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Why We Wrote This Book

Linguistics courses are taught in several academic departments, including linguistics,
English, and anthropology. In addition, students with majors other than linguistics,
English, and anthropology might be required to take an introductory course in
linguistics. These majors include communications, education, journalism, sociology,
and deaf studies. Moreover, an introductory linguistics course often fulfills a general
liberal arts requirement. Most linguistics books on the market are directed specifically
to linguistics, English, or anthropology majors. Also, most linguistics texts reflect the
research interests and theoretic stance of the author or authors. We have attempted to
write an introductory text that covers the core topics of linguistics and provides the
information and concepts that will allow students to understand more detailed and
advanced treatments of linguistics, should they pursue the field further. In other words,
our book is written with the general education student in mind, but it also provides the
linguistics, English, and anthropology major with the resources needed to succeed in
the next level of courses. The authors are anthropologists and have included numerous
cross-cultural examples relevant to each of the topics covered.

We have written this book in a manner that does not assume previous knowledge
of linguistics on the part of the student. We explain all concepts in a systematic way
assisted by numerous pedagogical aids. We attempt to make complex linguistic topics
as easy to learn as possible.

Features of the Book

The book includes numerous pedagogical aids:

Learning objectives: These learning objectives provided for each chapter help the student
to know in advance of reading the chapter what concepts to keep in mind as they read
a chapter. The student should be able to carry out the objective after reading the chapter.

Numerous exercises and study questions: Short sections (usually three to seven
pages) of each chapter are followed by exercises and/or study questions on that sec-
tion. This helps the student to understand one subject before moving on to the next.
Most other books have all of their exercises at the ends of the chapters.

Suggested reading at the end of each chapter: Because this is a “concise” introduction
to the topic, we provide more sources for further reading than most books. If students
want to learn more about a topic that has been introduced briefly, they can use one or
more of the sources provided. The sources might also be useful to a student required to
write a paper for the course. We added new “Suggested Readings” to the fourth edition.

Chapter summaries: Each chapter concludes with a chapter summary. The sum-
mary gives a concise overview of the contents of the chapter.

In-margin running glossary and an end-of-the-book glossary: Using the in-margin
running glossary, students can quickly check the definitions of terms they read in the
text. In the end-of-the-book glossary, students can check the definition of a concept
they have read earlier if they do not remember the chapter in which it was first used.

Cross-cultural examples: We have numerous cross-cultural examples. As we explain
concepts of importance to all students of language, we draw upon examples from
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around the world. Chapters 6, 7, 8, and 12 cover topics of primary interest to
linguistic anthropologists.

Instructor’s Manual with Tests: The author-written test bank features nearly a
thousand test questions in four question types—multiple-choice, true/false, match-
ing, and essay. The fourth edition includes new questions on all new sections of the
text. The answers to all of the exercises that are not answered in the text or in
Ap-pendix B are provided to instructors in the test bank. Please visit the companion
website at www.routledge.com/9780133811216.

New to This Edition here. The following is a chapter-by-chapter list of the major
changes made in the fourth edition.

e Chapter 1 includes a new introduction that discusses the different subfields of
linguistics.

e In Chapter 2, there is an expanded coverage of schwa and an added section on
r-coloring of a vowel.

e In Chapter 3, we have made some additions and changes to the section on
distinctive features.

e In Chapter 4, the section on lexical categories has been reworked and is now
presented in a table.

e Chapter 5 has been reorganized so that the “Grammaticality Judgments and
Ambiguity” section has been moved from the middle of the chapter to the end of
the chapter to provide better flow of topics. The phrase structure rules and tree
diagrams have been revised to be more compatible with each other and more
consistent with modern generative grammar; the definition of predicate has been
updated and refined; a diagram has been added to the box on recursion; and
there have been many other smaller changes to the chapter. An alternative to
generative grammar (cognitive-functional linguistics), especially in terms of the
concept of a universal language acquisition device has been noted and the reader
is referred to Chapter 8 where this alternative is discussed.

