow;

(c) Sequence time—time the individual takes to perform the avoidance
sequence of running to the burrow, pausing at the burrow entrance, flat-
tening down inside the lip of the burrow, tail-wagging, barking, and con-
cealing itself underground;

(d) Concealment time—time from the moment that all individuals in the group
conceal themselves until one reappears above ground.

Observations for concealment time at the control area were terminated at
600 sec because no prairie dogs reappeared above ground after disturbance
within this time period.

We also recorded the time allotted to various behaviors by prairie dogs at
Dry Creek during periods when they were relatively free of intrusions by dogs
and when they were intruded on more heavily. Behavior patterns observed
included being alert or vigilant (scanning for dogs while standing on hindlegs
or lying down; no other terrestrial predators were present during observa-
tions and on only about five occasions were birds of prey observed) and
playing (details on these and other behavior patterns performed by black-
tailed prairie dogs are presented in Hoogland 1995).
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In addition to information concerning dog-prairie dog interactions, we
observed some general patterns of dog behavior, including how frequently they
left the main trail and how far they went off trail.

Prairie Dog—Human Interactions

The response of prairie dogs to humans at Dry Creek and at the control area
was studied to determine if prairie dogs at Dry Creek behaved similarly to
other populations of disturbed animals.

Human Attitudes

We also administered a questionnaire that was slightly modified (to include
questions about prairie dog-dog interactions) from the one used in a previous
study of dog-people interactions in Boulder (see Bekoff and Meaney 1997,
Appendix A; available from MB).

RESULTS

Number, Size, and Movement Patterns of Dogs

It was difficult to estimate the total number of different dogs observed dur-
ing the course of study because numerous dogs frequented Dry Creek and
because different observers did not have detailed information on visitation
patterns, especially visits by unnamed dogs or those who looked alike. For
example, there were numerous golden retrievers and medium-large dogs who
could not be reliably identified over time. However, it was reasonable to con-
clude that at least 150 different individuals were observed. We estimated that
about 70% of dogs visiting Dry Creek were “large” (> about 25 kg). About
68% of all dogs traveled more than 5 m off the main trails. On eleven occa-
sions dogs were lured off trail by humans throwing frisbees.

Dogs and Prairie Dogs

About 60% of all visiting dogs barked at prairie dogs, ran towards burrows,
chased prairie dogs, or chased and attempted to extract concealed individuals.
Some dogs were repeated nuisances, while others never disturbed prairie dogs.
A detailed analysis of the behavior of 56 dogs for whom we could collect
reliable information from the beginning to the end of an interaction showed
that eight (14.3%) barked at prairie dogs from a distance, 18 (32.1%) ran toward
a burrow(s), 18 (32.1%) chased prairie dogs, and 12 (21.4%) chased and
attempted to extract a concealed prairie dog from its burrow. No prairie dogs
were known to be caught or killed by any dog during the course of this study.

All observers independently agreed that large dogs disturbed prairie dogs
more than smaller dogs. Prairie dogs barked at and fled from large dogs sooner
(when dogs were about 11 m away) than small dogs (dogs were about 8.5 m
away). How the size of intruding dogs influences the behavior of prairie dogs
needs further analysis.
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Prairie dogs disturbed by dogs were alert more often and played less often
than undisturbed individuals. They commonly flicked their tails while scan-
ning for intruders. Using one-zero sampling, we found that in 24 observation
sessions, alertness was observed in 63% of the sessions and play was observed
in 38% of the sessions during high intrusion by dogs (> 60% of dogs disturbed
prairie dogs). When intrusion was low (<15% of dogs disturbed prairie dogs),
alertness was observed in 33% of the observation sessions and play was
observed in 50% of them. The proportion of periods during which alertness
and play were observed were significantly different when compared between
periods of high and low intrusion (proportions test, p<0.05).

Prairie Dogs and People

Prairie dogs at Dry Creek were less wary of humans than prairie dogs at the
control area where there was little human and no dog traffic. It was difficult
to gather data on complete sequences (from barking to concealment) of
prairie dog responses to human intrusion, but for the 16 sequences for which
we did, we found that prairie dogs showed statistically significant differences
in behavior between Dry Creek and the control site (MANOVA, Wilks’
Lambda=0.189, Exact F5 ,,=8.56, p=0.002). Prairie dogs at Dry Creek
barked at a significantly shorter distance than animals at the control site
[means=74+17m(sd)] and 12+12m, respectively; F114=41.9, p<0.0001),
concealed themselves at a significantly shorter distance (16£9m, 60+20m,
respectively; F; 1, =21.47, p=0.0004), and showed significantly shorter
concealment times (334£237 sec, 600£0 sec, respectively; £, ,=15.15,
p=0.0016). There was no difference in total sequence time for prairie dogs at
Dry Creek and at the control site (83+£60 sec, 117£76 sec, respectively;
F;14=0.814, p=0.382).

A separate analysis of these four measures from a larger data set (n=60) in
which we could not record entire sequences showed the same results.

People tried to stop dogs from harassing prairie dogs only 25% of the time.
Usually (about 90% of the time) people called their dogs but did not go after
them. Once off trail most dogs chased prairie dogs.

Human Attitudes Towards Prairie Dogs, Dogs, and People

Our surveys (n=43 of which 41 people were dog owners) showed that people
at Dry Creek believed that there were too many unruly people (29.4%) rather
than too many unruly dogs (8.8%). The only two non-dog owners surveyed
agreed. More than half (51.2%) reported they had seen prairie dogs disturbed
by dogs, but only occasionally rather than regularly (88.9% of the people
reporting seeing disturbance). Seventeen percent reported they had seen peo-
ple occasionally disturb prairie dogs. Sixteen percent reported that their dog
did occasionally disturb prairie dogs, and 50% of these people reported that
they tried to stop their own dog from disturbing prairie dogs, whereas
26.8% said they tried to stop others’ dogs from disturbing prairie dogs. Twenty-
one percent said they tried to stop people from disturbing prairie dogs. The
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biggest problems that people identified at Dry Creek included too many peo-
ple (11.8%), too many unruly dogs (8.8%), too many unruly people (29.4%),
and too much dog poop (20.6%). No respondents reported that there were too
many dogs. All respondents reported that dogs should not be banned from
Dry Creek and 58.3% (all dog owners) said that prairie dogs should not be
protected even if dogs were a problem. All respondents said that it would
lessen their own and their dog’s experience of the outdoors if their dog had
to be leashed (see also Bekoff and Meaney 1997).

DiscussioN

Dogs and Prairie Dogs

There is a lot of interest in prairie dogs and how they are influenced by the
presence of, and intrusions by, human and non-human animals. People around
Boulder and elsewhere are divided on central issues concerning the impact on
wildlife of humans and their companion animals. Our main objective was to
develop a basic scientific understanding of the nature of dog-prairie dog inter-
actions, an issue that has high visibility in Boulder because some people want
dogs to run free even if they disturb prairie dogs, whereas others want prairie
dogs to be protected and dogs to be restrained or taken elsewhere for recre-
ation. It would be unfortunate for all involved if these issues became con-
tentious and could not be discussed openly using available data. Trying to
manage dog or prairie dog populations before relevant data are collected
would be premature and likely not solve the issues at hand.

Dogs at Dry Creek went off trail more often and further than dogs at other
locations in Boulder (for comparative data see Bekoff and Meaney 1997),
probably because of the presence of prairie dogs at Dry Creek and not at other
locations.

Disturbed prairie dogs were less wary and more habituated to the presence
of humans than undisturbed animals, a finding that is consistent with what
has been reported for other locations (Adams et al. 1987, Farrar et al. 1998).
Prairie dogs disturbed by dogs were more vigilant and played less than undis-
turbed individuals. This may indicate a higher level of stress among disturbed
individuals. While prairie dogs will try to challenge small predators such as
snakes (Halpin, 1983), they do not directly confront dogs. Similar to prairie
dogs hunted by humans (Vosburgh and Irby 1998), prairie dogs spent more
time alert, nervously scanning for intruders.

Despite the fact that prairie dogs are disturbed by dogs, neither we nor
anyone else seems to know if dogs have any negative effects on the health,
mortality, or reproductive success of these rodents. Little also is known about
the effects of non-lethal intrusions by humans on the health, mortality, or
reproductive success of prairie dogs. If dogs (or humans) have negative effects,
this and other similar colonies may be in danger. Prairie dogs also have keen
senses of smell but we do not know what effects dog odors and waste prod-
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ucts have on them. However, prairie dogs are sensitive to the odors of such
natural predators as black-footed ferrets (Andelt and Beck 1998). It also is
not clear if plague can be introduced from one colony to another by dogs trav-
eling from one prairie dog colony to another. Currently, it is not known if City
of Boulder officials will pursue these important lines of research.

Dogs clearly influence the behavior of prairie dogs at Dry Creek. Prairie
dogs are favored prey of many wild predators, but none were known to be
killed by dogs. While it is known that human traffic can lead to a decrease in
the presence of some predatory birds (Berry, Bock, and Haire 1998, and ref-
erences therein), it is not known if dog traffic deters natural predators.

Prairie Dogs and People

People tried to stop dogs from harassing prairie dogs only 25% of the time.
Our survey showed that fifty-eight percent of people surveyed at Dry Creek
(all dog owners) did not believe that prairie dogs should be protected even if
dogs are a problem. The only two non-dog owners polled agreed. Certainly,
dog owners and people could play more active roles in preventing dogs from
harassing prairie dogs. Increased human responsibility would probably go a
long way towards reducing existing conflict among people wanting to protect
prairie dogs and those who do not.

In the present study and our previous research, we found that people, dog
owners and non-dog owners alike, agreed that the biggest problem at recre-
ational sites in Boulder was too many unruly people (those who do not con-
trol their dogs or lure their dogs off trail, and those who leave the trails them-
selves), not too many unruly dogs.

Developing Proactive Strategies

There is still much to learn about the complex interactions among humans
and non-humans so that all can benefit from the good fortune of having
nearby recreational and wildlife areas. This information is essential for the
development of proactive strategies. Can all participants be accommodated?
Can a restricted area be both recreational and preservational? Should wild
animals be given more consideration and protection than domesticated
animals? Can animals and land be protected from interminable destruction
and development? Even experts disagree about facts and possible solutions.
There are no quick answers to these extremely difficult questions.

The data collected in the present study should be important for educating
the public that there are indeed areas of conflict that demand careful and
informed resolution, which will in turn facilitate dialogue between parties.
Our data have been circulated among Boulder city officials and people using
Dry Creek for recreation. Currently (June 1999), there is a plan to fence off
the prairie dogs at Dry Creek to protect them from dogs. While this plan was
developed before our data were available, this seems a reasonable temporary
management plan until more information is available concerning the effects
of dogs on the health and reproductive behavior of prairie dogs.
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In the future, our data should be useful for maximizing the well-being of
prairie dogs (and other wildlife), dogs, and humans in Boulder and elsewhere
by identifying specific areas of potential conflict [such as the friction between
people who want to protect prairie dogs (and other wildlife) and those who
want dogs to run free regardless of their impact on prairie dogs]. Our data
should also be useful for developing proactive strategies of management that
are grounded by empirical data.
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V.

ETHICS, COMPASSION,
CONSERVATION, AND
ACTIVISM:
REDECORATING NATURE

Di1SCUSSIONS ABOUT ETHICS and animals make many people squirm.
Surely, they exclaim, there are more important and less difficult things to talk
about. More important, no; less difficult, certainly. While ignorance may be
bliss, ignoring questions about our ethical responsibilities to animals compro-
mises not only their lives and our integrity, but also the quality of scientific
research. And questions about ethics and animals will not go away, even if
we try to ignore them. More and more students and practicing scientists rec-
ognize that asking questions about ethics is in the best interests of good sci-
ence, and increasing numbers of nonresearchers are also keenly interested in
animal well-being. Science and scientists are under growing scrutiny by a con-
cerned public that questions how funds are used to support various scientific
products and that wants scientists to be less arrogant and more accountable
to those who support them. Everyone is much affected by the results gener-
ated by the enterprise of science, and discussions of ethics can no longer be
pushed aside just because they are slippery and philosophical.

The first essay in Part V, “The Importance of Ethics in Conservation Biol-
ogy,” stresses this theme, which echoes throughout this volume. I also ask some
general and difficult questions, such as What should we do in our interactions
with other animals? to frame the essays that follow. I lay out some principles
that I believe should be used to guide the ways in which we interact with ani-
mals. These include: do no intentional harm; respect all life; treat all individ-
uals with compassion; and step lightly into the lives of other beings, bodies
of water, and landscapes. We humans use animals in innumerable ways for
our own anthropocentric ends, and the negative effects—often uninten-
tional—that our intrusions have on the behavior of animals is wide-ranging.
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Such intrusions also can have negative effects on our own well-being and
psyches, a point that is made by ecopsychologists such as David Abram and
Laura Sewall. Their and my point is that when nature loses, we all lose.

WHERE I AM CoMING FrROM AND HEADING TOWARD

I have always been very interested in the ethics of animal use (I left a Ph.D.
program because I did not want to dissect animals or do live animal
experimentation). My work with Dale Jamieson has helped me appreciate the
importance of interdisciplinary collaboration and the subtlety of many of
the arguments put forth by those interested in animal protection and environ-
mental ethics. Our paper “Ethics and the Study of Carnivores,” the last essay
in Part V, argues that humans are an integral and intimate part of nature; no
one is exempt from the deleterious effects of our self-centered intrusions.
When we destroy nature, we destroy ourselves. Science is neither value free nor
perfect, and it is human imperfection that drives us to continue to learn about
the world in which we live. Time is not on our side, and we must be proactive
and restrain our tendency to cause wanton destruction here, there, and
everywhere with little concern for our animal kin. Although these are not the
best of times for animals, Dale’s and my essay is a hopeful piece that has
motivated many people to do something to make the world a better and more
compassionate place.

RESISTING SPECIESISM: THE WORDS LOWER AND
HicHER HAVE TO GO

Conservation efforts often center on human interests, as if the animals involved
aren’t as important or as valuable as people. The psychologist Richard Ryder
coined and defined the term speciesism as “discrimination against or exploita-
tion of certain animal species by human beings, based on an assumption of
man’s superiority.” Speciesists make decisions about how humans are permit-
ted to use animals based on the animals’ group membership rather than on
an individual’s unique characteristics. Speciesism often leads to applying terms
such as higher and lower to different species, a practice that usually has nega-
tive consequences for supposedly lower animals. Speciesism usually is cashed
out as anthropocentrism or humanism—humans are above and separate from
other animals. Furthermore, speciesist language and dogma frequently results
in the creation of us (human) versus them (other animals), a dualism that
does not reflect what we know about the cognitive or emotional lives of other
animals. This dualism also ignores a plethora of data that support Darwin’s
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arguments for evolutionary continuity, a topic discussed in a number of essays
in this volume. In a nutshell, speciesism is bad biology.

ETHICS AND THE STUDY OF CARNIVORES: WHY
STUDY ANIMALS?

In “Ethics and the Study of Carnivores,” Dale Jamieson and I argue that the
human relationship to nature is a deeply ambiguous one and that humans are
both a part of nature and distinct from it. While we concentrate on the ethical
questions that arise in the study of carnivores, it is clear that these questions also
apply when we become curious about other animals and intrude into their lives.
People weigh in on questions of ethics in a wide variety of ways, and informed
discussion and debate are needed to flesh out the details. Dale and I argue that
there is an ongoing need to develop, improve, and implement strict guidelines
for research that involves the use of animals, and that professional societies
have to do a better job in the ethical arena. We also argue that science must
reflect and effect social change, and that all scientists must be directly engaged
with society at large and strive to integrate science into the human experience.

