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PREFACE

The people of Western cultures have traditionally seen humans as the center of
a universe created for humans to occupy, utilize, and control. Recently, how-
ever, the mass media’s reports of overpopulation, drought and starvation, pol-
lution, and social unrest have made it evident to many that humans are not
above and beyond the influence of nature.

We are an integral part of the natural scheme. Our survival, like that of
other organisms, depends upon maintaining a balance with the environments
that support us. We are dependent upon the natural world, and when we ig-
nore this dependence—by polluting the environment, for example—our sur-
vival itself is threatened.

Through its unique viewpoint—the holistic approach—anthropology pro-
vides insights into the dynamic interrelationships of the biological, environ-
mental, cultural, and social aspects of human existence. Humans as biological
beings cannot be studied apart from humans as cultural and social beings. By
examining our biological limitations and potentials, we can gain a fuller under-
standing of how cultural innovations affect biology and environment. By dis-
covering our relationships to the rest of the animal world and our evolutionary
history, we can appreciate more clearly our place in nature and the require-
ments for persistence.

The subject of anthropology is humankind, an unbelievably complex prod-
uct of the evolutionary process—organisms that celebrate birth, form complex
social bonds, and sometimes consider death to be a transition to a new life.
With a large brain and precise hand movements, humans have created, de-
stroyed, and rebuilt monuments to individuals, governments, and gods. Hu-
mans also have invented slavery, racial stereotypes, pollution, and wars.

This text is concerned with physical anthropology, the study of the biolog-
ical nature of humankind. The first two chapters deal with the nature of an-
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thropology, particularly physical anthropology, and certain basic philosophical
concerns. This is followed by the development of basic concepts necessary for
a proper understanding of evolutionary theory. Next, the problems of growth
and development, adaptations, and human variation are explored. We then fo-
cus on humankind’s relationship with the animal world, especially with our
closest living relatives, the primates. Through comparative studies of these
forms—prosimians, monkeys, and apes—anthropology attempts to recon-
struct many aspects of human evolution. Then we take a detailed look at the
fossil record, the physical remains of human evolutionary history. The text
concludes with a consideration of our evolutionary present and future.

The twentieth century is characterized by a rapid accumulation of new in-
formation in areas of scientific investigation. It seems as if a week does not go
by without a journal report of some major new data or hypothesis of relevance
to physical anthropology. In the past several years new discoveries in the ar-
eas of genetics, primatology, and paleoanthropology have had a major impact
on our concepts of human evolution and behavior.

As a result of these new data and ideas many changes and additions have
been made in the fourth edition of this text. We have updated the genetics ma-
terial, especially in the area of genetic engineering. Genetic procedures that
were the stuff of science fiction when the first edition of this book was pub-
lished are now science fact. One of these genetic procedures is the production
of new life forms. In 1988, the first mammals, mice with altered genetics, were
patented. We have described new data on primate behavior and ideas on the
classification of primates. The last few years have been an exciting time for
paleoanthropologists. Newly found fossils have changed many of our ideas
about the relationship of various fossil populations to each other and about the
course of human evolution.

In addition to general updating, we have added some new features to this
edition. Many boxes scattered throughout the text address controversial issues
(such as evolution versus creationism, and genetic engineering), elaborate on
text material (such as exercises in population genetics), deal with recent dis-
coveries (as with the “‘Genetic Recipe for Humankind®’), and explore the uses
of physical anthropological data (such as **“The Anthropologist as Detective’).
We have also added end-of-the-chapter Study Questions, which we hope will
aid the student in focusing on the important concepts in each chapter.

Workbook in Physical Anthropology has been a supplement to this text
since the first edition. For the first time. this workbook has been combined
with a study guide. The workbook exercises and the study guide reviews and
self-tests will help students remember and understand the terminology and
concepts of each chapter of the text.

A book does not develop in a vacuum. We wish to acknowledge those who
have counseled, encouraged, and aided us in the tasks of reviewing, typing,
and photography. First, we would like to thank the following persons who read
all or portions of the manuscripts or aided in their development: Everett and
Janet Frost, Mildred Dickeman, Leslie Aiello, Rita Castellano, Glenn A.
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Gorelick, Van K. Hainline, Ronald Farrar, Robert L. Pence, Eleanor F.
Michael, Arnold L. Freed, M.D., Gail Kennedy, Mary L. Walek, Robert L.
Blakely, Karen Kovac, Roland A. Gangloff, Vinson Sutlive, Allen C. Beck,
Robert L. Van Burkleo, Philip G. Grant, Douglas R. Givens, Paul E. Simonds,
L. Lewis Johnson, Mark E. Harlan, and Mary Jean Livingston. Reviewers for
this fourth edition were: Russell L. Ciochon, University of lowa: Daniel Evett,
Ithaca College; Marc Feldesman, Portland State University; Joseph Guillotte
III, University of New Orleans; Gail Kennedy, University of California—Los
Angeles; Edward E. Myers, Chaffey College; Peter S. Rodman, University of
California—Davis; Irwin Rovner, North Carolina State University; J. Richard
Shenkel, University of New Orleans; and Tim White, University of Califor-
nia—Berkeley. Second, we would like to pay tribute to the memory of the late
Ronald D. Kissack, the editor of the first edition, in deep appreciation of his
faith and encouragement. We also wish to thank our editors of the second edi-
tion, Lyle Linder and Laura Warner; the editors of the third edition, Marian D.
Provenzano and Stephen Wagley; and the editors of the fourth edition, Judith
Cornwell and David Dunham; and our production supervisor, Leroy Young.
Finally, special thanks go to Rick Freed and Dodie Stoneburner for much of
the original photography, to Carol Stein for reading the manuscript and proof-
reading, to Rebecca Stein for typing and proofreading, and to Christine L.
Rowe for proofreading the manuscript and making many valuable suggestions.