e In Chapter 6, the concept called “The Force of Language” has been added, as
well as the concept of the ordering of an utterance and the use of silence in
Samoa. We also provide an additional example for the maxim of quantity and
further explanation of the Japanese concept of enryo.

e A new box (Box 7-1) has been added to Chapter 7. It examines the questions of
how many dialects there are in a language. Also, information on Light Warlpiri and
the unique process that lead to its development are included in the chapter. We have
also added additional examples in the section on the Sapir-Whorf hypothesis. There
is a new section on “mock” languages. There is new information on the attempt to
save endangered languages with Mayan being used as one of the main examples.

e In Chapter 8, there is new information on language and the brain. The section
on “The Poverty of the Stimulus” has been rewritten and expanded. Informa-
tion on cognitive-functional linguistics has been added and discussed in rela-
tionship to the controversy over whether there is a dedicated area of the brain
involved in language acquisition (a language acquisition device), or if language
acquisition is the result of more general cognitive processes.

e Minor changes have been made to Chapter 9.

e In Chapter 10, we have clarified the differences between the terms homograph,
homophone, homonym, and heteronym by adding a chart on the topic; revised
some of the figures dealing with the section “Ancient and Modern Scripts”;
added some material to the section on the printing press and to the section on
the significances of computers to modern human mass communication in the
section called “A Few Words about Computer.”



e A new box on whistle “languages” was added to Chapter 11.

o In Chapter 12, we have added some new information on how some classes
of words are more conservative than other classes in terms of change and
replacement over time. We also added some information on how storytelling in
the Zapotec language is helping to preserve this Latin American language.
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BN CHAPTER 1 I

Introduction: The Nature of
Communication

LEARNING OBJECTIVES

m Explain the difference in the meaning
of the words communication and
language.

®m Recognize that language is rule-
governed and explain this fact.

® Compare the differences between
linguistic competence and linguistic
performance.

® Describe the ways that nonhuman
communication systems differ from
language.

m Explain the statement: “Human
communication is like an elaborate
dance.”

® Construct a chart or a list that explains
why most linguists believe that apes,

such as Washoe and Koko, are not fully
displaying human language abilities.

m Analyze the statement: “Language is not
dependent on hearing or on speech.”

Linguistics is the scientific study of any aspect of language. Since language is a
human universal, all academic fields that study humans have an interest in lan-
guage. In general, a linguist might study the rules by which linguistic elements are
formed, that is, grammar (Chapters 4 and 5); how linguistic elements carry meaning
(semantics and related studies, Chapter 6); and how language context influences
and shapes meaning (pragmatics and related fields, Chapter 6).

Many animals are social animals—that is, they live in groups. Language expands
the human capability for social interaction beyond that of other social animals.
Because language is so important to social interaction, over the years some sociologists,
anthropologists, psychologists, and others who study human behavior have synthe-
sized their studies with linguistic knowledge and created the fields of sociolinguistics
(the first part of Chapter 7), linguistic anthropology (the second part of Chapter 7),
and psycholinguistics.

Since the potential for language is ultimately a biological potential, linguistics
has become important in biology. Neurolinguistics deals with the parts of the brain
that allow for language to be acquired, developed, and be used (Chapter 8). Evolu-
tionary linguistics deals with how that potential might have originated and evolved
in the human species (covered in several chapters). Clinical linguistics deals with
helping people with language pathologies.

Historical linguistic studies language change and the historical relationship
between languages (Chapter 12). There are also many areas of what is called
applied linguistics. Applied linguists uses knowledge gained from linguistics to help
people learn languages and to aid people in language related issues of everyday life.
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Communication is behavior that
affects the behavior of others by the
transmission of information.

A code is a complex pattern of
associations of the units of a
communication system. In language,
those units could be sound units;
meaningful units, such as words; or
meaningful units that are larger than
words, such as phrases, clauses, and
sentences.

Language in its narrowest sense is,
for most linguists, a uniquely human
cognitive system used to produce
and understand precise meaningful
utterances.

An utterance is a stretch of speech
between two periods of silence or
a potential (perceived) silence. An
utterance does not have to be a
complete sentence.