THE VOICE OF SCIENCE

A topic related to ethics that I do not consider in any of these essays concerns
the voice of science—how much of science is still written in the third person
rather than in the first person. In a recent discussion with the noted and
controversial researcher Rupert Sheldrake, it became clear that the use of the
third person—*"“the researcher did this”—or “the subjects were observed by
the researcher”—makes it easy for researchers to distance themselves from the
animals they study and can remove them from the process of science. Third-
person language also reinforces the erroneous notion that science is value free.
We are part of the process, and ethics are part of the process. We do indeed
speak for voiceless animals, and the way in which we speak for them might
open up our hearts to who they are. In this way, we might also open up sci-
ence, especially the study of animal behavior and research about the nature
of human-animal interactions.

THE IMPORTANCE OF COMPASSIONATE AND PROACTIVE
ACTIVISM: SILENCE AND INDIFFERENCE ARE COSTLY

I believe that it is essential to leave the ivory tower to make one’s views more
public. I have done this in a number of different venues, despite attempts to
humiliate me or discredit my work. Ethical questions very often require
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activism. I believe academics should speak their hearts and minds when they
are so moved. Some years ago, I organized a number of peaceful protests
(including a candlelight vigil) and became active in a campaign to stop the
reintroduction of Canadian lynx to southwestern Colorado because four of
the first five translocated cats needlessly died of starvation, a horrifying,
painful death. I became the center of a smear campaign, and the head of the
project tried to convince the University of Colorado to censure me. (I had
previously written an essay titled “Jinxed Lynx” that was critical of this proj-
ect.) Fortunately, no one was distracted by the false claims or attempts to
silence the protests, and the university unequivocally supported my right to
speak out. Public outcry (due to peaceful activism) about the reintroduction
project resulted in a change in the way in which lynx were reintroduced, and
the number of starvation deaths decreased radically.

Activism certainly takes time away from other activities that consume us
daily. But speaking one’s voice—taking an active role to stick up for one’s
values and beliefs—is essential for creating dialogue and for making informed
decisions. There are many forms of activism—activism is not synonymous
with radical. Nor does activism necessitate violence or the destruction of
property. Boycotts and silent candlelight vigils are forms of activism.

Activism also takes patience. Protest gently but forcefully. Changes that
come about as the result of heavy-handedness usually are short-lived and make
little difference. Often it takes many efforts to build the momentum needed to
produce the deep changes in attitude and heart that truly make a difference. It
is important to listen to all views and master opponents’ arguments. Only by
knowing your opponents’ tactics and arguments can you mount a serious
offense. I often ask students to write essays arguing for a position to which they
are opposed. Many gripe at first, but just about all of them come to realize that
to make change, they need to talk to their opponents and listen carefully to their
arguments. Preaching to the converted is not usually a great use of time. You
get applause but rarely recruit new voices for the cause at hand.

Creative, proactive, compassionate solutions drenched in deep humility,
caring, respect, and love need to be developed to deal with the broad range
of problems with which we are currently confronted. Activism often under-
lies their formulation and implementation.

THE POWER OF ONE: EVERY INDIVIDUAL COUNTS

In my work with Jane Goodall, we stress that every individual counts and every
individual makes a difference. Jane often uses the phrase “the power of one”
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to make this point. As Margaret Mead noted: “Never doubt that a small
group of thoughtful, committed citizens can change the world. Indeed, it’s the
only thing that ever has.” Martin Luther King, Jr. once said: “A time comes
when silence is betrayal.” He was right. Silence and indifference can be costly—
deadly—for our animal friends and for Earth. Even if you have only one
minute or ten seconds a day, you can make a difference. Talk to friends and
families while taking a break, while taking a walk, while just hanging out. The
small fraction that we each offer can contribute to larger solutions. Even a tiny
ripple—a little agitation—can spread wide and rapidly. Even if you have time
to help only one individual, you can make a difference. It is thought that
North Atlantic right whales might survive if only one or a few females are
spared each year—one whale matters.

And be resourceful. In this hi-tech world, there are innumerable sources
available almost instantaneously. As Jane Goodall and I were writing The Ten
Trusts, she told me about an introduced plant that was overtaking Buffalo,
New York, but she could not remember its name. I called a bed-and-break-
fast establishment in Buffalo, figuring that someone in the tourism business
might know about some of the local ecological problems, and they did! I
learned that it was the purple loosestrife and that many people are indeed con-
cerned about this nasty invasive plant that is taking over native plants in
many regions.

REDECORATING NATURE: SCIENCE, NATURE, HEART,
AND,...YES, LOVE

My general take on matters of science, nature, heart, and love is as follows.
Today’s children will live and work in a world in which (as I noted earlier) sci-
ence increasingly will not be seen as a self-justifying activity but as another
human institution whose claims on the public treasury must be defended. It
is more important than ever for students to understand that to question sci-
ence is not to be antiscience or anti-intellectual. Questioning science will make
for better, more responsible science and help insure that in the future we will
not repeat the mistakes of the past, that we will move toward a world in which
humans and other animals share peaceably the finite resources of the planet.

My vision is to create a worldwide community in which humans perceive
themselves as part of nature, not apart from it, in which humans who are over-
whelmed and whose spirits and souls have been robbed and squelched by liv-
ing in and amongst steel, concrete, asphalt, noise, and a multitude of inva-
sions of their private space reconnect with raw nature—with the wind in their
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faces, the scent of wild flowers, and the sounds, sights, odors, and touch of
other animals and inanimate environs. A world in which sensing is feeling.
Nature is our unconditional friend, and reconnecting with nature can help
overcome alienation and loneliness. The power of love must not be underes-
timated as we forge ahead to reconnect with nature.

EXPANDING HEADS AND HEARTS

The numerous issues I have considered are clearly huge. Discussions of com-
passion, ethics, and conservation, along with musings about the nature of
science and scientism, social responsibility, reductionism, holism, who we are
in the grand scheme of things, and the slippery notion of love cannot be eas-
ily simplified or cleanly packaged. I want to continue on this lifelong journey.
In my concluding essay following this section I freely wander here, there, and
everywhere—trespassing into disciplines other than my own. I feel comfort-
able being among the first penguins to jump into challenging waters, hanging
it all out there, as they say—because it expands my head and my heart and
forces me to confront difficult, complicated, frustrating, and very important
issues. Much of my thinking has been motivated by the views of His Holiness
the Dalai Lama about the importance of compassion and love.



16  The Importance of Ethics in
Conservation Biology

Let’s Be Ethicists not Ostriches

AM I PREACHING TO THE CHOIR?

There can be no question that ethics is an essential component in animal
conservation biology. For that matter, ethics is very important in all conser-
vation projects, including those that deal with botanical, aquatic, atmospheric,
and inanimate environs. As I write this short piece I find myself asking isn’t
this so obvious that you’re merely preaching to the choir? Well, yes and no.
Some people seem (perhaps unintentionally) to ignore ethical issues and hope
they will disappear if they play “ostrich.” The origin of this essay stems from
a recent issue of this journal (July/August 2001) that dealt with carnivore
conservation. I wrote the editor to mention my surprise that there was no
essay devoted to ethical issues among the excellent contributions on this very
important topic.

Here, I am concerned solely with projects that center on animals, beings
who also are stakeholders in conservation efforts. The multi-dimensional,
multi-level, and interdisciplinary problems with which most conservation proj-
ects are faced are very difficult, serious, and contentious, and often demand
immediate attention and quick solutions. In our haste and in the frenzy of try-
ing to put out fires before they spread (rarely before they start), and some
would correctly claim that the fires spread metastatically as do many cancers,
we often overlook the basic ethical principles by which most of us operate
daily. These ideals include principles such as:

do no intentional harm.

respect all life.

treat all individuals with compassion, and

step lightly into the lives of other beings, bodies of water, air, and landscapes.

Surely, these principles are politically correct, but they are also ethically and
ecologically correct. They demand deep reflection and should be the founda-
tion from which all conservation projects begin. They also raise very difficult
issues that easily cause people to get angry and insult one another, and
mandate that we ultimately develop guidelines for adjudicating competing
and conflicting agendas, even if all parties really do have the best interests of
animals in mind. There clearly is no universal agreement on just what are the
“best interests.”

Reprinted from Bekoff, M. 2002. The Importance of Ethics in Conservation Biology: Let’s Be Ethi-
cists Not Ostriches. Endangered Species Update 19 (2), 23-26, with permission from the editor.
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Very few people cause intentional harm in their efforts to restore or recre-
ate ecosystems and to maintain or to increase biodiversity. The other three
ideals are easily overridden either because they get lost in the shuffle or because
they are too difficult to adhere to with any degree of consistency. Indeed, in
some cases while it clearly is not one’s intention to cause harm to other ani-
mal beings, the very design of some studies, or perhaps the very reality of some
conservation efforts, means that inevitably some animals will die or suffer. So,
for example, is it permissible to begin a reintroduction project when it is
estimated and accepted that 50% of the translocated animals will die? This
was the acceptable standard for attempts to reintroduce Canadian lynx into
southwestern Colorado (Kloor 1999; Scott et al. 1999; Bekoff 2001). Is it
permissible to subject naive prey to introduced novel predators? Is it accept-
able to do a project in which a non-prey species (e.g., coyotes in Yellowstone)
will be killed by the reintroduction of a competitor (e.g., gray wolves)?

What happens in both locations when individuals are moved from one place
to another? To my knowledge, there have been no follow-up studies in areas
from which individuals have been removed to determine the effects on the
remaining animals—the integrity of their social system—and on the integrity
of the ecological community that remains. Are we violating one ecosystem to
restore or recreate another? Is there any net gain?

While we recognize the fragility of the complex webs in most ecosystems,
in many instances we do not try to understand just how delicate they are. The
assumption is that we are doing no harm in the areas from which animals are
removed but we really do not know this. I fully realize that these are difficult
questions with many implications about what we value. But, the questions
will not disappear if we ignore them. Surely, we can do better in providing
solid answers.

WHAT OUGHT WE Do0?

So, what are we to do? While people may disagree about which ethical prin-
ciples should guide conservation efforts, it seems that no one would disagree
that ethics must be factored into all conservation projects. This might mean
that a project would go more slowly than some prefer, or that it might be
delayed, or not done at all—at least not until more ethical methods are devel-
oped. This might be frustrating, but perhaps having patience, especially when
the “problem” at hand does not demand an immediate solution. will make for
better and more effective solutions in the long term. By showing wisdom and
restraint, we learn more about nature’s complexities. We also need to ask if a
quick-fix is the best way to proceed, especially when we lack a solid compre-
hension of details that could make or break a project. Prematurely implement-
ing a multidimensional, interdisciplinary project can simply be disastrous.
In a recent series of essays (Bekoff 2000a, 2000b, 2001), I outlined some
of the questions with which conservation (and other) biologists must be
concerned. These included, for example, do animals have rights and if so,



The Importance of Ethics in Conservation Biology 227

what responsibilities does this entail? How should humans treat other ani-
mals? What ought we do? Can we do whatever we please to other animals?
Should we interfere in animals’ lives when we have spoiled their habitats or
when they are sick provide food when there is not enough food to go around,
or translocate them? Should our interests trump theirs? Should we be con-
cerned with individuals, populations, species, or ecosystems? Should we let
animals be and not intentionally interfere in their lives except on very rare
occasions?

As big-brained, omnipresent, powerful, and supposedly omniscient mam-
mals, we are mandated to give these questions the consideration that they
demand. This requires us to develop a detailed understanding and apprecia-
tion of the behavioral and social ecology of the animals with whom we are
concerned (e.g., Miller et al. 1996; Clemmons and Bucholz 1997; Caro 1998;
Sutherland 1998: Berger 1999: Gosling and Sutherland 2000: Berger et al.
2001). Our understanding should also include their cognitive capacities (Berger
1998: Berger et al. 2001), emotional lives, and also their ecosystems. These
efforts will lead to more relevant, appropriate approaches and solutions. To
do less is to shirk our responsibilities to ourselves, other animals, and to Earth
as a whole. We all love being out there in the field. Thus, doing arduous,
tedious field work should be an activity to which we look forward.

There are no right or wrong answers to many questions about how humans
should treat animals. However, there are better and worse answers. Perhaps
in some cases what we think is the right action is not, when the big picture is
carefully analyzed. A major goal of mine is to stimulate discussion about
pertinent issues among all parties so that competing agendas are given due
consideration. Those who hold opposing views need to cooperate and engage
in open discussion with well-reasoned dissent (Ehrlich 1997). Positions should
be criticized, not the people who hold them. Personal attacks are infantile and
preclude compromise. The basic question remains. what constitutes acceptable
treatment of animals?

The editors of the volume in which my 2001 essay appeared recognized the
importance of ethics. They wanted an essay that would highlight just how
complex and multidimensional these issues are. However, they faced the
dilemma of personal bias—whoever they selected to write an essay would
likely be biased. However, one person’s opinion does not render another’s
invalid. In fact, only two of the volume’s four editors shared my views. What
is important is a universal agreement that ethics is an essential element of
conservation biology, as it is in any other sphere of science.

Others have realized the importance of ethical discourse. An essay that I
co-wrote with the Philosopher, Dale Jamieson (Bekoff and Jamieson 1996),
was favorably reviewed in the journal Ecology. It was referred to as “a well-
written and impelling plea for scientists to evaluate their experimental design
and be sensitive, with respect to techniques and disturbances, to the species
they are studying ... [T]his paper should be ‘must reading’ for all biologists,
conservationists, and people interested in environmental issues” (Geidt 1997).
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I mention this not to blow my own horn but rather to call attention to the
fact that no matter what the problem at hand, ethical concerns must be an
essential part of all proposed solutions. Ethics is as important as experimen-
tal techniques and statistical analyses. All scientists are responsible for main-
taining the highest of ethical standards. When humans intervene into the lives
of other animals we must do so by stepping lightly with humility, grace,
respect, and compassion. We must accept that ethics might dictate the demise
of certain projects. Thomas Berry cautions that we must have a “benign
presence” when we go out into nature (Berry 1999). I agree.

Animals depend on our goodwill and mercy. Each person chooses to be
intrusive, abusive, or compassionate, and each is responsible for her or his
choices. Science, including conservation biology, is not value-free. Ultimately,
we are all human beings with personal views of the world that drive our
actions. Complicating the situation is the fact that values and sentiments
change with time and are sensitive to demographic, political, and socio-
economic variation, along with personal whims. And some issues are so emo-
tionally volatile that expecting rational discourse is less likely than winning
the power ball lottery.

ETHICAL ENRICHMENT: WOULD WE DO IT AGAIN?

It is in the best traditions of science to ask questions about ethics: it is not
anti-science nor should it be threatening to question our methods of study-
ing animals. Ethics can enrich our knowledge of other animals and the worlds
they live in and help us gain respect for them. Ethics also can broaden our
range of interaction with other animals without compromising their lives.
Ethical discussion can help us find alternatives to methods that do not serve
us or other animals well. If we perceive ethical deliberations as unnecessary
hurdles, then we lose rich opportunities to learn more about animals and
ourselves. The application of ethical enrichment is a two-way street. Great
discoveries come when our ethical relationship with animals is respectful and
not exploitive. While animals are unable to consent to or refuse our intru-
sions into their lives, it is useful to ask what they might say if they could do
so. We should also ask ourselves if we would do what we did again, given what
we learned.

