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Male 7lostylinus flies in combat on a fallen mango tree in a Sulawesi rainforest.
Males of this species engage in a resource-defense mating strategy (see Chapter
13), defending holes bored by beetle larvae which are attractive to female flies
as egg-laying sites. The combatants rear up as high as possible on their long
legs, pressing their heads together and pushing strenuously against each other,
in a remarkable example of convergent evolution of threat displays; similar
behavior has evolved independently in many other animals, including large
vertebrates such as red deer (see Chapter 8). Photograph by Ken Preston-Mafham|
Premaphotos Wildlife.
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An Adélie penguin rookery in Antarctica. Breeding grounds are carefully
chosen by these birds based on several factors (see Chapter 11). Photograph by
Colin Monteath/Hedgehog House.
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Preface

Another four years or so has passed since I last confronted my computer and stacks
of animal behavior journals and reprints in an attempt to bring my textbook up to
date while also making it a more effective educational tool. The job of revising is
made both easier and harder by the exponential increase in the number and quali-
ty of research articles on behavior over the past four years. In the first edition of the
book, I cited fewer than 500 scientific publications. I am now up to 1300, of which
only a handful were used the first time around. I am not at risk of running out of new
discoveries to report to my readers.

On the other hand, this flood of new information is hard to digest in a timely fash-
ion. For example, a few days before writing this Preface, [ came across a report in the
journal Nature demonstrating that the very same genes that are responsible for the
development of respiratory gill plates in wingless crustaceans are also present in insects,
in which they are involved in the development of wings. This finding has consider-
able significance for our understanding of how insects came to fly, a topic that fasci-
nates me. However, I found this paper too late to incorporate it into Chapter 7, hav-
ing decided that if I did not stop adding new material I would never get done.

The task of picking and choosing among literally thousands of good papers forces
me to select just a fraction of those I might use, after which I generally reduce a com-
plex story to a line or two of text. Even so, it is a struggle to keep the book at a
manageable length. A textbook need not be, and in fact should not be, an encyclo-
pedia. Therefore, in revising, I have tried to keep the focus on the handful of real-
ly big ideas in behavioral biology: the distinction between different kinds of under-
lying causes of behavior, how natural selection theory is used to develop hypotheses
on the evolutionary causes of behavior, what is meant by a cost-benefit approach
to behavioral analysis, and most importantly, the procedures that scientists follow
when trying to discriminate between competing explanations for something,

In order to achieve this goal, I have rewritten the book extensively, incorporating
new evidence and new topics, such as the origins of insect flight, where it seemed
appropriate. | have, however, retained the traditional organizational scheme of the
book, except for one major change. In this edition, the second chapter no longer clas-
sifies behavior into instincts and the different kinds of learning, but instead presents
the topic of communication to explain the various kinds of internal mechanisms,
ranging from genes to neurons, that underlie animal behavior. The following chap-
ters cover each of these mechanisms individually before the book switches gears
with two chapters on the evolutionary bases of communication, again using this sub-
ject to preview a series of subsequent chapters. In these chapters, evolutionary
theory is applied to topics ranging from antipredator to reproductive to social behav-
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ior, and finally to human behavior as well. I would like my readers to come away
understanding more about how animal behavior has been studied and why the logic
of science is worth appreciating.
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An Evolutionary Approach
to Amimal Behavior

OR HUNDREDS OF THOUSANDS OF YEARS, humans observed
animals for a thoroughly practical reason: their lives depended
on a knowledge of animal behavior. Even today, the study of
animal behavior has great potential importance for our species.
For example, understanding the reproductive behavior of agri-
cultural pests may ultimately lead to their control, while a
knowledge of the migratory routes of an endangered whale or
shorebird may enable conservationists to design adequate
reserves to save the animal from extinction. Even if there
were absolutely no practical benefits to be gained from learn-
ing about animal behavior, the subject would still be worth
exploring because it is so fascinating. Who would have guessed

that praying mantises can detect the ultrasonic cries of



2 Chapter 1

predatory bats, while Belding’s ground squirrels treat their full siblings different-
ly from their half-siblings, and male black-winged damselflies use their penises to
scrub other males’ sperm out of their mate’s sperm storage organ before transfer-
ring their own sperm? In the pages ahead, you will learn about many other equal-
ly remarkable feats of animals. The point of this text, however, is not only to intro-
duce you to these entertaining discoveries, but also to help you understand how
scientists have determined that praying mantises can hear sounds inaudible to
humans and have demonstrated that the penis is a weapon in the sperm compe-
tition wars among black-winged damselflies. This book is dedicated to the propo-
sition that the process of doing science is every bit as interesting as the findings
that are its end product. If I can help my readers understand the beautiful, useful

logic of science, as well as appreciate the wonderful diversity of animal behavior,

my textbook will have done its job.

Questions about Behavior

I'lived for one summer in Monteverde, a tiny community in the mountains of Costa
Rica, and while I was there a friend loaned me a black light, which I hung up by
a white sheet on the back porch of our home. The ultraviolet rays of the lamp
attracted hundreds of moths each night, and many stayed on the sheet until I could
inspect them. Some mornings I found a huge bright yellow moth of the genus
Automeris clinging to the sheet. In the chilly dawn, the sluggish moth did not strug-
gle if I picked it up carefully. But if [ jostled it suddenly, or poked it sharply on
its thorax, the moth abruptly lifted its forewings and held them up to expose its
previously concealed hindwings. The hindwings were marvelously decorated, with

1 Automeris moth from Costa Rica. (Left) Moth in its resting position with
forewings held over the hindwings. (Right) After being jabbed in the thorax, the moth
pulls its forewings forward to expose the “eyes” on the hindwings. Photographs by (lefi) the
author and (right) Michael Fogden.