To encode is to put a message into
code.

Grammar is the system (pattern)

of elements (such as words) and of
the rules of phonology, morphology,
syntax, and semantics inherent in a
language. The term grammar also
refers to the study of those elements
and rules.

They can have careers as foreign language or second language teachers, interpreters/
translators, dialect coaches, and in many other areas.

In addition to these different areas of linguistic study (and the above listing
is not complete) there are also many different theoretical approaches to linguistic
topics. For instance, there are many ways to analyze grammar. This book is a brief
introduction to linguistics and we will only skim the surface of the complex and var-
ied field of linguistics. You can read additional general information about linguistics
on the Linguistics Society of America’s website at: http://www.linguisticsociety.org/.

The Nature of Communication

A male firefly moves through the evening air flashing a distinctive signal. A female sail-
ing over the meadow responds with a brief flash. The male alights and mating occurs.

A foraging robin spots an owl. Immediately the robin produces a sharp call
that sounds like “chink.” Other birds in the area are alerted by this vocalization; the
predator has lost the element of surprise.

A young, lost monkey continually produces squeaks, screams, and “rrah”-sounding
calls. The racket attracts the attention of the infant’s mother. They are reunited.

Broadly smiling, a college student returns home. “I got an A on my linguistics
midterm; can you believe it?” The parents respond, “It’s hard to believe, but we
have never known you to lie.”

Communication is behavior that affects the behavior of others by the transmis-
sion of information. When an organism or machine communicates, it sends mes-
sages about itself or its environment. The result of communication is change. The
monkey changed a potentially dangerous situation into a secure one; the student
changed the parents’ opinion.

In order for communication to take place, a receiver must detect the sender’s mes-
sage. The sender’s message could be information about an internal state, such as fear,
hunger, or sexual receptivity, or about an external condition, such as the presence of
a predator. The message is placed into a code. The firefly’s code is made up of specific
patterns of flashes. Humans have a highly elaborate code called language, made up
of large numbers of individually distinct words and the rules to combine them. The
words language and communication are not synonymous. Communication is a very
broad concept. All organisms communicate. Language is a much narrower concept,
and in its narrowest sense language is seen by linguists as a uniquely human capacity
used to produce and understand precise meaningful utterances (stretches of speech
between two periods of silence or potential silence). (See Box 1-1).

All codes have rules. Certain types of flashes in a specific sequence make up
the firefly’s code. When it has a message to convey, the firefly encodes that message
according to the rules. How does the firefly know these rules? Well, it doesn’t. It is
preprogrammed by its species-specific genetics to encode certain messages at cer-
tain times. These messages might be encoded as the result of internal physiological
processes (such as the production of specific hormones) or when specific external
stimuli activate a response to encode the message.

Although there might be universal aspects of all languages that are innate,
specific languages are learned. The potential to acquire a language is also innate.
Humans have the genetic potential to learn to encode their messages by acquiring
the rules, or grammar, of their language. Some nonhumans might have a limited
potential to grasp very basic principles of grammar, but complex principles of
language are well beyond their abilities.!

"W. Tecumseh Fitch and Marc D. Hauser, “Computational Constraints on Syntactic Processing in a Non-
human Primate,” Science 303 (January 13, 2004), 377-380.
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I BoX 1-1 e——

The Faculty of Language in the Broad Sense and the Faculty
of Language in the Narrow Sense

Two biologists, Marc Hauser and W. Tecumseh Fitch, and linguist Noam Chomsky point
out that current evidence indicates that nonhuman animals including apes and birds, such
as Alex the parrot, may share some of the characteristics that are important for the facility
of language in humans. They called these shared capabilities the faculty of language in the
broad sense (FLB). The FLB includes the motor and neurological systems that allow us to
interact with the world around us and the physical and neurological systems that allow us
to create sounds and movements that have the potential to communicate. Some nonhuman
animals have conceptual-intentional systems that store knowledge about the world and allow
the animal to form intentions on the basis of that knowledge and act on those intentions,
as when a chimpanzee in the wild makes a tool in order to exploit a food source. Some
animals have complex navigational systems; others can recognize themselves in mirrors or
react differently to different colors, shapes, and numbers of items. Some psychologists even
think that chimpanzees can infer from actions of others what a person or other chimpanzee
is thinking.