Animal rights advocates often place priority on individuals, whereas ani-
mal welfare advocates take a utilitarian position. Welfare advocates favor
decisions where the presumed costs to animals are less than the benefits to
humans. In conservation biology, often the interests of individuals are traded
off against perceived benefits that accrue to higher levels of organization,
such as populations, species, and ecosystems (Estes 1998). Biocentrists and
anthropocentrists often clash because the issues are highly driven by social and
personal views. These issues also are fueled by how one views man’s place in
nature and by what is considered to be natural (Bekoff 2001, 2002).
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HAVING FUN, SAVING THE WORLD, AND
EDUCATING STUDENTS

In the end, all approaches and all levels of organization need to be consid-
ered in our deliberations about human interference in nature. It is our social
responsibility to do the best we can and use all “ways of knowing” (Berkes
1999; Bradshaw and Bekoff 2001). I hope that we will all convey this message
to our students, a point emphasized by the eminent ecologist, Paul Ehrlich
(Ehrlich 1997). In his wonderful and bold book, 4 World of Wounds, Ehrlich
wrote: “Many of the students who have crossed my path in the last decade or
so have wanted to do much, much more. They were drawn to ecology because
they were brought up in a ‘world of wounds,” and want to help heal it. But
the current structure of ecology tends to dissuade them ... Now we need to
incorporate the idea that it is every scientist’s obligation to communicate per-
tinent portions of her or his results to decision-makers and the general pub-
lic.” And our work should be fun. Having fun, being sentimental, and doing
solid science are not mutually exclusive activities (Bekoff 2002). Once again,
to quote Ehrlich (1997): “In my view, no area of science can be successful (or
much fun!) without a mutually supportive interaction between theory and
empiricism ... So let’s stop arguing about theory versus empiricism and wor-
rying about the end of our science. Instead, let’s cooperate more, change some
of our priorities, and have fun while we’re trying to save the world.”

MINDING ANIMALS

“The earth is, to a certain extent, our mother. She is so kind, because what-
ever we do, she tolerates it. But now, the time has come when our power to
destroy is so extreme that Mother Earth is compelled to tell us to be care-
ful. The population explosion and many other indicators make that clear,
don’t they? Nature has its own natural limitations” (His Holiness the Dalai
Lama 1999).

Achieving win-win situations for humans and animals involved in conserva-
tion efforts will be very difficult but we should never stop trying. If we fail to do
so I fear that everyone—including our children and theirs—will lose, and
much of the spark and spirit that sustain our attempts to make this a better
world will be extinguished. Fortunately, many students are now interested in
ethical issues, and there is a progressive trend toward caring more, not less,
about the fate of individual animals in conservation biology. How we sense
and feel the presence of individual animals directly influences how we inter-
act with them (Abram 1996; Sewall 1999).

There is much to gain and little to lose if we move forward with grace,
humility, respect, compassion and love. Surely, we will be more fulfilled if we
know deep in our hearts that we did the best we could and took into account
the well-being of the magnificent animals with whom we share the Earth—
the awesome beings who selflessly make our lives richer, more challenging, and
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more enjoyable than they would be in the animals’ absence. By “minding
animals” (Bekoff 2002) we mind ourselves. The power we potentially wield to
do anything we want to do to animals and to nature as a whole is inextrica-
bly tied with responsibilities to be ethical human beings. We can be no less.
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MARC BEKOFF AND DALE JAMIESON

17  Ethics and the Study of Carnivores
Doing Science While Respecting Animals

THE HUMAN RELATIONSHIP to nature is a deeply ambiguous one.
Human animals are both a part of nature and distinct from it. They are part
of nature in the sense that, like other forms of life, they were brought into exis-
tence by natural processes, and, like other forms of life, they are dependent
on their environment for survival and success. Yet humans are also reflective
animals with sophisticated cultural systems. Because of their immense power
and their ability to wield it intentionally, humans have duties and responsi-
bilities that other animals do not (Bekoff and Jamieson 1991).

One striking feature of humans is that they are curious animals, and this
curiosity has produced a wealth of knowledge about humans, nonhuman
animals (hereafter “animals”), other forms of life, and the abiotic environment.
Along with the acquisition of knowledge about nature come numerous intru-
sions into nature, even from activities such as photographing wildlife that seem
to be harmless (Duffus and Wipond 1992). As Cuthill (1991:1008) has observed,
“We have to tamper with nature to understand it.” Though it sometimes
appears that an examination of some part of nature is not harmful, often what
seemed initially to be a minor intrusion turns out to have serious consequences
for what has been affected (Caine 1992). Sometimes human intrusions even
make it difficult to gain the knowledge that we seek, or to attain well-meaning
goals (as may be the case with wild pandas: Bertram 1993; Schaller 1993).

In this chapter we focus primarily on ethical questions that arise in stud-
ies of behavior and behavioral ecology in wild carnivores under field condi-
tions (see also Cuthill 1991; Kirkwood 1992). There are many important
questions that we will not address, including those involved in the physiolog-
ical analyses of carnivore behavior under field conditions (e.g., hibernation).
Furthermore, we say little about domestic dogs and cats, even though they are
carnivores and are used in many research projects, including some in behav-
ioral ecology (for references, see Beck 1973; Daniels and Bekoff 1989a, b, c;
Bradshaw 1992; Thorne 1992; Orlans 1993, chap. 13; Clutton-Brock, this
volume). A 1988 report from the U.S. Department of Agriculture states that
140,471 dogs and 42,271 cats were used in various sorts of experimentation

Reprinted from Bekoff, M., and Jamieson, D. 1996. Ethics and the Study of Carnivores: Doing Sci-
ence While Respecting Animals. In J. L. Gittleman (ed.), Carnivore Behavior, Ecology, and Evolution,
Volume 2. Copyright © 1996 Cornell University Press, Ithaca, NY. pp. 15-45. Used by permission of
the publisher, Cornell University Press.
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in that year alone (cited in Singer 1990:37), and Kew (1991:160) reports data
indicating that about 10,000 dogs and 5,000 cats are killed annually in scien-
tific research in the United Kingdom. Domestic dogs and cats are also used
for various nonscientific purposes that involve breeding for human-desired
traits, many of which are injurious to the animals themselves (Daniels and
Bekoff 1990).

A great many problems, both methodological and ethical, are unique to
field studies of particular carnivores or other species. Many of the issues we
are concerned with, however, are not restricted to the study of wild carnivores,
and our essay should also inform discussions that center on other taxa,
perhaps even insects (Wigglesworth 1980; Eisemann et al. 1984; Fiorito 1986;
Lockwood 1987), and on various human activities that involve using captive
animals in zoos and wildlife parks (Jamieson 1985a, 1995; Peterson 1989;
Chiszar et al. 1990; Kiley-Worthington 1990; Bostock 1993) and in research
laboratories.

DIVERGENT VIEWS ON THE ROLE OF ETHICS

Although a consideration of ethical questions that centers on how humans
use animals in science could be viewed as anti-science, it is rather in the best
traditions of science. For it involves applying to science itself the scientific
spirit of skepticism, rationality, and a demand for evidence. Indeed, consid-
eration of the ethical issues meriting serious attention in field studies of car-
nivore behavior may make for better science; to this end, Roger Ewbank
(1993), editor-in-chief of the journal Animal Welfare, has recently called for
papers that specifically address these problems.

There is a strong trend for more, rather than less, concern for the ethical
issues that arise from animal use in a wide variety of contexts (Huntingford
1984; Rowan 1984, 1988; Dickinson 1988; Rolston 1988; Hettinger 1989;
Goodall 1990; Rachels 1990; Bekoff and Jamieson 1990, 1991; Cuthill 1991;
Elwood 1991; Bekoff et al. 1992; Hargrove 1992; Bekoff and Gruen 1993;
Benton 1993; Broom and Johnson 1993; Cavalieri and Singer 1993; Farns-
worth and Rosovsky 1993; Guillermo 1993; Orlans 1993; Peterson and
Goodall 1993; Preece and Chamberlain 1993; Quinn 1993; Singer 1993a;
Zimmerman et al. 1993; Wilkie 1993; Bekoff 1994a; for historical accounts,
see Carson 1972 and Ryder 1989). And the trend is seen among people with
diverse backgrounds and interests (Plous 1991; Galvin and Herzog 1992;
McAdam 1992). Those interested in animal welfare comprise a group that is
as heterogeneous as many professional societies (Bekoff et al. 1992). Scien-
tists such as Richard Dawkins (1993) have called for legal rights for chim-
panzees, gorillas, and orangutans; even Desmond Morris (1990) has become
a spokesperson for animal welfare, and presents what he calls a “Bill of Rights
for animals” (pp. 168-169). Top-level administrators in the United States such
as President Clinton’s science advisor, John Gibbons, have indicated the need
for ethical reflection on the use of animals in research. Nowadays many
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professional societies have guidelines, which are constantly updated, to which
authors must adhere if they are to publish in the journals sponsored by these
societies (American Society of Mammalogists 1987; Anonymous 1992; Stamp
Dawkins and Gosling 1992; see also Rollin 1989; Bekoff et al. 1992; and
Bekoff 1993a, for lists). Indeed, the Association for the Study of Animal
Behaviour (United Kingdom) and the Animal Behavior Society (United
States) jointly devoted a special issue of the journal Animal Behaviour to ethics
in research on animal behavior.

Despite the great interest in animal welfare, there are divergent views
concerning what is justifiable with respect to the treatment of animals in
research and in other activities. Moreover, it is clear that people have diverse
opinions about the moral acceptability of various of these activities. For exam-
ple, in a recent debate about experimentally induced infanticide in birds (Bekoff
1993a; Emlen 1993), the authors disagree about what should have been done
to prevent further harm to the chicks who were being killed by intruding
females. Not only is this question important to consider, but so is the question
concerning the value of the knowledge that accumulates from studies of this
sort. Suffice it to say, people differ in terms of the benefits that they perceive
to be coming from different types of research. Given that there is growing con-
cern about animal welfare, it is important to note that Cuthill (1991) concluded
that in his opinion there were no ethical problems with the field studies that he
reviewed. Although Elwood (1991:847) concluded from his review of studies
on rodents that “it is clear that many of the experiments conducted in the field
of infanticide and maternal aggression could have been improved from the eth-
ical point of view,” he also notes that “in recent years there has been a decreased
use of the more questionable experimental paradigms.” Nevertheless, even in
reviews of experimental field studies in which individuals are removed or added
to groups there often is no mention of ethical considerations, for either the
target animals or the nontarget animals (e.g., Sih et al.’s 1985 review of field
experiments used to study competition; see also Pimm 1991, chap. 12).

Moreover, there are still those who claim that concern for issues of animal
welfare is the privilege of “those who have independent sources of wealth, no
family obligations, and a lamented shortage of concrete worries” (Hardy
1990:11). Some even claim that “animal usage is not a moral or ethical issue”
(White 1990:43; for a reply, see Bekoff 1992). Jamieson (1985b) has called
people who do not see issues concerning the regulation and use of animals as
moral issues “moral privatists.” These people do indeed take an ethical posi-
tion, but do not acknowledge it. For the view that it is nobody else’s business
what one does with animals is itself an ethical position.

In this essay we will raise many questions but not always provide clear-cut
answers. We hope to open the door for informed, nonpolarized debate. This
approach does not, however, mean that these questions are unanswerable, or
that we are neutral about how they are answered. Indeed, many of the ques-
tions we ask are being answered every day in animal care and use committees,
and in the choices that we make about experimental design. Our general point
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of view is that we should have respect for the animals that we study, and for
the diverse habitats in which they live, and that respect for individual animals
cannot be separated from embracing a sound, thoroughgoing environmental
ethic (Ryder 1992). Many people agree with these general sentiments, but a
great deal of work remains to be done in translating them into clear, specific
directions for action.

PHILOSOPHICAL BACKGROUND

This chapter is not intended to be a primer on moral philosophy, but any
serious consideration of the ethics of carnivore research must begin with a
discussion of the philosophical background. Public attitudes about animals
are changing, in part owing to a shift in the philosophical climate. Beginning
with Peter Singer’s landmark Animal Liberation (1975, 1990), there has been
an explosion of writing and activism on behalf of animals (see Magel 1989;
Bekoff and Jamieson 1991; and Jamieson 1993a for bibliographies; and Fin-
sen and Finsen 1994 for a discussion of the animal-rights movement). Con-
cern about animals is only likely to grow in the future. Behavioral research,
because it does not seem to contribute directly to human health or welfare,
may be especially vulnerable to criticism, and if the research community does
not effectively regulate itself in ways that are consistent with prevailing pub-
lic values and attitudes, then it is likely to be increasingly regulated by gov-
ernment agencies. For these reasons it is important for carnivore researchers
to be aware of some of the major currents of thought regarding the human
and humane treatment of animals.

In recent years philosophers have devoted intense attention to questions
about the moral status of animals. Though the debate has been vigorous, few
moral philosophers today would defend our present treatment of animals in
scientific contexts. As DeGrazia (1991:49) notes, “There is no well-developed
theory explicitly addressing the moral status of animals that supports such
current practices as factory farming, animal research, and hunting.” Although
there is a great deal of disagreement about the theoretical bases for these results,
and many different views about the details of what morality requires, most con-
temporary moral philosophers would support significantly more restrictive
policies regarding our treatment of animals than those currently in place.

Arguments for animal protection grow largely out of traditional moral
theory. The basic structure of such arguments typically involves embracing
some theory or principle, and then arguing that partisans of this theory or
principle either have overlooked its applications to animals or have held beliefs
about animals that we now know to be false.

Singer, for example, is a utilitarian in the tradition of Bentham and Mill.
He believes that right actions are those that maximize utility summed over all
those who are affected by the actions. Much of what we do to animals only
appears to be justified, from a utilitarian point of view, because we ignore the
consequences of these actions on the animals themselves. Once we take the
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interests of animals seriously it becomes clear that the misery that we cause
them in factory farming and in some areas of research outweighs any bene-
fits that we may gain from exploiting them. Tom Regan (1983) argues from
the perspective of rights theory. One traditional view in moral philosophy is
that humans have rights, and therefore it is wrong to kill or torture them even
if the overall consequences of doing so would be good. Regan then goes on
to show that many of the reasons that have been given for supposing that
humans have rights also imply that many animals have rights. If we are to be
consistent rights theorists, we must therefore recognize the rights of many
animals. Thus, Regan believes that just as it is wrong to kill or torture a human
even if the benefits of doing so would be very great, so it is wrong to treat
animals in these ways even if doing so benefits humans. Animal-protection-
ist conclusions have also been reached from a neo-Aristotelian basis (Rollin
1981), from commonsense morality (Sapontzis 1987), and from concerns
about character (Midgley 1983). What this suggests is that some of the most
profound conclusions regarding our treatment of animals are relatively insen-
sitive to initial theoretical assumptions. That most major theories appear to
converge from different directions on the conclusion that we ought to alter
our behavior with respect to animals makes the case for animal protection even
more compelling in many people’s minds.

The widespread criticism within the philosophical community of our prac-
tices with respect to animals may come as a surprise to many nonphilosophers.
Efforts have been made to portray philosophers such as Singer and Regan as
fruitcakes or radicals, and to promote the idea that critics of animal-libera-
tionist philosophy such as Cohen (1986), Frey (1980, 1983), and Carruthers
(1989, 1992) represent the true philosophical consensus. Although we cannot
discuss their work in detail here, the writings of Cohen, Frey, and Carruthers
have been subjected to criticism that many find devastating (see for example
McGinn 1980; Singer 1990; E. Johnson 1991; Bekoff and Jamieson 1991;
Jamieson and Bekoff 1992; Jamieson 1993a; Pluhar 1993; Rothschild 1993).
Carruthers himself (1992:194) has changed his mind about the force of his
previous arguments.

Although there is widespread agreement within the philosophical community
that our practices with respect to animals need to be reformed, there are differ-
ences regarding the extent of the needed reforms. Regan is an “abolitionist”; he
believes that all invasive animal research is immoral. Other philosophers, such
as Singer, hold that at least in principle some animal research can be defended.
There are many subtleties and complications in this rigorous, well-reasoned
body of literature that cannot be explored here, but any serious rethinking of
the ethics of carnivore research should take these challenges seriously.

