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Preface

These notes are intended to help undergraduates who need to understand something of
behavior both for its intrinsic interest and for their future careers in medicine, biology,
psychology, anthropology, veterinary medicine, and nursing. In Emory University’s
Biology Department, a single-semester course called Evolutionary Perspectives on
Behavior is given to undergraduates. It amounts to four, not eight months of study, so a
great deal of compression is essential. There are several excellent textbooks available
that deal with behavioral science from different perspectives, but we have found them
too compendious for use in a short course when students are so heavily burdened; it is
unsatisfactory to direct them to a chapter here and there in several different books or to
this or that review article and original paper. In this volume, we have tried effectively
and inexpensively to put in one place what we know is needed. The topics we have
selected deal with their subjects in a simple, straightforward way without being too
superficial. We could not cover everything and the gaps are not entirely idiosyncratic but
reflect what students are given very well in other courses. Thus, there is no mention of
the physiology of the axon and synapse; learning, memory, cognition, and basic genetics
are hardly touched upon because students know about these matters from elsewhere.
This volume particularly emphasizes certain physiological mechanisms when they are
known, and it also draws attention to the application of what is known about animal
behavior to the human, sometimes even to the clinical situation. The illustrative exam-
ples are taken from both the classical behavioral literature and newer work.

It has given us considerable pleasure to write this volume and we trust it will find a
useful niche in the education of our students.
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CHAPTER 1

The Study of Behavior
History

A BRIEF HISTORY

The attempt to understand and classify the behavior of animals, and in particular that of
humans, has engaged scholars for many centuries, at least since the time of the Greek
philosophers Aristotle and Plato. Ethology developed from zoology, that is, from the
study by naturalists of animals in their natural habitat, whereas psychology developed
from philosophy. Much of the difference between the theoretical and methodological
approaches taken by ethologists and psychologists can be traced to their different
origins. The following sections briefly summarize the principal branches of the behav-
ioral sciences, ethology, and comparative psychology, the controversies between them
during the 1950s and 1960s, and the subsequent synthesis that has developed into the
modern study of animal behavior. This may be the most difficult chapter in the book to
master.

Classical Ethology

The term ethology comes from the Greek word ethos, meaning habit or manner,
and was once applied to what we now know as ecology. From the turn of the twentieth
century it gradually came to be used to describe the study of the naturalistic behavior of



2 CHAPTER 1

animals, and has been the generally accepted term for this branch of natural history since
1951.

Ethology received an impetus from scientists who recognized the importance of
Charles Darwin’s groundbreaking insights into evolution (Darwin, 1859) that, for the
first time, linked the behavior of animals with their environment. The basic tenet of
ethology is that animals evolve not only morphologically but also behaviorally, due to
the selection of traits that allow animals to interact successfully, if not optimally, with
their environments to survive and reproduce. Ethologists are therefore concerned with
why animals perform certain behaviors in their natural habitats, and seek to understand
how animals interact and cope with their environment, that is, how they feed, avoid
predation, seek and court a mate, and raise their young. One of the earliest scientists that
we would now call an ethologist was Douglas Spalding, a tutor to the family of Bertrand
Russell, a twentieth-century philosopher and nuclear disarmament advocate. He con-
ducted experiments with birds, mostly chickens, showing that various adaptive behav-
iors, those increasing the probability of survival and of producing young, are instinctive
(inborn or innate and coded by the genes), although a period of maturation might be
necessary for their appearance (Spalding, 1873). At the time, the prevailing view was
that an animal or person is born as a tabula rasa (a clean slate), and that all behaviors are
then learned more or less rapidly during life. The work of Spalding, and others like him,
remained unrecognized and mostly forgotten, and some 60 years passed before several
European naturalists brought the field of ethology into prominence and eventually into
public recognition with the joint award of the 1973 Nobel Prize for Physiology or
Medicine to its three main pioneers, Konrad Lorenz, Nikolaas Tinbergen and Karl von
Frisch.

Lorenz (Fig. 1-1), generally recognized as the founder of ethology, which he
named, was born into the family of a prominent and wealthy Austrian surgeon in 1903.
From an early age, he surrounded himself with many different wild animals, especially
birds. He obtained a medical degree but soon concentrated on animal studies, and in
1940 took the Chair of Philosophy once held by Emmanuel Kant (psychology was still
subsumed under philosophy at that university) at Konigsberg University in Germany,
until called up as an army doctor in 1941 to serve on the Russian front. He resumed his
work in Germany after the war and returned to his ancestral home near Vienna after
retirement. Although unaware of Spalding’s studies, Lorenz was influenced by the work
of earlier naturalists and also that of Sigmund Freud. Lorenz discovered most of the
phenomena of ethology on the basis of his keen observational powers, intuitive insights
into animal behavior, and inductive reasoning. He relied on studying animals in their
natural environments and rarely performed an experiment, although he collaborated
with others who did and encouraged his students to do so. The Dutch ethologist
Tinbergen, considered the founder of experimental ethology, began his work in Holland
with studies on insects and fishes, and with the advent of World War IT moved to Oxford
University in England, where he remained for the rest of his life working mostly with
birds. He shared Lorenz’s concern for observing animals in their natural environments,
which he combined with elegant experiments conducted mostly in the field. Based on
Lorenz’s observations and his own experiments, Tinbergen helped to formalize some
general principles of ethology, including fixed action patterns, releasers, supranormal
stimuli, innate releasing mechanisms, and imprinting. The Austrian zoologist von Frisch
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Ficure 1-1. Konrad Lorenz, considered the founder of ethology. (Photo courtesy of Anne
Kirchbach)

was primarily an experimentalist, and began his famous, lifelong work on honeybees by
wondering why flowers were so colorful, although, at the time, the insects feeding on
them were thought to be color blind. He used conditioning techniques that had recently
been demonstrated by Pavlov (see below) to show that bees could both discriminate
colors from shades of gray and see ultraviolet (UV) light. From this he went on to
characterize the sensory world and communicatory systems of honeybees, including the
“dance” that signals the location of a food source to bees in the hive.

Ethologists differed from some zoologists (Bierens de Haan, 1940) and psycholo-
gists (McDougall, 1936; Tolman, 1932; Russell, 1938), who were called “vitalists™
because they postulated inexplicable instincts as the final determinants of behavior, and
they differed also from ‘“‘mechanists,”” namely, behaviorists who believed the internal
motivational state of an animal to be irrelevant for its behavior (see below). Ethologists
held the view that an animal’s behavior is intimately related to its motivational states,
and that the physiological mechanisms underlying both could eventually be determined
by research.