Noam Chomsky’s linguistic theory defines language as a cognitive computational
function. The human mind can take a finite number of items (sounds or words, for instance)
and rearrange them into a potentially infinite number of messages according to a program
(grammar). Some of the elements of that program are universal and innate, and some of
the elements are learned. In this regard, Hauser, Chomsky, and Fitch believe that there
are characteristics of language that are unique to human language. They call the unique
characteristics of language the faculty of language in the narrow sense (FLN). The primary
feature of FLN is recursion. Recursion is the process whereby any linguistic unit can be made
longer by embedding another unit in it. I can say, “I am going to the store.” Or I can say,
“My wife and I are going to the store.” Or I could say, “My wife, children, and I are going
to the store.” In fact, I can add to the first sentence endlessly. Notice that I can also add to
the end of the sentence: “My wife, children, and I are going to the store and then we are
going to a movie.” The recursiveness of language allows people to compare, analyze, and
combine thoughts in a limitless way. To Hauser, Chomsky, and Fitch, the recursive property
of language is the main thing that makes language unique to humans.? However, even this has
been questioned recently. Linguist Dan Everett has said that the language of a people who
inhabit the rainforest of northwestern Brazil, the Piraha, does not display recursion. Although
this conclusion is controversial, if this were true, then concepts of universal grammatical
principles would also be questionable. The June 2009 issue of the journal Language contains
a debate on this important topic.? There is more on this in Chapter 7.

Communication occurs if the receiver then decodes the message that is sent. To
decode a message means to react in a way that reflects the reason the message was
encoded. If a person speaks a language that a second person does not know, the
listener will not decode the first person’s message. The listener will not know what
the words mean and, of course, will not know the grammar implicit in the message.

*Marc D. Hauser, Noam Chomsky, and W. Tecumseh Fitch, “The Faculty of Language: What Is It, Who
Has It, and How Did It Evolve?” Science 298 (November 22, 2002), 1569-1579.

3Andrew Nevins, David Pesetsky, and Cilene Rodrigues, “Piraha Exceptionality: A Reassessment,”
Language 85 (June 2009), 355-404. Daniel L. Everett, “Piraha Culture and Grammar: A Response to
Some Criticism,” Language 85 (June 2009), 405-442.

Recursion is the process whereby
any linguistic unit can be made longer
by embedding another unit in it.

To decode a message is to react to it
in a way that reflects the reason that
the sender encoded it.
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The phonological system of a
language is the grammar (pattern) of
sounds of that language.

A lexicon is a mental dictionary, the
vocabulary that one has stored in the
brain.

Morphological rules are the rules
used to construct words from their
component parts.

Syntax is the set of rules a person
uses to form units of language larger
than words. The term syntax also
refers to the study of those rules.
Semantics is the study of meaning.
Linguistic competence is the
(mostly) subconscious knowledge

of language that allows a speaker to
create a potentially infinite number of
messages.

Productivity is the ability to produce
messages that one has never
produced before and to understand
messages that one has never heard or
seen before.

Linguistic performance is the
application of linguistic competence
to actually producing an utterance.

There are several levels of grammar that must be acquired. Acquiring a lan-
guage involves acquiring the phonological system of that language: what sounds are
used and how they are related to each other. It also involves learning the vocabulary
or lexicon of a language and the ways in which lexical items, such as words, are
constructed; these are the morphological rules of a language. Acquiring a language
also involves learning how sentences are constructed and how sentences are related
to each other; this is knowledge of the syntax of a language. A person must also
recognize how words and sentences relate to the objects to which they refer and
the situations that they describe. Semantics is the study of the rules of meaning, the
systems by which we derive meaning from a message.