WHY STUDY ANIMALS?

Perhaps the most fundamental question regarding field research is why do it
at all. Even the least-invasive research can be disruptive, and costs time and
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money. In recent years anthropology has been going through a disciplinary
soul-searching, and it is probably time for behavioral biology to go through
one as well. Many people study animals for deeply personal reasons—they like
being outdoors, they like animals, they don’t know what else they would do
with their lives—but these sentiments hardly amount to a justification. Sev-
eral other reasons for doing this sort of research are also frequently given: that
animal research benefits humans, that it benefits animals, and that it benefits
the environment.

Animal research that benefits humans falls into two categories. One cate-
gory subsumes research that contributes to human health; the other subsumes
research that provides economic benefits. Little field research on carnivores
can be defended on the grounds that it contributes to human health. Animal
models for human diseases and disorders are better constructed under
laboratory conditions, and even then many of them are quite controversial on
both scientific and moral grounds. Animal research that contributes economic
benefits often concerns the control of predators. Much of this research
employs morally questionable methods, and also raises questions about where
science ends and industry begins. Predator management may be informed by
science, but in itself it is not science; and if producing direct economic bene-
fits were the only justification for studying animals, then very little behavioral
research would be justified.

The idea that behavioral research benefits animals and the environment is
an appealing one. The thought is that only by studying carnivores will we
know how to preserve them, and that only by preserving carnivores can we
protect the natural environment. As noble as these sentiments are, they are
rife with dangers. For this attitude can lead very quickly to transforming
science into wildlife management; and wildlife management itself poses impor-
tant moral challenges.

Humans face an environmental crisis in part because of their attempts to
control, dominate, and manage nature. These attempts have led to the destruc-
tion of important aspects of nature, and even to serious threats to human well-
being. In attitude and intention, much wildlife management is more of the
same. A new generation seems to think that though in the past we were incom-
petent managers, we now know how to do it right. Our track record, however,
does not inspire confidence (Mighetto 1991; for discussion of various proj-
ects and wildlife research in general, see Gray 1993). Ludwig et al. (1993) call
into question the idea that we can manage animal populations in a sustain-
able way. They argue that science is probably incapable of predicting sustain-
able levels of exploitation of an animal population, and that even if it were
possible to make such predictions, human shortsightedness and greed would
prevent us from acting on them.

Some people argue that human intervention has already so disrupted
natural processes that we have no choice but to manage populations and habi-
tats—that the decision not to manage is just a form of unreflective, irrational
management. Moreover, some would say that management approaches are
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part of a strategy to convince humans that much more must be done to
preserve habitat and to save the animals that we have. No doubt there is some-
thing to these arguments. Still, we should be suspicious of them because they
are so self-serving. Whether people are pro- or anti-environment, they seem
to agree that humans should manage and manipulate nature. But if we are
convinced that we must manage the natural world, we should remember that
the best of intentions are no substitute for minimizing harm.

The deepest problem with wildlife management may be the tendency to
confuse scientific ideas with philosophical ones. When managers argue that a
population should be “culled” or otherwise managed and controlled, as for
example has been suggested for Alaskan wolves (e.g., Grooms 1993, chap.
12), their view is often seen as a scientific recommendation. Appeals are made
to what are presented as irrefutable scientific data concerning interactions
between wolves and their prey. But the models that are used are often simplis-
tic (important variables are omitted, including the effects of weather and food
availability), and estimates of the actual numbers of supposed problem pred-
ators can be inaccurate, as can be estimates of the number of individuals
hunted and killed annually by sports hunters or by managers. It is also pos-
sible that only a small percentage of people living in a given area actually want
to control predators such as wolves (Grooms 1993), and the arguments put
forth for doing so can therefore be self-serving. Indeed, Alaskans as a whole
have been identified “as one of the two demographic groups with the great-
est affection for wolves” (Grooms 1993:168). Economic factors (e.g., tourism,
fees for hunting licenses) frequently provide the primary motivation for
controlling predator populations, and their compelling nature can result in
failures to look for other ways to deal with predator/prey interactions. But
most important, recommendations about population control presuppose
various philosophical positions, each with its ethical dimensions and assump-
tions. And when these presuppositions are made explicit, it is clear that not
everyone agrees with them. Scientific data, even those that are judged to be
accurate, are not the only sorts of information that are relevant to establish-
ing management practices. Issues concerned with population control bring
with them commitments to various views about human authority, the value
of species versus individuals, and the importance of human versus nonhuman
interests (Shapiro 1989; Jamieson 1995).

The purest motivation for studying carnivores may be simply the desire to
understand them. But even if this is our motivation, we should proceed
cautiously and reflectively. For in quenching our thirst for knowledge we
impose costs on these animals. In many cases they would be better off if we
were willing to accept our ignorance, secure in the knowledge that they are
leading their own lives in their own ways (for a similar point about cetaceans,
see Jamieson and Regan 1985). If, however, we do make the decision to study
animals, we should recognize that we are doing it primarily for ourselves and
not for them, and we should proceed respectfully and harm them as little as
possible.
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THE CONTEXT OF RESEARCH

Field research is conducted in contexts that influence how data are collected
and used, and the results that one obtains. When scientists “go into the field”
they go to a particular place, often a foreign country, with a human popula-
tion, with its own government, culture, way of life, and attitudes toward both
foreigners and the animals the scientists are studying. In the past, many
researchers marched into foreign lands (getting permission from government
officials, if needed), studied the animals in whom they were interested, and
departed, often with little thought about the legacy they were leaving behind.
Not only must foreign researchers be sensitive to local customs concerning ani-
mal use (e.g., Brenes 1988; Croft 1991; Rabinowitz 1986, 1991; Wenzel 1991;
Freeman et al. 1992; Lynge 1992; Bekoff and Gruen 1993; Schaller 1993), but
they should also do what they can to help develop the scientific capability of
the host country. They should appreciate that it is a privilege to be permitted
to work where they want to, and they should recognize that there may be a
good deal of indigenous knowledge about the animals they are interested in
studying. Furthermore, foreign researchers should not assume that they are
doing their host country a favor by coming there.

There are many reasons to respect local customs and abilities. First, better
science will be done in the long run if different kinds of knowledge are
exploited and expertise is democratized. Second, the study of animal behav-
ior, like anthropology, is historically rooted in Western dominance, imperial-
ism, and colonialism (Haraway 1989). Making a contribution to the society
in which researchers work is part of showing respect for the human popula-
tion and making small amends for the exploitation of the past. Finally, the
enlistment of local researchers may help foreigners come to terms with local
attitudes and customs.

But the use of local workers may also present problems, because of
difficulties in communicating about what needs to be done (e.g., Rabinowitz
1991; Schaller 1993; see also Terborgh 1993) and what data should be
collected, and because of problems that might develop concerning the
ownership of data and how they are to be disseminated and used.
Rabinowitz (1986:155), an American scientist who has worked in various
countries, also makes the point that it is often difficult to work with offi-
cials from his home country, who too often interfere with his research
abroad. He recalls an incident when he was studying jaguars in Belize in
which an official for a U.S. agency was willing to break Belize law to allow
a visitor who “puts a lot of U.S. dollars into this country” to hunt jaguars.
Such incidents create conflicts between researchers, who are concerned to
protect the animals they study, and the sometimes differing values of peo-
ple whose decisions affect the future of the work. Conflicts in values also
inevitably arise between those who are trained in the traditions of western
science and those in host countries who may have very different attitudes
toward knowledge, animals, and nature.
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RESPONSIBILITY FOR DATA COLLECTION, ANALYSIS,
AND DISSEMINATION

In recent years there has been increasing concern about scientific integrity and
even fraud in science (for discussion and references, see Goodstein 1991;
LaFollette 1992; Altmann 1993; Bulger et al. 1993; Dresser 1993). Pushed
along by such requirements as that of the National Institutes of Health that
all training grants must have an ethics component, these issues are beginning
to attract the attention of practicing scientists. Indeed, a recent book in which
articles on animal behavior are reprinted begins with a section concerned with
integrity in science (Sherman and Alcock 1993). Furthermore, an entire issue
of the journal Ethics and Behavior (1993:3[3]) is devoted to the general themes
of whistle-blowing and misconduct in science.

Trust is an important part of virtually all scientific endeavors (Woolf 1988;
Hardwig 1985, 1991; Kitcher 1993; Webb 1993). Science proceeds by ampli-
fying, theorizing, or rejecting one’s own findings and those of others. In many
areas of science, including field studies, replication is difficult and in some
cases even rare. Against this background the very act of citing a report can
be seen as an act of trust. Using other scholars’ reports of recent work, such
as information contained in book reviews, also involves trust. Though there
is usually no reason to believe that someone is knowingly altering his or her
view of a colleague’s work, it happens: the senior author recently learned of
a case in which a book was given a more favorable review than it would oth-
erwise have received, because of the ill health of the author of the book being
considered. Trust is also placed in the hands of journal editors, but this, too,
is sometimes misguided: there are instances, for example, of collusion among
editors so as to influence when certain types of results appear (Collins and
Pinch 1979:258).

Trust also comes into question when principal investigators or project lead-
ers who play a major role in writing a research proposal do not do much of the
field work that is later reported in published articles. Thus, there is often a gap
between the design of an experiment and the actual procedures by which data
are collected. Individuals disappear into the field and emerge with data, but the
type of guidance that is given during the process of data collection is often
inconsistent or even nonexistent, and is rarely open to public scrutiny. These
problems can be acute in field studies because of the difficulty involved in assert-
ing control over many of the variables that are encountered in field projects,
and also because decisions often have to be made on the spot, lest data be lost;
wild animals typically do not wait around while scientists make decisions.

Because field research is often a highly collaborative activity, questions of
authorship arise (for general discussion, see part V of Bulger et al. 1993). Prin-
cipal investigators generally are listed as authors even if they have had little
to do with data collection. The fact that the principal investigator raised the
money for the research and took part in data analysis is often regarded as suf-
ficient for his or her being the lead author. In recent years in literary studies
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there have been interesting discussions of authorship (e.g., Foucault 1984), and
the discussion is spreading into ethics. Professional research assistants, grad-
uate students, and postdoctoral fellows are often in a very weak position to
assert claims to authorship. They may have done much or all of the data
collection and made important contributions to the conceptual framework,
yet they may be listed as junior authors, mentioned in the acknowledgments,
or excluded from recognition altogether. There are also risks for principal
investigators whose names appear on every publication from their laboratory
or research project, quite apart from growing suspicions about actual partic-
ipation in authorship. For if such a coauthor has played little role in the
collection of the data on which the report is based, then he or she cannot be
sure that everything that was claimed to have been done was done; a great
deal of trust is invested in all of the participants in a field project.

Though these problems are not unique to field endeavors, they can become
magnified in research efforts of this type. All those involved in such projects
need to be aware of the trust that is invested in all co-workers, and aware as
well that each individual shares responsibility for the integrity of the project
as a whole and for the integrity of the results.

OBSERVATION AND MANIPULATION

Field projects bring along a whole host of problems concerning observation
and manipulation that are usually not of much concern to laboratory endeav-
ors (Cuthill 1991), although both sorts of research can involve intrusions into
the privacy of animals’ lives. The problems most apparent in field research are
those that center on the lack of control over the behavior of the animals being
studied, over variables that influence the behavior of the animals being stud-
ied, and, as mentioned above, the potential lack of control over the individ-
uals who do the actual research. Furthermore, because animals living under
field conditions are generally more difficult to observe than those living under
more confined conditions, various manipulations are often used to make them
more accessible to study (see Mills, this volume). These include such activi-
ties as handling, trapping (and retrapping) using various sorts of mechanical
devices (which might include luring using live animals as bait), and marking
(and remarking) individuals, none of which is unique to field studies, but all
of which can have important and diverse effects on wild animals who may not
be accustomed to being handled by humans or even to their presence.

Just “being there” and visiting individuals, groups, nests, dens, or ranging
areas can also have a significant influence on the behavior of the animals (for
discussion and bibliographies, see Michener 1989; Bekoff and Jamieson 1991;
Cuthill 1991; Bekoff et al. 1992; Caine 1992; Shackley 1992; Isbell and Young
1993; Mainini et al. 1993). Kennedy and Knight (1992) found that magpies
who are not habituated to human presence spend so much time avoiding the
humans that the avoidance effort itself takes time away from such essential
activities as feeding. Burley et al. (1982) showed that mate choice in zebra
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finches is influenced by the color of the leg band used to mark individuals,
and there may be all sorts of other human-engendered influences that have
not been documented. Similar data for most carnivores are lacking (but see
Laurenson and Caro 1994). Furthermore, the filming of animals so as to
establish permanent records can also have a negative influence on the animals
being filmed; reflections from camera bodies, the noise of motor-driven cam-
eras and other sorts of video devices, and the heat and brightness of spotlights
(A. Pusey, pers. comm.) can all be disruptive.

Although many problems are encountered both in laboratory and field
research, the consequences for wild animals may be different from and greater
than those experienced by captive animals, whose lives are already changed
by the conditions under which they live. This can be so whether experiments
entail handling, trapping, and marking individuals or not. Consider experi-
mental procedures that include (1) visiting the home ranges, territories, or
dens of animals, (2) manipulating food supply and other resources, (3) chang-
ing the size and composition of groups (age, sex ratio, kin relationships) by
removing or adding individuals, (4) playing back vocalizations, (5) depositing
scents, (6) distorting phenotypes, (7) using dummies, and (8) manipulating the
gene pool. All of these manipulations can change the behavior of individu-
als, including their movement patterns, how they make use of space, the
amount of time they devote to various activities (including hunting and anti-
predatory behavior), and the various types of social interactions they engage
in (including care-giving, social play, and dominance interactions). These
changes can in turn influence the behavior of groups as a whole, including
group hunting or foraging patterns, care-giving behavior, and dominance
relationships, and can also influence nontarget individuals (Cuthill 1991; see
also Hofer et al. 1993 for discussion of how snaring migratory herbivores can
influence the population dynamics and demography of spotted hyenas).
Though we often cannot know about various aspects of the behavior of
animals before we arrive in the field, our presence does seem to influence what
animals do, at least when we initially enter into their worlds with some degree
of regularity. For example, the coyotes that were observed in one long-term
study (Bekoff and Wells 1986) initially spent a great deal of time staring and
barking at observers who remained at least 1-2 km distant, but eventually
settled down and seemed to go about their daily activities with little concern;
their behavior reverted to what we assume was typical of what they did before
we arrived. Furthermore, changes in the behavior of individuals and groups,
including those animals who are (re)introduced to a specific area, can have
far-ranging effects on local and distant ecosystems. Consider, for example,
the reintroduction of red wolves into areas where coyotes already live (Wayne
and Gittleman 1995).

The point here is that what appear to be relatively small changes at the
individual level can have drastic and wide-ranging effects in both the short and
the long term. Certain activities that were designed outside of the field situ-
ation may be impossible to perform, others, though possible to implement,
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may have unanticipated negative effects on the animals, and still others that
seemed impossible to perform may turn out to be possible and less intrusive
than those manipulations that were previously planned. On-the-spot deci-
sions often need to be made, and expectations about what these changes will
mean to the lives of the animals who are involved, and how ethical consider-
ations might inform these decisions, need to be given serious attention. We
should take as our guiding principle that when we are unsure about how our
activities will influence the lives of the animals being studied, we should err
on the side of the animals and not engage in these practices until we know
their consequences. Recently, it has been claimed that we should take this
stance even regarding insects (Wigglesworth 1980; Eisemann et al. 1986).
Eisemann et al. (1986:167) conclude that this attitude “helps to preserve in
the experimenter an appropriately respectful attitude towards living organisms
whose physiology, though different, and perhaps simpler than our own, is as
yet far from completely understood.”

QUESTIONS WITHOUT ANSWERS: A BAKER’S DOZEN

Field workers engage in many different activities, and we cannot address
them all here. The following list of questions is meant, rather, to provoke
thought and open discussion: it is certainly not exhaustive, and there is no
order to the questions being posed, in terms of their relative importance,
although some questions might be viewed as being more important than
others. The fact that there may be little consensus about the answers to these
questions at this time does not mean that there are not better and worse
answers. As a general principle we should err on the side of the animals, and
never forget that respect for the animals is of utmost importance. But real
progress in the future will involve developing ever more precise guidelines
about what is permissible.

Here we pose 13 questions, among which there is some unavoidable over-
lap in the areas considered. The first four questions are concerned with gen-
eral issues that center on ethical responsibilities to wild and domestic animals,
captive-breeding programs, concerns about individuals and groups, and the
validity of data stemming from studies of captive animals and individuals
who are studied and manipulated in the field. Questions 4, 5, and 6 are
concerned with methods of study and the relationship between researchers and
the animals they use, and questions 7, 8, and 9 consider whether or not
researchers should interfere in natural predation or employ staged encounters
either between predators and prey or in studies of infanticide or dominance.
The tenth question deals with relationships between animal cognition and
animal welfare, the eleventh asks what principles we should use as ethical
guides, and questions 12 and 13 are concerned with scientists’ responsibility
for how their results are used and how to deal with ethical misconduct.

1. Do wild animals have different moral status than domestic animals?
This is an important question, because field studies are performed on both
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domestic and wild carnivores, often in the same habitat. Callicott
(1980/1989:30) writes that “domestic animals are creations of man. They are
living artifacts, but artifacts nonetheless, and they constitute yet another mode
of the extension of the works of man into the ecosystem” (see also Katz 1993).
According to Howard (1993:234-235), “Domestic species are genetically pro-
grammed to depend upon humans for their safe existence and, fortunately,
they always die relatively humanely rather than suffering one of nature’s bru-
tal deaths” (for a reply to Howard, see Bekoff and Hettinger 1994). Since
these animals may live longer, have a higher quality of life, and die less
painfully than do wild animals, Howard concludes that animal research actu-
ally “produces an improvement of life for some individuals of these species”
(p. 235; for similar views made without any empirical support, see Gallup and
Suarez 1987; Lansdell 1988; Greenough 1992; Grandin 1992; and Raynor
1992; for rebuttal, see Singer 1992a). Greenough (1992:9) goes as far as to
claim, “In fact, it is very rare for research animals to be subjected to signifi-
cant amounts of pain. For most animals, life in the laboratory is considerably
more comfortable than [that] for their counterparts in the wild.” Colwell
(1989:33) maintains that “our moral responsibility for the appropriate care of
individual organisms in agriculture, zoos, or gardens does not depend on
whether they are wild or domesticated in origin.” He also writes, “I contend,
however, that the role of domesticated species as coevolved members of our
ancestral component community ... places them in a biologically and ethically
distinct class from ‘wild’ species” (emphasis original).

2. Are we ever justified, and if so under what conditions, in bringing wild
animals into captivity? The most frequently cited reason for bringing animals
into captivity is to preserve endangered species by allowing individuals to live
in a protected environment that will facilitate breeding, thus maintaining the
species’ gene pool. It is sometimes said that the goal of these programs is the
eventual return of these animals to the wild, but there are serious philosoph-
ical questions involved here. For example, do animals have a right to liberty?
Do species have interests? Can the welfare of individuals be sacrificed in the
interests of species (for discussion, see Regan 1983; Jamieson 1985a, 1995;
Rachels 1989; Shapiro 1989; Singer 1990, 1993a; DeBlieu 1991; Varner and
Monroe 1991; Bekoff and Gruen 1993; Norton et al. 1995). It is noteworthy,
in fact, that some of the most virulent critics of captive-breeding programs
are themselves among the scientists who have been devoting their lives to
these efforts and who sincerely want them to succeed.

To quote Schaller (1993:233-234), “The realization that the panda has so
suffered and declined in numbers while we chronicled its life burdens me
painfully. Enthusiasm and goodwill count for little when the enemy is a vast
bureaucracy of local officials who myopically use obstruction, evasion, out-
dated concepts, activity without insight, and other tragic efforts to avoid
central-government guidelines and create ecological mismanagement on a
dismaying scale.” And, with respect to what he calls the “rent-a-panda” pro-
gram, Schaller writes (p. 249), “The politics and greed, coupled with the
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shameful indifference to the panda’s welfare that has characterized much of
the rental business, will not vanish.” Peterson (1989) also is skeptical of
captive-breeding programs, and focuses on the Species Survival Plan for
Siberian tigers. He notes that at the time of his writing extant groups of cap-
tive Siberian tigers were “poorly distributed in terms of sex ratio and age
structure” (p. 301), that only a few individuals could actually be allowed to
breed, and that others might have to “be removed—probably killed (or, to use
the preferred expression, ‘euthanized’)” (p. 301). Peterson also stresses that the
ultimate goal of most captive-breeding programs, the return of endangered
animals to the wild, will probably never be attained. Rabinowitz, too, is uncer-
tain about many captive-breeding programs because “they provide no com-
prehensive management of captive populations and no follow-up programs
to reintroduce the young to the wild” (1991:165). Furthermore, he points out,
“the proper techniques of reintroduction are rarely used.” Schaller (1993) is
critical of attempts that entail “rescuing” pandas for purposes of protecting
them and developing breeding stock. He notes the deplorable conditions at
one research center and explains that “the panda rescue work, a legacy of the
1983 bamboo die-off, continued well into 1987, long after there was any
justification for it” (p. 223). He asserts that “if most of those that were res-
cued after the bamboo die-off were given their liberty they would perhaps
replenish the forests” (p. 224). Here there is some tension between the seem-
ingly defensible act of rescuing animals who might otherwise have starved to
death because of the lack of food, and the motivation of helping them along
so that they might be used to replenish wild populations.

No one, however, should deny the paramount importance of the goals of
captive-breeding programs. Despite the logistical and financial difficulties
entailed in implementing a captive-breeding and reintroduction program,
Rabinowitz (1991:166) concludes, “no price can be put on saving even a sin-
gle species that might otherwise have been lost. However, a halfhearted or hap-
hazard and incorrect approach is both a waste of resources and a source of
potential harm to the animals involved.” Given the fact that many experts are
extremely skeptical of attaining the goals of captive breeding, specifically for
establishing healthy and self-sustaining animal populations that can be
successfully reintroduced to the wild, we need to reassess what we are doing
and why we are doing it (see also Schaller, this volume).

3. What is the relationship between good science and animal welfare? This
question arises in particular with respect to research on captive animals. Much
of what we learn about animals living in zoos (for example) does not gener-
alize beyond that sort of environment, because of the way in which individ-
uals are housed, fed, and otherwise maintained. Thus, we need to be careful
when designing a field study based solely on data from captive individuals, for
the nature of the questions being asked will greatly influence the usefulness
of the data that are collected. For example, information about scent-marking
by captive felids (e.g., Asa 1993, Mellon 1993) appears to be useful for fur-
thering our understanding of what happens in the wild, and detailed studies
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of behavioral development can also inform field research on carnivores
(Bekoft 1989).

Various field techniques can affect behavior and welfare, as well, and
perhaps influence the validity of the data that are collected. Field researchers
should study the behavioral effects of the techniques that they use in study-
ing wild animals (e.g., trapping animals, marking individuals, fitting individ-
uals with radio collars) to determine whether there are consequent behavioral
changes that might influence the validity of the data that are collected, and
this information might also inform welfare decisions. For example, Lauren-
son and Caro (1994) studied the effects of nontrivial handling on free-living
cheetahs, including making them wear a radio collar, radio tracking them by
air, and examining their lairs, and found no detectable influence on the
cheetahs’ behavior. But they stress that although their subjective assessments
proved to be supported, researchers must not depend solely on their intu-
itions. Laurenson and Caro also note that little work that focuses on the influ-
ence of researchers’ presence and their experimental manipulations on the
behavior of the animals being studied has been done on other mammals (e.g.,
Ramsay and Stirling 1986; Orford et al. 1989). But in a long-term study of
coyotes (Bekoff and Wells 1986), it was found, for example, that shiny cam-
eras and spotting scopes made the animals uneasy, and camera bodies and
spotting scopes were accordingly painted dull black so that they would reflect
little light. Furthermore, when visiting dens we always wore the same clothes,
so that we would be presenting the coyotes a roughly consistent odor and a
consistent visual image. Many studies concerned with human intrusion have
been done on birds (e.g., Pietz et al. 1993), and those who study carnivores
can learn many lessons from this research (for references, see Bekoff and
Jamieson 1991; Laurenson and Caro 1994).

Those who study behavior and behavioral ecology in the field are in a good
position to make important contributions to animal welfare, but unfortu-
nately they often play only a minor role in informing legislation on matters
of animal welfare (Cuthill 1991). Field workers can help to provide guidelines
concerning dietary requirements, space needs, the type of captive habitat that
would be the most conducive to maintaining the natural activity budgets of
the animals being held captive, information on social needs in terms of group
size and age and sex composition, and information about the nature of the
bonds that tend to be formed between animals and human researchers (Rollin
1981; Davis and Balfour 1992).

4. Should we subject individuals to harmful or painful or disturbing expe-
riences so that we can learn how animals deal with these types of situations
and how their behavior is influenced? Various carnivore studies involve trap-
ping individuals either in leg-hold or live traps (Mills, this volume). Is this prac-
tice justified in efforts to learn more about how animals can be trapped and
how trap-lines can be monitored in ways that make the experience of being
trapped less harmful or painful? It seems highly unlikely that anyone who has
ever worked with trapped animals could claim that being trapped is not
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harmful or painful—both physically and psychologically—for the individuals
involved, and more research is needed on developing alternatives to leg-hold
traps and other devices that restrict an animal’s movements. Researchers
should have to provide persuasive evidence that there are no alternatives to
the trapping methods used, and they should be able to demonstrate that they
are using the most humane methods (trapping, visiting trapped animals)
available. Finally, it is incumbent on researchers to show that the stress of
being trapped does not influence the behavior patterns of the animals being
studied, patterns that might be precisely those of interest in the study at hand.

5. How can we minimize the number of animals who are used? Elwood
(1991) points out that in certain sorts of studies, it is imperative to pay strict
attention to the experimental protocol, and that stress must be minimized in
the animals being studied. If studies produce results whose validity can be legit-
imately questioned, because, for example, the data come from stressed animals,
then attempts to repeat the studies, in one form or another, will result in yet
more animals being used, perhaps to no further research benefit. In cases where
animals have to be followed or located repeatedly, it is worth asking whether
it might not be sufficient to mark or radio-collar a single individual if all oth-
ers are individually identifiable on the basis of reliable behavioral or other
markers? Not only would this entail less handling of individuals, but minimal
labeling of the animals might also lead to less disruption of ongoing behavior.

In recent years there has been a movement in laboratory research to reduce
the number of animals used by refining experimental techniques. Many of these
refinements concern the use of different instruments or analgesics, but in some
cases changes in experimental designs and statistical methods can also result
in the use of fewer animals. Field and laboratory researchers should cooperate
in designing projects that use the smallest numbers of animals possible.

6. What is the proper relationship between researchers and the animals
they study? Because some form of bonding between the animals who are being
studied and the researchers is probably inevitable (Davis and Balfour 1992;
Bekoff 1994b, ¢), these bonds should be exploited in such a way as to benefit
the animals. As L. E. Johnson (1991:122) notes, “Certainly it seems like a
dirty double-cross to enter into a relationship of trust and affection with any
creature that can enter into such a relationship, and then to be a party to its
premeditated and premature destruction.”

Bonding can also help to produce “better” science. “Better” means differ-
ent things to different people, but the notion seems to involve practices that
help to expedite data collection, contribute to a more complete understand-
ing of the animals, reduce the number of animals to be studied, and provide
less contrived explanations of the behavior patterns observed (Bekoff 1993b).
Whatever one thinks about the ultimate scientific respectability of folk-psy-
chological attributions to animals, there is little question that such attributions
are helpful in hypothesis generation (Dennett 1987), and that these attributions
will be better motivated on the part of those who have significant relationships
with the animals in question than on the part of those who do not.
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We can also ask if humans should name the animals whom they use, and
whether doing so might have an effect on ongoing research (Montgomery
1991; Bekoff and Allen 1996). We believe that naming is a good idea, and in
primate research, in particular, it has been the norm. Furthermore, we
advocate using the words “he” or “she” or “who” rather than “it” or “which.”
Whether or not named animals behave according to the names they are given
(e.g., Brutus, Samson, Dolly, Wimpy, Dumpy), and whether or not researchers
are biased by names to see things that are not there, remain open questions.
Naming animals certainly can influence the treatment to which individuals
are subjected (Bekoff 1993b), because named animals are typically treated
more like subjects than objects, individuals with personalities and unique
characteristics (Bekoff and Gruen 1993). Having strong relationships with
named individuals invites the use of anecdotes, and when these are used
judiciously they can play an important role in describing and interpreting the
behavior of nonhumans, and informing and motivating empirical research in
areas such as animal cognition (Burghardt 1991; Bekoff 1995; Bekoff and
Allen 1996).

7. Should humans interfere with natural predation? It should be noted first
that most carnivores have only limited to moderate success in their predatory
efforts, and in many cases in which these efforts occur (e.g., at night, in
inaccessible habitat, opportunistically) humans could not intervene even if
they so desired. Still, it is interesting to note that in a case that was reported
in a popular magazine devoted to birds (Bonta 1991), the vast majority of
letters from nonscientists (see Bird Watcher’s Digest September/October 1991,
November/December 1991, March/April 1992) maintained that a family that
watched a rat snake eat some young birds should have intervened. Sapontzis
(1984:36) maintains that although not all predation is avoidable, “where we
can prevent predation without occasioning as much or more suffering than
we would prevent, we are obligated by the principle that we are obligated to
alleviate unavoidable animal suffering” (see also Sapontzis 1987, chap. 13).
Sapontzis stresses that issues of practicality must figure into ethical deliber-
ations, and that it is not immediately obvious how “unnecessary predation”
can be avoided. In light of these views it is interesting that not a single field
biologist who has studied predation by wild animals and who responded to a
request for an answer to this question believed that natural predation should
be interfered with. Though it appears that most scientists would reject the view
of Sapontzis and the readers of Bird Watcher’s Digest, it is interesting to
speculate on why this should be so. For in general, students of behavior do
not take a “hands-off” approach to nature. If they did, they would not be in
the field in the first place.

Kirkwood (1992) presents a thoughtful essay on the welfare of wild ani-
mals and considers questions such as whether we should intervene on behalf
of free-living wild animals, and, if so, to what extent and how it should be
done. Although he acknowledges that there are many different views on the
matter, he claims (p. 143) that “most would probably agree that when wild
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animals are harmed by man’s very recent (in evolutionary terms) changes to
the environment (such as oil spills, power lines, roads, and environmental
contamination) there is a reasonable case, on welfare grounds, to intervene.”
(For relevant papers, see Ferrer and Hiraldo 1992 and McOrist and Lenghaus
1992.) Kirkwood also writes about veterinary intervention to treat injured or
sick wild animals. He calls for “an international code on intervention for
wildlife welfare to provide guidance on ethics, methods and standards”
(p. 151). Though we cannot explore these issues in depth here, we do believe
that there are circumstances in which humans may have to intervene for the
welfare of wild animals, including some of those listed above (see also Schaller
1993). One also needs to give serious consideration to the idea that if any
experimental manipulation—including the mere presence of researchers—
leads to harm for either the target animal or (indirectly) any other individual,
then we are obligated to intervene on the animals’ behalf.