Although grammar is learned, it is learned so subtly that most of the rules are
subconsciously known. This mostly subconscious knowledge of the grammar and
lexicon of one’s language is linguistic competence that is drawn upon to properly
encode and decode a virtually infinite number of linguistic messages. If you speak
English, you know that the following sentence is syntactically correct: “I am going
to the store.” You also know that the following sentence is not correct: “*Store to
the going am 1.” (Note: “*” means that the form is ungrammatical.)

You know that in an English sentence (a declarative sentence), such as the cor-
rect one above, the subject comes first, followed by the verb, and then information
to complete the sentence, such as a prepositional phrase. If you are a native speaker
of English, you were not taught this in a formal manner. You acquired knowledge
of the syntactic rules involved in this sentence by listening to other people speak. As
you listened to and experimented with language, you built up a subconscious inven-
tory of rules. These rules let you do an amazing thing: create a virtually unlimited
number of utterances from a limited number of words. You have never before spo-
ken most of the sentences that you will speak today. This creative aspect of language
is often called productivity. It allows us to express and understand ideas that have
never before been expressed.

The fact that we have an internalized linguistic competence does not mean that
we always apply it correctly. If you are tired, sick, or distracted, you might make
mistakes. You might repeat a sound that occurred earlier in a phrase. For instance,
the intended utterance “Bob gave the baby a toy” might be said as “Bob gave the
baby a boy.”

This mistake is not a mistake in competence. The speaker will most likely know
he or she said something wrong. It is a mistake in linguistic performance. Perfor-
mance errors are often systematic. That is, certain types of errors occur regularly.
For instance, certain sounds are consistently substituted for others, sounds are sys-
tematically transposed with other sounds, and sounds are added or omitted in pre-
dictable ways. Because speech errors are not accidental, their study has shed light on
the mental organization underlying linguistic competence.

Humans encode and decode linguistic messages on the basis of shared knowl-
edge of a learned code. Two people speaking the same dialect (variety) of English
will have little problem communicating with each other. On the other hand, two
people who speak mutually unintelligible languages will not be able to commu-
nicate linguistically. However, they may be able to communicate through sharing
information by some other means, such as gesturing.

Communication can be sent over a number of channels. The movement of the
vocal apparatus puts air into motion. The resulting sound waves are received by
the ears and decoded by the brain. Most language is conveyed in this way—that is,
by speech. However, there are those people who cannot speak or hear. For them,
the vocal-auditory channel is closed. Yet this does not mean that they cannot com-
municate linguistically. Language resides in the mind—that is, the brain. It is not
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dependent on hearing or speech. People who do not speak, use silent languages based
on movements of the hands and body. These are full languages, capable of commu-
nicating any message an oral language can convey. Humans can also communicate
linguistically through another channel—writing. Speech, sign language, and writing
are called delivery systems of language. Language is the lexicon and grammatical
rules that exist in your head. Speech, sign language, and writing are the ways that
linguistic (verbal) knowledge gets out of your head and into the heads of others;
that is, these are systems to deliver linguistic information. Speech, sign language,
and writing will be discussed later in this book.

Humans also communicate in nonverbal ways. Nonverbal means nonlinguis-
tic—that is, not through speech, sign language, or writing. Humans, as well as
other animals, communicate with gestures, by changing the spatial arrangement
between individuals in a group, by their physical appearance, facial expressions,
touching behavior, and other means (see Chapter 11). Communication cannot be
completely explained in a linear fashion; that is, in terms of a simple transmission
of a message (information) from a sender to a receiver over a channel of commu-
nication. Instead, it might be characterized as an elaborate “dance.” This dance
includes a synchrony (simultaneousness) of linguistic messages with nonverbal
messages. As people talk, their bodies move to punctuate what they are saying
and sometimes to contradict what they are saying. Their words are reinforced
with the emotions conveyed through facial expressions and even pupil dilations
and contractions. They touch each other to express concern, reinforcement, and
affection. They take turns. In fact, if you watch people communicate “with the
sound off,” that is, from a distance, they appear to be involved in an elaborate
dance. Through this dance, messages evolve that may not conform to the original
intent of the initiator of the communication. In other words, human communica-
tion is dynamic, involving feedback that is both linguistic (verbal messages) and
nonlinguistic (nonverbal messages). The outcome is often, perhaps usually, not
completely predictable.