8. Should studies be allowed that employ staged encounters between
predators and prey, or between animals among whom the formation and
maintenance of social-dominance relationships could potentially bring harm
to one or more individuals (Huntingford 1984)? The general form of this
question is to ask whether researchers should intentionally stimulate preda-
tory, agonistic, or other types of encounters that would not otherwise have
happened, the result of which could be harm to the participants. This is not
a simple question that submits to easy answers, and people can change their
minds. To wit, in the 1970s the senior author performed such studies on the
development of predatory behavior in captive coyotes, but on reflection found
it impossible to justify them and decided that he would no longer do this sort
of research (Bekoff and Jamieson 1991:26, note 20). My decision centered on
the psychological pain and suffering to which the prey (mice and young
chickens) were subjected by being placed in a small arena in which there were
no possibilities for escape, as well as the physical consequences of being
stalked, chased, caught, maimed, and killed. One result of my decision was
that detailed information about the development of predatory behavior could
not be obtained, because similar data cannot be collected under nonstaged
field conditions. Staged-encounter studies are also performed in the field. For
example, in a recent study, Small and Keith (1992) released radio-collared
arctic and snowshoe hares to learn how arctic foxes preyed on them.

9. Should humans interfere with infanticide, or use staged encounters to
study it? An exchange between Bekoft (1993a) and Emlen (1993) concerning
research reported in Emlen et al. (1989) highlights some of the important
issues concerning the experimental study of infanticide (see also Elwood 1991).
Bekoff questioned whether the research had to be done in the way in which
it was, namely allowing chicks to be maimed or killed by intruding females
after the chicks’ mothers had been killed by the researchers. One interesting
aspect of Emlen’s response is that he and his colleagues did indeed stop their
experiments when they became bothered by the maiming and killing of wat-
tled jacana chicks by females other than their mothers. It would have been
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helpful to see this displeasure in the original paper. Another issue that devel-
oped in this debate concerned whether or not the experimental study of infan-
ticide was justifiable in terms of the “costs” to the animals involved and the
“benefits” of the knowledge obtained. Of the people polled by one of us (MB)
concerning the value of this sort of study of infanticide, there was an almost
50-50 split concerning whether or not the study should have been undertaken
in the first place. The basis of most of the no votes was that we do not know
enough about infanticide to justify field experiments such as those that Emlen
et al. performed (see for example Dagg 1982; Bartlett et al. 1993).

10. How can the knowledge that we gain from studies of wild carnivores
inform us of their cognitive abilities and of our ethical obligations to them?
Some have gone as far as to claim that if gaining knowledge of the cognitive
skills of wild animals does nothing more than inform the debate about ani-
mal welfare, then these efforts are worthwhile (e.g., Byrne 1991; see also Bekoff
and Jamieson 1990, 1991; Duncan and Petherick 1991; Bekoff 1995; Bekoff
and Allen 1996). But students of behavior have had a very difficult time in
conceptualizing cognitive ethology. Many seem to suppose that behavior is
what is observed, and that cognitive states can only be inferred; and for that
reason cognition is beyond the reach of empirical science. Although we believe
that this view is incorrect, building a theoretical foundation for cognitive ethol-
ogy poses difficult problems (Jamieson and Bekoff 1993). Even if such a foun-
dation can be built, the relationships between cognition and moral standing
are complicated. It is logically consistent to hold, on the one hand, that we
may owe moral respect to creatures who are not cognitive and, on the other
hand, that we may not owe such respect to creatures who are cognitive.

Questions about the relation between what animals are like and how they
should be treated are often in the background of discussions about the
complexity of behavior and the “inner” lives of animals. These questions
need to move from the background to the foreground, and be openly
discussed. Sometimes in animal research we seem to be confronted by a
paradox: by conducting research that involves treating animals as if they were
not morally important we sometimes discover that they have rich, complex
cognitive and emotional lives. Indeed, what we may discover in some cases
may convince us that it is wrong to treat them in the ways that made the dis-
coveries possible.

11. What principles should we use as ethical guides? In particular, if human-
caused pain in animals is less than or equal to what the animal would
experience in the wild, is it then permissible to inflict the pain (Rolston 1988;
Hettinger 1994)? For many animals it is difficult to know whether this condi-
tion is satisfied, for we do not know how most individual animals in nature
experience pain. For this reason we must be careful that this principle not
become just a rationalization for researchers doing what they really want to
do on other grounds. Many other principles have been proposed that perhaps
should guide us in our treatment of animals: utilitarian ones, rights-based
ones, and so forth. Furthermore, scientists often operate on the basis of
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implicit, unstated principles and guidelines. All such principles need to be
brought into the open and explicitly discussed.

12. Are scientists responsible for how their results are used? For example,
if we learn about how wolves live, are we responsible for making sure that this
information is not used to harm them? This is not a purely “academic”
question, since a great deal of research on carnivores is funded by agencies
that want to reduce their populations or control their behavior. Information
about the behavior of tigers or wolves may be useful to those who simply want
to make rugs out of them. Those who study marine mammals have been
struggling with these issues for at least a decade. Purely scientific information
about populations, migration routes, and behavior can be used by those who
are involved in the commercial exploitation of the animals who are being
studied. Even where hunting bans and restrictions are put in place, they may
be only temporary.

One idea worth considering is that a scientist who studies a particular
animal may be morally required to be an advocate for that animal in the way
that physicians are supposed to be advocates for their patients. On this view,
the welfare of the animals whom a scientist studies should come first, perhaps
even in preference to the goal of obtaining peer-reviewed scientific results.
Some scientists, such as Jane Goodall and Dian Fossey, have exemplified this
ethic, but they have had many critics from within the scientific community.

13. What responsibility does the research community bear in preventing
ethical misconduct, and how should this responsibility be exercised? In recent
years various communities of researchers have taken steps to deal with
problems of misconduct by adopting codes of professional ethics and refus-
ing to publish papers that violate the ethical guidelines. At the same time,
researchers have too often behaved like physicians in being reluctant to take
steps against their own. In cases of conflict there has been a tendency for
many scientists to side with the more powerful members of the community
against the less powerful (e.g., Lang 1993). Unfortunately, there is still little
agreement about what the collective ethic should be with regard to many of
the questions that we ask, and little sense that the research community should
be obligated to encourage high ethical standards within its own community
(for discussion of some of these issues, see Ethics and Behavior 1993:3(1),
which is devoted to whistle-blowing and misconduct in science). In many
circles there is even a sense of complacency about research misconduct. Yet,
in the most exhaustive empirical study to date on the reported incidence of
misconduct, Swazey et al. (1993) found that reports of fraud, falsification, and
plagiarism occur at a surprisingly high rate. They conclude that this is a seri-
ous problem, one that needs immediate attention.

CONCLUDING REMARKS

There is a continuing need to develop and improve general guidelines for
research on free-living (and captive) carnivores (and other animals). These
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guidelines should be aspirational as well as regulatory. As Quinn (1993:130)
notes, “We’re not destroying the world because we’re clumsy. We’re destroy-
ing the world because we are, in a very literal and deliberate way, at war with
it.” We should not be satisfied that things are better than they were in the bad
old days, and we should work for a future in which even these enlightened
times will be viewed as the bad old days. Progress has already been made in
the development of guidelines, and the challenge is to make them more
binding, effective, persuasive, and specific. If possible, we should also work
for consistency among countries that share common attitudes toward ani-
mals; research in some countries (e.g., the United States) is less regulated than
research in other countries (Gavaghan 1992). In this evolving process,
interdisciplinary input from both field workers and philosophers is necessary;
no single discipline can do the necessary work alone (Farnsworth and
Rosovsky 1993; Shrader-Frechette and McCoy 1993). Researchers who are
exposed to the pertinent issues, and who think about them and engage in
open and serious debate, can then carry these lessons into their research
projects and impart this knowledge to colleagues and students. Not knowing
all of the subtleties of philosophical arguments—on the details of which even
professional ethicists disagree—should be neither a stumbling block nor an
insurmountable barrier to learning; finding oneself on the horns of the
dilemma and then doing nothing is not the way to go. Few field workers
understand how binoculars or radio transmitters work, but this does not pre-
vent them from using them. The same should be true of the details of philo-
sophical tradition and argument.

Flip, simplistic, and unargued dismissals from those who are deeply
concerned with animal welfare will do nothing but divide those whose inputs
are needed if we are to improve our behavior with respect to animals. Nor
should we dismiss animal-welfare concerns on the basis of facile anthro-
pocentric arguments, or because responding to them will cost time or money.
We should use the fewest animals we can, the least invasive techniques avail-
able. We should share data when possible, and carefully survey available lit-
erature so that unnecessary duplication does not occur. Great concern should
be shown for the frequency with which animals are visited, the types of traps
that are used, the types, color, weight, and shape of tags that are used to label
individuals, where tags are placed, the weight of radio transmitters, the behav-
ior of the researchers, the consistency of the behavior and dress of the
researchers, the color and noise of cameras and other equipment, and any
number of similar matters.

How we refer to some of our research practices also needs reconsideration.
We should use words that accurately describe our actions, not euphemisms that
may be intended to mask them. When animals are killed it should be explicitly
stated that they are killed; words like euthanize, cull, sacrifice, and collect often
are used to deflect attention from the act of killing and to give a false sense of
acceptability. We need to eliminate research projects that should not be under-
taken at all. Many proposed projects are not carried out because they lack
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scientific merit, but surely a lack of ethical merit is every bit as important. Of
course, decisions like these can put one on a slippery slope, and it is not easy
to know where to draw the line. For example, Hauser (1993) considers the inter-
esting and difficult question of whether or not vervet monkey infants cry wolf
to elicit parental care. Field data are ambiguous, and Hauser suggests that “one
fruitful approach to resolving these issues would be to manipulate the physical
condition of mother and offspring” (p. 1243). Hauser does not tell us, however,
what these manipulations would consist of. Obviously, some experiments would
be more ethical than others, and sorting among them would be very difficult
when balancing the knowledge that would be gained against the type of manip-
ulations that would have to be done. But just because these sorts of decisions
are difficult does not mean that there are not better and worse answers.

Although it is important for debate to be as constructive and nonpolarized
as possible, we should not be afraid of honest disagreement (e.g., Bekoff,
1993a; Emlen 1993). We will come to a consensus about the ethics of specific
practices only if we expose our differences to the light of day, and frankly dis-
cuss the issues that are involved.

Recently, Slater (1993:188) claimed that “the assumptions one brings to
bear in designing experiments are not necessarily the same as those one should
adopt in deciding how to treat animals.” Slater was responding to the views of
Kennedy (1992), who, Slater believes, approaches problems of animal welfare
“too much as a scientist.” Basically, Kennedy’s views on animal welfare are
informed and motivated by his fear of the ill effects of false assumptions; thus,
he is unhappy with erring on the side of animals in the absence of hard data
that would lead one to this conclusion (see also Crockett 1993). Slater’s claim
needs further fleshing out by and for those interested in animal welfare. We need
to know more about the assumptions that one does or should use in deciding
how to treat animals, and how they connect, or even if they can connect, with
the assumptions that influence experimental research that is supposedly more
objective. It is highly likely that those who demand hard data bearing on ani-
mal welfare will not be convinced by Slater’s view, and highly likely that they
will shut the door to further discourse because Slater’s position is merely stated,
not argued. Still, Slater’s challenging statement is one that should motivate con-
siderable discussion among those interested in animal welfare.

One obvious and important affinity between assumptions underlying sci-
entific research and views on animal welfare is that neither is completely objec-
tive. Each of us comes to science with biases, just as each of us brings biases
to our views of nonhuman animals. Slater (as have many others) notes that
studying animal welfare from an objective scientific viewpoint poses difficult
problems. As Fumento (1993:366) observed, scientists “don’t like to see a
‘[blending of] the natural sciences, values, and social sciences,” because
inevitably this leads to the subjugation of scientific truth.” Perhaps the prob-
lems associated with studying animal welfare from an objective scientific view-
point are insoluble, for among the reasons that an objective view cannot be
attained is that it may be impossible to be objective about the use of animals
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by humans. If this is the case, what are we to do about it? Certainly we can-
not let the animals suffer simply because of our inability to accept the fact
that an objective study of animal welfare is impossible (Bekoff and Jamieson
1991). We should use common sense in our interactions with animals (Bekoff
1992, 1993c). Who could doubt that the pain and suffering of carnivores and
many other animals are real, and that this realization must inform our treat-
ment of them? Neither dismissing the notion that humans have obligations
to the animals whom they use in research nor ignoring the issues attendant
upon that will make the problems disappear.

Finally, we should teach our children and our students well (see, for exam-
ple, Dickinson 1988). They will live and work in a world in which, increas-
ingly, science will not be seen as a self-justifying activity, but rather as another
human institution whose claims on the public treasury must be justified
(Jamieson 1993b). More than ever before it is important for students to real-
ize that to question science is not to be anti-science or anti-intellectual, and
that to question how humans interact with animals is not in itself to demand
that humans never use animals. Questioning science will make for better, more
responsible science, and questioning the ways in which humans use animals
will make for more informed decisions about animal use. By making such
decisions in an informed and responsible way, we can help to ensure that in
the future we will not repeat the mistakes of the past, and that we will move
toward a world in which humans and other animals will be able to share
peaceably the resources of a finite planet.
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Afterword

Minding Animals, Minding Earth: Old Brains in
New Bottlenecks

PUTTING AN END TO USELESS “US/THEM” DUALISMS

Humans are part of nature. We do not stand above or to the side of other
beings or natural processes. There is no duality, no “them” and “us.” If we try
to separate our reality from that of other nature and Earth, a division results
that causes much discontent and discord, for it is so very unnatural. I find it
settling—very relaxing—to situate myself in nature and to sense and experi-
ence the magic and wonderment of allowing myself to be there. Living with
all the contradictions in which we are immersed and with which we are sur-
rounded makes life difficult for all of us. But these challenges are enriching
and will make for a better future. We need animals more than ever, because
we have become alienated and estranged from other nature. Animals are a way
of knowing and feeling and are sources of wisdom. We have allowed this
knowledge to be pushed aside and to erode as we consume animals and Earth
at unprecedented rates with unanticipated negative consequences.

Perhaps if we listen to nature, we will make peace with ourselves and with
others, and, as a result, we will make more rapid progress toward a unified com-
munity in which trust, happiness, peace, and love prevail over distrust, sadness,
unrest, and hate. Sowing seeds for world peace among children is a must, and
animals often help us in this venture. Trust is critical, for in the absence of trust
we cannot move forward with a strong sense of security and unity. I propose
that we must wage peace with abandon and enthusiasm among all human
beings, all animal beings, and nature as a whole, for in our tumultuous world
many alienated people crave deep and reciprocal interconnections with one
another and with other nature. But first we must each be happy and content
as individuals and be at peace with ourselves. Animals can help us achieve this
peace. Reconnecting with nature can help overcome alienation and loneliness.

Not only are the topics I've discussed here very big, broad, and deep, they’re
also extremely challenging, frustrating, and complicated. Animal Passions and
Beastly Virtues is a work in progress—there is still much to learn. So, I invite
you to read on and kindly—with compassion and civility—to let me know
where you agree and disagree with me. On-going and informed dialogue even,
and perhaps especially, among, “warring parties,” is much needed. I find it use-
ful to engage just about anyone who thinks about and cares about what we'’re

Some of this essay has been excerpted from Bekoff, M. 2003. “Minding Animals, Minding Earth.”
Human Ecology Review 10: 56-76, with permission of the journal; and from Bekoff, M. 2002. Minding
Animals: Awareness, Emotions, and Heart. Copyright 2002 by Oxford University Press, Inc., New York.
Used by permission of Oxford University Press, Inc.
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doing to our one and only Earth community, as long as they are interested in
real dialogue.

I find it extremely humbling to realize that no one is exempt from our
collective actions. No one, including future generations. We all suffer when
other animals and nature suffer. We all suffer when we wound Earth and all
of its inhabitants. A little humility will go a long way as we strive “to make
things right.”

My musings and feelings about our complex and ambiguous interrelation-
ships with other animals have been influenced by a number of wonderful
teachers. Of course, my journey is not my journey alone—it is yours too—
and I hope that many others will join to make our one and only Earth com-
munity a better place for all beings and for all landscapes.

Since I was a youngster, I’ve pondered the nature of animals’ minds and
our responsibilities to care for other animals. By stepping lightly into the lives
of other animals, we humans can enjoy their company without making them
pay for our interest. We need to honor other animals for who they are in their
worlds, not for what they are in our own—often narrow—minds. Our curios-
ity about other animals need not harm them.

That many others also recognize that humans and nature are indistinct is
reflected in the rapid growth of the field of anthrozoology and the increasing
interest in the nature of human-animal interactions. It is my hope that this
interdisciplinary attention to the study of human-animal interactions will put
an end to useless dualisms such as “us versus them,” the “laboratory (where
animals often are numbered objects) versus the home” (and other venues in
which we interact with companion animals, where animals are named and
imbued with all sorts of cognitive and emotional capacities), and “higher
(humans and perhaps other primates) versus lower” animals. These dualisms
do not work and surely do not foster the development and maintenance of
deep, respectful, and symmetrical interrelationships between humans and
other animals.

MOVING WITH OPTIMISM TOWARD MINDFUL
ENGAGEMENT OF THE COMMUNITY OF EARTH

Animals are our consummate companions. Our animal friends complete us
and, especially with regard to our companion animals, we complete them. I
hope my essays succeed in constructing a big-picture view of the complex
relationships among animals, culture, and society. I have tried to establish the
importance of broadening behavioral, ecological, and conservation behavior
into a more integrative, interdisciplinary, socially responsible, compassionate,
spiritual, and holistic endeavor. I have emphasized the significance of stud-
ies of animal behavior—especially ethological research concerned with ani-
mal cognition and emotions in which individuals are named and recognized
for their own personalities and temperaments—for helping us to learn not only
about the animals with whom we share Earth, but also about who we are, our
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place in nature, our humanness. I have argued that we can be best understood
in relationship to others, and, to this end, I have developed the notions of
minding animals and of deep ethology. We must care for Earth and appreci-
ate, respect, protect, and love our planet, and we must also recognize that
Earth and all its inhabitants are mindfully engaged—mysteriously perhaps—
because of interdependent interactions among them. Minding animals and
minding Earth should cause us to wise up.

No one can ignore the devastating effects of humans on Earth, and none
of Earth’s beings, landscapes, or habitats, including water and air, is exempt
from our actions. We must take a very broad perspective on a variety of ques-
tions. For instance, questions about science would explore what science is and
how it is conducted, how to foster wide-ranging holistic interdisciplinary
discussion, how common sense and “science sense” can be reconciled, what
would encourage scientists to become more socially responsible, and, most
importantly, what the roles of compassion, kindness, generosity, respect, grace,
humility, and love are in what we call science. There is uneasiness among some
scientists that nonscientists are showing increasing concern about science (and
scientism) as it is typically practiced. Many people have concerns about West-
ern biases in science, and recently I discovered a situation in which an essay
submitted by a man in Zimbabwe was rejected by a scientific journal, whereas
the same paper was accepted when it was submitted from Oxford University
in the United Kingdom (Spinney 2004).

I would like to accomplish a number of goals in my short life on Earth.
Some of my ideas have been presented in papers and books, whereas others
are constantly being revisited and revised as I ponder more deeply just what
animals can teach us about nature’s wisdom. I am sure that some of the very
ideas about which I write now will metamorphose when I revisit this essay and
when I discuss it with colleagues. It is precisely the dynamic, frustrating, and
very challenging topics with which I am concerned that keep me working
feverishly to gain, at least for a short time, a coherent perspective. There are
many ways to travel the path of nature’s wisdom and to learn about its saga-
cious ways, and I hope that I can convince you that one path leads directly
through the hearts and minds of our animal kin, and that we can learn much
about nature’s wisdom if we open our hearts and minds to nature’s prudent
ways. Given what some people do to animals, I often wish animals were not
as sentient and wise as they are. But the fact is that they are, and we must
change our ways and bond with and love animals because they are such wise
and feeling organisms.

It is essential that heartless science be replaced with heartful and compas-
sionate science, and that all scientists take seriously their responsibility to be
socially responsible and share their findings with nonscientists and the com-
munity at large. In my view, we need much more than traditional science—by
which I mean science that is not socially responsible, science that is
autonomous and authoritarian, science that fragments the universe and
disembodies and alienates humans and other animals—to make headway into
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understanding other animals and the world at large. We need to broaden
science to incorporate and be drenched in feeling, heart, spirit, soul, and love.
Scientists need to exit their heads and go deep into their hearts, and science
needs to open its arms to people who love the world and who have a rever-
ence for all life. Scientists should not be inhibited about being sentimental. We
need a science of unity, reconciliation, and compassion.

I have also argued that some animals practice wild justice—that they coop-
erate when they play, that there is wisdom in being honest and just, and that
it feels good to be fair. I think that being nice is doing what comes naturally.
I believe that ethological studies that ask, “What is it like to be another
animal?” are important for learning not only about who animals are as indi-
viduals and members of a given species, but also about who we are. Recently
I discovered that scientists are now asking the same question about people,
that is, “What is it like to be another person?” recognizing that every person
does not sense the world in the same way.

I fully realize that it is impossible to be perfect beings, that all of us are
hypocritical on occasion. But surely we can do much better than we have in
our encounters with nature and Earth if we strive for a more comprehensive,
respectful, and compassionate Earth ethic and respect the views of others
who care about nature and Earth from a different perspective. Looking for
complete consensus on most issues will be frustrating. However, if we talk to
one another, many problems that appear insoluble will likely yield to reason-
able compromises. Of course, we need to be very careful not to forsake the
well-being of other animals for our own—we should not trump the interests
of other animals for our own selfish and shortsighted ends.

These are only a few among many areas of inquiry that need to be consid-
ered, and any answers offered will necessarily be tentative and open to future
revision. Nonetheless, these challenging and often frustrating questions must
be dealt with now, for delay will result in more devastation of Earth. As His
Holiness the Dalai Lama reminds us, “Mother Earth” is telling us—actually,
warning us—to be careful about how we interact with and use her. Thomas
Berry stresses that our relationship with nature should be one of awe, not one
of use. I agree. Nonetheless, we continue to use awe-inspiring animals in a wide
variety of activities, and much of this use is harmful and abusive.

Surely we do not want to be remembered as the generation that killed
nature. Now is the time for everyone to work for universal planetary peace.
There is no workable alternative to world peace, and we must sow seeds with-
out hesitation to accomplish this urgent goal. It is essential that we do better
than our ancestors did. No one could argue that a world with significantly
less—with no—cruelty and with boundless compassion, respect, grace, humil-
ity, spirituality, peace, and love would not be a better world in which to live
and to raise children. We are all citizens of Earth, members of a global com-
munity in which intimate reciprocal and beneficent peaceful relationships are
mandatory. We have compelling responsibilities for making Earth a better
and more peaceful habitat for all beings and for stopping our self-centered
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intrusions wherever we choose to go. Time is not on our side. We must reflect
and step lightly as we redecorate nature. Humane education is critical. We
must teach the children well and, above all, be kind (see Weil 2003). Children—
like all of us—need wild places in which to lose themselves.

I yearn for a seamless tapestry of oneness, a warm blanket, a heartscape of
deep and reciprocal friendships in which all individuals count, a single com-
munity in which each individual is at one with all others, in which the seer and
the seen are one, in which it feels good and makes individuals happy to be kind
to others. I plead for developing heartfelt and holistic science that allows for
fun, joy, and play. Science need not be suspicious of things it cannot fully
understand. We must never avert our eyes or our other senses from the eyes
and voices of all other beings, our kin, our friends, who urgently beg for and
truly need our immediate, uncompromising, and unconditional aid and love.
We are obliged to do much more than we have done for animals and Earth.

EMBODIED AND EMERGENT WISDOM

The famed novelist Henry Miller (1957, p. 93) claimed: “If we don’t always
start from nature we certainly come to her in our hour of need.” His words
ring true for me. But why do we go to nature for guidance? Why do we feel so
good when we see, hear, smell, or touch other animals, when we look at trees
and smell the fragrance of flowers, when we watch a rushing stream, a quiet
lake, or a rippling ocean? A recent survey has shown that 70-90 percent of
the general public who were questioned in Europe and in the United States
“recognizes the right of nature to exist even if not useful to humans in any
way” (van den Born et al., 2001). The wisdom of nature has a right to be pro-
tected. Whether nature has its own inherent embodied wisdom that is at the
same time emergent and shared, that interacts with our expectations of what
nature is all about, or whether we project and imbue nature with such quali-
ties and it is really just a state of our own mind, I find that when I am out in
nature, I am never alone and neither do I feel lonely. I converse with nature,
and nature converses with me.

Theologian Thomas Berry (2000, p. 97) noted: “We need the wonder of the
dawn, the wonder of the forest, the wonder of a river, the wonder of a prairie.”
We often cannot put into words why nature has such positive effects on us—
why when we are immersed in nature we become breathless, or we feel our
heart rate slow because of nature’s beauty, awe, mystery, simplicity, multiplic-
ity, and generosity. Perhaps our inability to express nature’s effect simply
means that the feelings evoked are so very deep (perhaps primal) that there
are no words rich enough to convey what we feel. We usually feel joy when
we know that nature is doing well and feel deep sorrow and pain when we per-
ceive that nature is being destroyed, exploited, and devastated. I ache when I
feel nature’s wisdom being compromised and forced out of balance. My prim-
itive brain that is immersed in new and rapidly developing cultures and tech-
nologies still retains much of my close ties to nature. Perhaps the sheer joy we
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feel when nature is healthy, the joy we feel when we are embedded in nature’s
mysterious ways, is but one measure of the love we have for it.

I feel that nature trusts us not to defile it, not to humiliate it, so we’d bet-
ter not do so. Surely there must have been significant consequences for our
ancestors if they fooled with Mother Nature, for they did not have today’s
mechanical and intellectual machinery with which to work to undo their intru-
sions into natural processes. Indeed, they were probably so busy just trying to
stay alive that they could not have wreaked the havoc that we have wreaked
on Earth without paying a large price. It would be wonderful if we could tune
into our old brains and let them guide us, for our brains are very much like
those of our ancestors, but our sociocultural milieus and Earth have changed
significantly over the last millennia. Cycles of nature are still with us and
within us, although we might not be aware of their presence because we can
so easily override just about anything “natural” with technology and with our
busyness. And much technology and much useless busyness alienate us from
nature, a rupture that in turn leads to our wanton abuse of Earth. It is all too
easy to destroy something to which we are not attached, or to abuse another
being to whom we are not bonded.

When I think about nature’s wisdom, I am forced to come to terms with
who I am in the grand scheme of things. While I usually conclude that I am
very small in a very large world, this conclusion does not diminish me or
make me feel a lesser being. Indeed, it frees me and envelops me in much
peace, and I rejoice in who I am in this grand scheme—nature’s random
processes and more predictable rhythms. When I am immersed in nature, I
feel its warmth deep in my heart, and all my senses tingle with its radiant
beauty and sensuality.

BEWARE SILENT SPRINGS

More than forty years ago, Rachel Carson warned us in Silent Spring about
the devastating loss of birdsong (Bekoff and Nystrom 2004), and the concerns
she raised ring true today. Bernie Krause (2002) refers to the sounds of nat-
ural habitats and living organisms as “the most beautiful music on the planet.
It is also its collective voice.” We must beware of losing nature’s voice; we must
beware of suffering maladies associated not only with silent springs, but also
with silent summers, autumns, and winters. The wrong path to tapping into
nature’s wisdom is to disrupt the precious lives of other animals and silence
their voices, or to prevent leaves from blowing in the breeze, or to impede water
from sloshing about. Because I study animals, I want places on Earth where
animals can be safe from harm caused by humans. In our wisdom, we must
provide such refuges. For instance, in an action displaying true human wis-
dom, the country of Mexico recently signed an accord to protect whales in its
waters. It will be the largest sanctuary in the world, about 1.1 million square
miles of water. Sadly, and unwisely, refuges do not always protect animals. On
Cape Cod in Massachusetts, there is a wildlife refuge on Momomoy Island
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where animals are supposed to be protected from human disturbance, but
where numerous coyotes are routinely killed. Some refuge! In the United
States, animals can be hunted on so-called national refuges. Surely, if we do
not protect animals in areas where they are supposed to be protected, to live
their lives in safety, we risk losing their voices, nature’s sounds.

WHAT Is WispoM? DOES NATURE KNow BEST?

No people ever knew the Earth as well as we do in terms of its mechanistic
processes, but no people have ever had less intimacy with the planet. We
are shriveled up in our souls.

—Thomas Berry, in an interview, 2000

In October 2002, I attended a meeting outside Graz, Austria, convened by
His Holiness the Dalai Lama. The main theme was “the path to nature’s wis-
dom,” and the gathering was part of the Dalai Lama’s Kalachakra for World
Peace 2002. In attendance were scientists, philosophers, religious scholars and
leaders, and local farmers, and the interdisciplinary discussions over wonder-
ful beer and wine made it a most amazing experience.

My assignment was to talk about animals as a path to nature’s wisdom, so
I began by asking what we mean by the phrase “nature’s wisdom.” Anton
Moser (2000, p. 381) has introduced a new term, ecosophy, to refer to “the
science of nature’s wisdom,” the core of an ecological, holistic worldview. His
approach is extremely interdisciplinary, multilevel, and necessarily wide-rang-
ing, and many people will likely find it extremely challenging, and perhaps
daunting and intimidating in its breadth. Moser brings to the table a holistic,
macroscopic, integrated view in which the notion of wisdom includes the
importance of intuition, sustainability, diversity, flexibility, self-organization,
integration (“deep science,” in which science, ethics, and art are integrated
with nature), unity or oneness (nature as an interconnected, interdependent,
and embedded whole), aesthetics and spiritual and emotional dimensions
(rather than a reliance on solely experimental data), science integrated with
ethics, and the use of noninvasive manipulations that respect “a feeling for
other creatures” (p. 375) when we study nature. Thus, nature is seen as “the
whole,” and an “Earth ethics” demands that we not intrude on the integrity
of integrated natural processes. Nature is a source of happiness, joy, and
beauty, and beauty is the overall indicator of the quality of the “wholeness”
of nature, “the glory of the whole.” The importance of sensory experience is
stressed in Moser’s conceptualization of nature’s wisdom, as is active
participation in the world in which we are immersed. Our lives should be
“senseful” rather than “senseless.” Nature is more than logical, physical, mate-
rialistic, mechanistic, and mathematical principles and laws.

Talking about nature’s wisdom suggests that nature seems to understand
itself and its rhythmic dance through space and time, although this under-
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standing might not be obvious in a narrow-minded or short-term view; that
perhaps there truly is some self-organizing principle that applies to the con-
cept of nature, taken broadly; and that in the short time each of us is on
Earth we cannot possibly understand or appreciate the underlying dynamics
that have allowed nature to persist for millennia, no matter how wise we are
as individuals, no matter how great is our collective wisdom. One of my col-
leagues mentioned to me that he is concerned that talking about nature’s wis-
dom is an anthropocentric exercise and that we need to be very careful when
we discuss what we mean by the phrase “nature’s wisdom.” I agree, but I
believe that it is a very useful way to speak about nature. And perhaps nature
knows best.