The result of a communicative act is not always predictable because the mean-
ing of a message is not contained only in the message itself. The meaning of a mes-
sage is dependent on such factors as the intention of the sender, the relationship of
the sender to the receiver, the social context of the message, and the personal and
cultural background and biases of the sender and the receiver (see Box 1-2). In ad-
dition, there can be interference in the transmission of a message. This interference
(sometimes called static or noise) might have to do with the physical environment.
Examples of physical interference to communication might be traffic noise, a loud
air conditioner, someone standing in front of a sign language interpreter, or a page
produced by a printer that was almost out of ink. There can also be semantic inter-
ference. For instance, a receiver simply might not completely understand what the
sender intended to say. Or a person might make the wrong assumptions about the
person with whom he or she is communicating, and this will affect the decoding of
the message. Communication involves “engagement and disengagement, synchrony
and discord, breakdown and repair.”* From this dance, messages emerge. (For a
fieldwork exercise in observing and analyzing people’s linguistic behavior, see Ex-
ercise 1, Appendix C. For a more detailed discussion of various models of com-
munication, see http://www.cultsock.ndirect.co.uk/MUHome/cshtml/introductory/
sw.html.)

4Stuart Shanker and Barbara King, “The Emergence of a New Paradigm in Ape Language Research,” in
Behavior and the Brain (London: Cambridge University Press, 2002).

A delivery system of language

is the way in which knowledge of
language (linguistic competence) is
used to send a message. The three
basic ways of delivering a message
linguistically are speech, writing, and
sign language.

Verbal means language: speech,
writing, or sign language.
Nonverbal means not language.
Nonverbal communication is any
communication that is not conveyed
through speech, writing, or sign
language.

Synchrony is the connection and
relationship between two or more
things that occur at the same time.
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Culture shock is the disorientation
and anxiety that occur when social
expectations are not met.

Ethnocentrism is judging other
cultures by the standards of your
culture; it is also the belief that your
culture is superior to other cultures.

I BoxX 1-2 ——

Miscommunication Based on Cultural Differences

People from the same culture might misinterpret the meaning of one another’s messages
partially because of individual differences based on personality traits and differences in
socialization. For instance, one person might, with positive intention, ask another person
questions that are thought to be overly personal and invasive. However, it is even more likely
that people from different cultures will misinterpret one another’s messages.

Travelers, including businesspeople, who enter foreign countries often experience what
anthropologists call culture shock. Culture shock is the disorientation and anxiety that
occur when social expectations are not met. Culture shock sometimes leads to depression,
homesickness, and negative attitudes about a foreign culture.

Within a culture, people’s behaviors are relatively predictable. If one American meets
another American for a business meeting, a firm handshake might communicate confidence,
sincerity, and a willingness to conduct business. However, among some Middle Eastern,
Asian, and American Indian cultures, a firm handshake might be interpreted in a negative
way, indicating aggression and lack of respect. The misinterpretation of intent will most
probably affect whatever interaction follows. Thousands of verbal and nonverbal behaviors
that we learn, mostly subconsciously, as a part of our culture might have an unintended
consequence in a foreign culture. What topics we choose to talk about, how long we talk
about those topics, how fast or slow we talk, to whom we address our conversation (based
on the age and gender of the people in a room, for instance), when and why we laugh,
whether we look directly at the person we are talking to, where and when we touch another
person, will all affect how others judge us and react to us (see Chapter 11 on nonverbal
communication).

Culture shock might occur when the norms that we take to be the correct and positive
ways to act receive negative feedback from others. It can also occur when we don’t understand
the norms and social cues of other people. Often this will lead a person to negatively evaluate
another culture as being “wrong,” or “primitive,” or even “evil.” This is called ethnocentrism.
Ethnocentrism is judging other cultures by the standards of your culture; it is also the belief
that your culture is superior to other cultures. Often, as people have more experience with a
foreign culture and gain more understanding of that culture, their ethnocentrism decreases.
As cross-cultural understanding increases, the opportunity for static or interference in
communication decreases.