While the impossibility of ever achieving a deep comprehension of nature’s
wisdom might be frustrating, I find the challenge inviting, because with hard
work we can make Earth a better place for all beings, for all life, for all envi-
rons, animate and inanimate. I feel that we can truly come to terms with the
big picture, in which every event is interconnected, in which we take a holis-
tic view of Earth as a community of subjects rather than a mere collection of
objects, to borrow a phrase from Thomas Berry. Berry stresses that no living
being nourishes itself; each is dependent on every other member of the com-
munity for nourishment and the assistance it needs for its own survival.

EARTH AS A WISE ELDER: THE IMPORTANCE OF WORLD
HAPPINESS, PEACE, AND LOVE

Something almost unspeakably holy—I don’t know how else to say this—
underlies our discovery and confirmation of the actual details that made
our world and also, in realms of contingency, assured the minutiae of its
construction in the manner we know, and not in any of the trillion other
ways, nearly all of which would not have included the evolution of a scribe
to record the beauty, the cruelty, the fascination, and the mystery.

—Stephen Jay Gould, The Structure of Evolutionary Theory

“You have to look at the data closely,” the man said, “and think about the
science, but when you get up the North Slope [of Alaska], you’ll hear those
caribou go thundering past, and you’ll get this gut feeling that you just
can’t ignore.”

—Bill Streever, “Science and Emotion, on Ice”

Humans have altered the future of biological evolution. It’s estimated that
species extinctions due to humans range from about one hundred to one thou-
sand species per one million per year; the natural rate of extinction is about
one species per one million per year. Meanwhile, about one new species per
one million is born each year. Do the math—this is not a good situation at
all, for far fewer species are born than go extinct because of human activities.
It’s very hard to know precisely what is happening, but there is no doubt that
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we are losing nature at alarming and unprecedented rates—and most species
extinctions go unrecognized.

We are in the middle of the sixth major period of biotic extinction, this one
caused predominantly by human activities. In the past five extinctions, it took
about ten million years to restore biodiversity—this time, there may be no
coming back, because of increased rates of extinction. As many as 250,000
species went extinct in the twentieth century, and as many as ten to twenty
times this number will disappear in the twenty-first century. In North Amer-
ica alone, about 235 animal species are threatened by pollution, human
encroachment on their habitat, and aggressive harvesting practices. Michael
McKinney (2001) has discovered that human population size is positively
correlated with threat to the numbers of birds and mammals for continental
(but not island) nations, and that mammals suffer more losses than do birds
during initial human impacts. His data set is large; 149 nations were analyzed
for mammals and 154 were analyzed for birds.

Perhaps if we view Earth as a wise elder, and perhaps if we listen to its
messages and watch it very closely, as do many indigenous peoples, we will be
able to tap into and come to a deeper understanding of Earth’s grand wis-
dom, a combination of complex and simple processes that it shares openly
and generously. I often wonder if indigenous peoples who live close to and in
deep interrelationship with Earth are able to solve problems that more
detached “scientists” cannot. Firket Berkes (1999) stresses the importance of
giving serious attention to traditional ecological knowledge and provides many
examples of how Western science cannot deal with many local problems
encountered in foreign lands. He notes, for example, that scientists did not
know that a population of eider ducks lived year-round in Hudson Bay, but
the Inuit knew. Because it was not “scientific,” Inuit knowledge was for a long
time ignored in summaries of the avifauna in this area. Likewise, Inuit obser-
vations and warnings about global warming are beginning to be taken more
seriously by nonnative scientists, who usually have a narrower and shorter-
term view of the situation at hand. According to a story in the Washington
Post on 28 May 2002, the average temperature in Canada’s Western Arctic has
increased between 1.5 and 13.5 degrees Celsius, and native Inuit “cannot read
the weather the way they used to.” Inuit hunters and elders who depend on
the land are seeing increasing numbers of deformed fish and of caribou with
diseased livers. Recently, a robin was seen where none had ever been observed;
there is no word for “robin” in the Inuit language. Likewise, insects the Inuit
had never seen before are appearing, and similarly there is no word for them
in Inuktitut.

Berkes (1999) also warns that visiting scientists often have a “seasonally lim-
ited research period,” as a result of which they cannot possibly accumulate
the long-term details needed to make substantive claims about ecological
problems. For example, he writes that in the Keoladeo National Park in India,
local people argued for years that grazing by water buffalo should be allowed
because it was consistent with conservation objectives. Park authorities dis-
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agreed. A long-term study by the Bombay Natural History Society supported
the local people’s claim. Grazing helped counter the tendency of the wetland
to turn into grassland. A ban on grazing had negatively affected the wetland
and the park, which was well known for its rich bird life. Grazing by cattle
was an effective solution. In some (possibly many) cases, perhaps it should be
permissible to view traditional knowledge and wisdom as equivalent to
“scientific” knowledge, because traditional knowledge often results from
systematic observations and inquiries over long periods, without all the prop-
aganda, authority, autonomy, and arrogance of “science.”

THE CHOICES WE MAKE

Given who we are and that we are all over Earth, we do indeed have the power
to dominate all other animals and landscapes, some of which might seem to
have little or no value to us. We eat other animals, we hunt them, we use them
in education and research, and we let them entertain and amuse us. We spread
human diseases when we visit the places animals live. Our relationship with
other animals is usually very lopsided, with few if any benefits going to the
animals themselves.

But we can choose to be intrusive, abusive, or compassionate. We do not
have to do something just because someone else wants us to. We do not have
to do something just because we can. We each are responsible for our choices.
Some ideas we should base them on include (1) putting respect, compassion,
and admiration for other animals first; (2) taking seriously the animals’ points
of view; (3) erring on the animals’ side when uncertain whether they feel pain
or are suffering; (4) recognizing that almost all the methods used to study
animals, even in the field, are intrusions on their lives—that much research is
fundamentally exploitative; (5) recognizing how misguided are speciesistic
views concerning vague notions such as intelligence and cognitive or mental
complexity for informing assessments of animals’ well-being; (6) focusing on
the importance of individual animals; (7) appreciating individual variation and
the diversity of the lives of different individuals in the worlds within which
they live; (8) appealing to what some call questionable practices that have no
place in the conduct of science, such as the use of common sense and empa-
thy; and (9) using broad-based rules of fidelity and nonintervention as guid-
ing principles. A great challenge centers on how we will reconcile common
sense with “science sense.” Our animal kin depend on our goodwill, mercy,
and wisdom.

There may well be some studies that we want to do but cannot because there
is no ethically defensible way to conduct them, at least not now. And some
places we have to just leave alone. The environmental ethicist Holmes Rol-
ston (2002, p. 134) has this to say about Antarctica, a continent that is attract-
ing more and more attention (similar to the way an unknown or an appeal-
ing animal in a cage in a zoo often does) and that could easily be taken over
by humans: “Here is one continent on the home planet that is not, cannot,
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and ought not be our home.” I agree. Let’s preserve Antarctica’s integrity as
much as we can; let’s honor the wisdom of this magnificent continent. (I stud-
ied Adéie penguins and South Polar skuas in Antarctica in the 1970s. During
my time there, my interests in science and ethics were kindled, and these
concerns have been important to me since then. I often asked myself as I
walked among the penguins, “What in the world am I doing here?”)

KEEPING OPEN MINDS AND OPEN HEARTS: REMAINING
CURIOUS AND ALIVE AND TAKING PRECAUTIONS

Here and elsewhere I have argued that while there still is much to learn about
the lives of other animals—what makes them tick—we know quite a lot now
that can and should inform us as to how we should interact with them. Ecol-
ogists and environmentalists have developed what they call the “precaution-
ary principle” (Applegate 2000), which is used for making decisions about
environmental problems. This principle basically states that we should not
use a lack of full scientific certainty as an excuse to delay taking action on an
issue. The precautionary principle can be well applied in studies of animal cog-
nition, animal emotions, and the evolution of social morality.

I believe that we can justify using the information we now have to stop the
wanton destruction of other animals’ lives, of their very being, and of the
places they live. Claiming that we do not know enough or that we will never
know enough, and using this uncertainty to excuse our destructive ways, makes
us less than human.

THE IMPORTANCE OF COMMUNITY, HOPE, AND
BOUNDLESS LoVvE: NO ONE Is EXEMPT

I am a hopeful person and a dreamer, and while I feel things are getting bet-
ter, I also feel we need to make better decisions about how we interact with
nature than we have in the past—and I do not think time is on our side. There
is much to do and not much time to accomplish it. Thus I argue that we must
all recognize that no one—Ilet me emphasize, no one—is exempt from account-
ability for the wanton destruction, intentional or unintentional, of nature’s
wisdom and spirit and hence of our own, no matter how rich one is and no
matter how removed one may become from nature. We are a single commu-
nity of Earth.

It is essential to maintain hope even when things seem grim. Rather than
take a doomsday view that the world won’t exist in a hundred years if we
humans fail to accept our unique responsibilities, it is more disturbing to
imagine a world in which humans and other life coexist in the absence of any
intimacy and interconnectedness.

If we forget that humans and other animals are all part of the same inter-
dependent world—the more-than-human world (Abram 1996)—and if we
forget that humans and animals are deeply connected at many levels of inter-
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action, when things go amiss in our interactions with animals, as they surely
will, and animals are set apart from and inevitably below humans, I feel cer-
tain that we will miss the animals more than the animal survivors will miss
us. The interconnectivity and spirit of the world will be lost forever, and these
losses will make for much loneliness in a severely impoverished universe.

In the end, in my humble opinion, it boils down to love. We need to be moti-
vated by love, not by fear of what it will mean if we come to love animals and
Earth for who they are. We can indeed love animals more and not love people
less. We must love the universe and all its inhabitants—animate and inanimate.

REDUCTIONISM VERSUS HOLISM, COMPASSION, AND
HEART: MOVING TOWARD UNITY

In reality there is a single integral community of the Earth.... In this
community every being has its own role to fulfill, its own dignity, its inner
spontaneity. Every being has it own voice.... We have no right to disturb
the basic functioning of the biosystems of the planet. We cannot own the
Earth or any part of the Earth in any absolute manner.

—Thomas Berry, The Great Work

I want to return briefly to some topics that I considered earlier. Much of
my reflection centers on the deep and reciprocal interactions I have had with
numerous animals, who with their profound wisdom have selflessly been my
teachers and healers.

There seems to be no doubt that reductionist science misrepresents the
world, the world of people, the world of animals—the entire deeply intercon-
nected community of Earth. This has serious consequences for the quality of
knowledge we gather and for how we interact in and with nature. Reduction-
ism promotes alienation, isolation, and disconnection. It forces a separation
between the seer and the seen—a false dualism. Science often impedes our
truly sensing, feeling, and understanding the scope of the amazing world
within which we live. We live as if we know with great certainty how whole
systems work, but our knowledge is far from infallible.

Reductionism can also easily lead us away from viewing animals’ worlds
as they view then and toward rampant and destructive anthropocentrism. Sci-
ence can indeed make nature less majestic and less magical and appear less
wise. But let us not allow it to continue to do so.

Holistic and more heart-driven science is needed, science infused with spirit,
compassion, and love. Closet holists need to emerge and offer their heretical
views. Holistic heartfelt science reinforces a sense of togetherness and relation-
ship, family and community, and awe. It fosters the development of deep and
reciprocal friendships among humans, animals, and other nature. It helps us
resonate with nature’s radiance and lessens our tendency to think, egocentri-
cally, that we are at the center of everything. Thomas Berry (1999) stresses
that we should strive for a “benign presence” in nature. Native Americans are
proud to claim that “animals are all our relations.” Animals and inanimate
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landscapes need to speak for themselves, and we must listen to their messages
very carefully. Trees and rocks need love too.

We need a science that incorporates who we are as the human practition-
ers of the business of science. Solid science can be driven by the stirrings of
one’s heart. Saturating science with spirit and compassion will help bring sci-
ence, nature, and society into a unified whole. Questioning science will help
insure that we will not repeat past mistakes, that we will move toward a world
in which humans and other animals share peaceably the beneficence of nature.
Magnificent nature—the cacophony of its deep and rich sensuality—will be
respected, cherished, and loved.

VISUALIZING COMPASSION: MINDING ANIMALS,
MINDING EARTH

Compassion—surely that is what the earth seeks most in us.
—Calvin Luther Martin, In the Spirit of the Earth

Alan Sponberg (1997, 366-67) presents a useful model of compassion in
his “hierarchy of compassion.” In his hierarchy, “vertical progress is a matter
of ‘reaching out,” actively and consciously, to affirm an ever-widening circle
of expressed interrelatedness; ... progress along this spiral path confers no
increasing privilege over those who are below on the path. Quite the contrary,
it entails an ever increasing sense of responsibility ... for an ever greater cir-
cle of relatedness ... expressed by the Buddhist term karund—compassion or
‘wisdom in action.”” Sponberg’s views on compassion are compelling, for they
accentuate how we humans need to come to terms with who we are in a hier-
archy of compassion. Sponberg also stresses that higher does not mean “bet-
ter” but, rather, more responsible.

We must move forward with grace, kindness, generosity, humility, respect,
compassion, and love. By minding animals, we mind ourselves. By minding
Earth, we mind ourselves and the entire integrated community of Earth.

Let us make a pact to do no intentional harm, to treat all individuals with
compassion, and to step lightly into the lives of other beings, bodies of water,
air, and landscapes. It will be difficult, but if we set any lower goal we can be
sure that we will not be able to accomplish win-win agreements. Moral
progress requires moral choices. Let us expand our relatively closed human
clubhouse to incorporate all of Earth.

As I write, I am at once smiling and feeling twinges of sadness, for I have
touched on so many topics and so much more work needs to be done. It is
unsettling that nearly half our splendid planet has been transformed so that
there are “dead zones,” areas where there is little or no oxygen in coastal
waters. It is unsettling that so many animals are harmed and killed by humans.
Perhaps the biggest and most difficult question of all is whether enough of us
will choose to make the heartfelt commitment to making this a better world,
a more compassionate world in which love is plentiful and shared, before it is
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too late. I believe we have already embarked on this pilgrimage. My optimism
leads me in no other direction.

CONSUMMATE COMPANIONS: WHY WE NEED ANIMALS
Now MORE THAN EVER

One means of sanity is to retain a hold on the natural world, to remain,
insofar as we can, good animals.

—Wallace Stegner, Wilderness Letter

The image of the world around us that science provides is highly deficient.
It supplies a lot of factual information, and puts all our experience in
magnificently coherent order, but it keeps terribly silent about everything
close to our hearts, everything that really counts.

—Max Schrodinger (quoted by Revel and Ricard, 1998, p. 214)

Let us not continue to behave in ways that disrespect and destroy nature.
Let us be very careful as we trespass into the world of other animals so we
don’t lose our animal friends, our consummate companions—and only then
discover how much they truly mean to us because of who they are.

I hope I have convinced you that studies of animal behavior, including
their passions and beastly virtues, are essential for learning more about
nature’s wisdom. And I hope I have convinced you that science, nature, kin-
ship, ethics, and heart can coexist as we travel the path to and from nature’s
wisdom. We need to let our old brains do what comes naturally and pull us
back to deep, reciprocal, passionate, and respectful interconnections with
nature.

If all the beasts were gone, men would die from a great loneliness of spirit,
for whatever happens to the beasts also happens to the man. All things are
connected. Whatever befalls the Earth befalls the sons of the Earth.
—Chief Seattle of the Suwamish tribe in a letter to President Franklin
Pierce

We need to appreciate and love nature with all our heart. We need wise
nature, and we need wise animals.

We are all consummate companions. We complete one another. This is why
we need animals now more than ever.
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