For information on cultural differences in behavior that might specifically affect business
communication, access International Business Etiquette and Manners at http://www
.cyborlink.com/ The website gives information on doing business in numerous countries.
Also, see Box 11-3 on cultural differences in the meaning of color.

Nonhuman and Human Communication
Compared

In the previous section, some basic concepts about communication and language were
introduced. Now we will refine our understanding of these topics through comparison.

The Dance of the Honeybee

A bee, home from the discovery of a nearby source of food, begins to “dance”
on or inside the hive. This dance, called the round dance, contains no directional



CHAPTER 1 » Introduction: The Nature of Communication 7

FIGURE 1-1 Honeybee Round Dance

The forager bee (uppermost) moves in circles. Taking rapid rocking steps, she is followed

by three workers. The workers acquire knowledge of a food source that is close to the hive.
Different types of honeybees use this dance to indicate food at different distances. Usually, this
distance does not exceed eighty-five meters.

Source: Reprinted by permission of the publisher from The Dance Language and Orientation of Bees by Karl
von Frisch, translated by Leigh E. Chadwick, Cambridge, Mass.: The Belknap Press of Harvard University Press,
Copyright © 1967 1993 by the President and Fellows of Harvard College; p. 29.

information. It simply arouses the other bees. They are stimulated to take flight
around the hive in a search for the odor that the dancer has brought from the food
source (see Figure 1-1).

When a bee returns from a more distant food source, she does what is called the
Schwanzeltanz or the waggle dance (see Figure 1-2). She wags her abdomen as she runs
straight for a short distance while making a rasping sound with her wings. She
makes turns that create a figure-eight design. The movements of the dance indicate
to the other bees in the hive where the scout bee found the food. Karl von Frisch was
the first to decode the dances of the honeybees.’ As early as the 1940s, he found that
honeybees can communicate the direction, distance, and quality of a food source to
members of their hive through elaborate dances. Scientists have also discovered that
the bees produce a hive-specific pheromone that they leave at the source of the nec-
tar, helping to direct the other bees to the site. A pheromone is a chemical that is se-
creted by one individual and acts from a distance on another individual to alter that
individual’s behavior. The scout bee also brings back the scent of the nectar itself,
which further aids the other bees in locating the food source. So there are several
indicators of where the food is located: the “dance,” the pheromone, and the odor

Karl von Frisch, “Tanze der Bienen,” Osterr. Zod. Z. 1 (1946), 1-48. More recently, see K. von Frisch,
“Decoding the Language of the Bee,” Science 185 (1974), 663-668.

A pheromone is a chemical that is
secreted by one individual and acts
from a distance on another individual
to alter that individual’s behavior.
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Redundancy occurs when the same
message (or elements of a message)
is encoded in different ways and is
simultaneously sent to the receiver of
the message.
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FIGURE 1-2 Waggle Dance of the Honeybee

Source: John Alcock, Animal Behavior (Sunderland, Massachusetts: Sinauer Associates, 1975), 420. Copyright © 1975
by Sinauer Associates, Inc. Reprinted by permission.

of the food. In other words, there is redundancy in the bee’s communication about
the nectar. The condition of redundancy exists when there are multiple channels of
information or multiple messages over the same channel of communication that
indicate the same information. Redundancy helps to get the message to the receiver
of the message. If there is interference or “static” on one channel of communica-
tion or in one of the repetitive messages on the same channel, another of the mes-
sages might still get through. If there is a wind or competing odors that obscure the
pheromonal message or the scent of the food source, then the bees may still locate
the nectar primarily on the basis of the dance. If the view of the dance is blocked or
interrupted, the bees may still find the nectar on the basis of odor. The redundancy
in human communication, including language, will be discussed in later chapters.
In recent years, the strength of the above scenario has been questioned.® Some
studies indicate that the main function of the dance is simply to motivate the ob-
server bees to go out and forage for nectar. Although the information described
above is encoded in the bees’ dance, most of the bees are stimulated by the dance to
search for nectar in areas they have been before, rather than to follow the directions
in the dance or even the olfactory information. Nevertheless, the dance shows how
complicated the process of communication can be in an animal such as an insect.

Do Bees Learn Their Behavior?

When introduced to a hive, a bee raised in isolation will do all the dances that the
hive-raised bees do. However, it will not do the dances with equal precision. It ap-
pears that a young bee needs a couple of hours of flying experience to be able to use

¢Christoph Griiter, M. Sol Balbuena, and Walter M. Farina, “Informational Conflicts Created by the
Waggle Dance,” Proceedings of the Royal Society of London—Series B: Biological Sciences 275 (June 7,
2008), 1321-1327.
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the sun’s course accurately. A young bee must also practice following dancers before
it can react accurately to the other bees’ dances. So we can say that the general pat-
tern of bee dancing is innate, but precision is partially learned.

Bees dance. Birds dance, too, especially in mating rituals. But it is the calls and
songs of birds rather than their dances that we turn to next.

The Vocalization of Birds

Danger lurks all around for birds. A main response to a potential predator is the
alarm call. A blackbird, sensing a danger to its nest, will produce a call that sounds
like “dook.” A call that sounds like “ziep” will advertise that the danger is consider-
ably more serious. Depending on the species, birds have a code containing as few as
three and as many as thirty calls. The most frequent calls broadcast a potential or
actual danger. When a bird gives out an alarm call, the predator has lost one of its
most potent weapons: surprise.

Calls are not limited to signaling alarm. The chicks of some species signal each
other while still in the egg! Apparently this synchronizes the time that they will
hatch. Other calls coordinate a flock while in the air; keep a mated pair together;
mislead enemies; convey begging; indicate hunger, pain, or abandonment; show the
need for rest; or indicate the presence of a nest.

The development of an instrument called the sound spectrograph revolution-
ized the study of sound signals, both animal and human. It produces pictures of
sound. These graphic expressions make detailed analyses of sound much easier
than analyses done from a sound recorder. Figure 1-3 is a sound spectrogram of
the flight-alarm calls of five species of birds. All of these alarm calls are long, with
a tapered beginning and end. The similarity in these calls is most likely because this
type of call makes it difficult to pinpoint the location of the bird that is emitting it.

Calls are one of two main categories of bird sounds. The other category is song.
Like most things in nature, the distinction between these categories is not clear cut.

Generally, calls are short, consisting of up to a few notes. Bird songs are more
elaborate, as illustrated in Figure 1-4. Calls and songs also serve different functions.
A male bird attracts a mate basically by using a song. The male bird also uses a
song to warn other birds away from a specific area he has claimed. Whereas calls of
various species of birds are often similar, songs are not. This makes good sense. An
alarm call of one bird will often alert other birds to danger. All potential prey will
benefit. Yet a bird must find a mate of its own species and establish its own territory.
Hence, bird songs are species specific and to some degree can be individual specific.
Another difference between calls and songs has to do with the acquisition of these
sounds. With few exceptions, calls seem to be completely innate. On the other hand,
the acquisition of bird songs shows a complex relationship among genetics, learn-
ing, and the environment.

Inheritance and Learning in Birdsongs

A bird reared in isolation will not sing the same as a bird reared in its natural
environment. As with bee dancing, this indicates that the bird learns details of its
song from its environment. A classic experiment involving the American white-
crowned sparrow showed this convergence of heredity and learning. The white-
crowned sparrow raised in isolation will not develop the normal song. It will sing,
but the song will be simpler and lack features of the normal song. The bird must
be exposed to members of its own species. The exposure must take place within
fifty days of hatching. The fact that the isolated bird will sing a song that is similar

The sound spectrograph is an
instrument used to analyze sound

by producing a visual record of

the time duration of the sound, its
frequency (number of occurrences
within a specific unit of time), and its
amplitude (degree of loudness).

Calls are usually relatively short vocal
signals that might communicate a
variety of messages. A variety of
other species might respond to the
calls of a given species.

Songs are longer and more complex
sequences of sound that, in birds, are
usually associated with attracting a
mate. Songs are species specific.