Philip L. Stein
Bruce M. Rowe
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CHAPTER 1

Investigating the
Nature of Humankind

It is dangerous to show man too clearly how much
he resembles the beast without at the same time
showing him his greatness. It is also dangerous to
allow him too clear a vision of his greatness without
his baseness. It is even more dangerous to leave him
in ignorance of both. But it is very profitable to show
him both.

Blaise Pascal (1623-1662)

What is it to be human? This question has been
satlsfactoﬁffﬁﬁ_swered for some, has puzzled
others, and has tormented many. Plato defined
people as “‘bipeds without feathers,”” an amus-
ing image but also an early attempt at classify-
ing people as animals. Mark Twain observed,
**Man is the only animal that blushes—or needs
to.”” He recognized the human social con-
sciousness, the ability to be embarrassed. An
anonymous author wrote, ‘“Man is the only an-
imal that eats when he is not hungry, drinks
when he is not thirsty, and makes love at all
seasons.’’

Physical anthropology is concerned with two
fundamental questions: What is it to be human,
and what is the nature of humankind? The at-

tempt to solve these puzzles throws light on the

even more intriguing question: What am I?

THE NATURE OF HUMANKIND

Of Termites and People

The investigation of these queries will begin
with a comparison and contrast of the behavior
of termites and people. Like humans, termites

survive through complex patterns-of social be-

havior; burthebaﬁes of the human and termite

atterns differ. =
p P— 1«4/;,

Termltes A motherless world awaits. Emerg-
ing from their pupae, termites need no pamper-
ing, no tutelage. Nature is complete in prepar-
ing various castes of termites with all the
equipment and behavior they need to fulfill
their respective functions.

No decision has to be made as to who does
what. The termites’ division of labor is pro-
grammed from the start. Once their reproduc-
tive organs begin to function, the reproductive
castes do nothing but produce new offspring.
They do not even feed themselves.

The egg-laying queen attains a volume many
times larger than that of her subjects (Figure 1-
1). The bulkiness of this egg-laying machine of-
ten prevents her from moving under her own

;L,Lbl »)



2 CHAPTER1

Termite colony. Subterranean termite
queen surrounded by workers of various ages.

FIGURE 1-1

power. In times of danger, the workers roll
their valuable procreator into a royal cell and
seal it in order to protect her.

The soldier caste is specialized for the pro-
tection of the termite city. The blind, wingless,
sterile soldiers cannot even attempt a coup d’
état, nor can they desert the citizens for whom
they provide protection. Even if their lack of
sight and wings did not prevent their escape,
the size of their jaws would. These viselike
mandibles are more than 500 times as large as
those of the other castes; they render the sol-
diers incapable of feeding themselves.

The reproductive castes and the soldiers are
dependent upon the workers for food. Work-
ers, like soldiers, are totally blind and incapa-
ble of reproduction. They tunnel to subterra-

nean sources of cellulose and ingest this food.
The cellulose is then digested by microscopic
organisms that reside in special organs in the
termite body. After conversion of the cellulose,
the usable nutrients are regurgitated into the
mouths of reproductive individuals and sol-
diers.

When the total population of any caste be-
comes too large for peak functioning of the
community, the workers are programmed
through inborn mechanisms to stop feeding the
unwanted. Without the adult workers’ help, the
individuals of the other castes, along with
“‘infant’> workers, are doomed. This innate re-
action of the workers keeps the population size
in balance.

Through their mindless efficiency the ter-
mites have done well. They have existed
longer, are more widely distributed, and are
more numerous than humans. The termites,
through inborn mechanisms, have solved the
problems of population control and starvation
that continue to baffle human societies. The
termites’ behavior pattern has proved to be one
of the many successful modes of survival.

People as Hunter-Gatherers Children born
into the San society of South Africa are com-
pletely dependent upon their families for food.
While they are very young, their mothers’” milk
is their primary source of nourishment. Later
their fathers, uncles, and brothers will supply
them with meat; their mothers, aunts, and sis-
ters will supply them with wild plant foods. Not
until the children are 5 or 6, perhaps much
older, will they contribute to the group’s sub-
sistence.

Until they marry, children live in the camps
of their parents, learning the rules by which
they must live. In order to survive, they must
listen well to the elders, who have experienced
nature with its rewards and punishments
(Figure 1-2).

The children grow and develop. They learn
that it is the responsibility of the males to pro-



vide the camp with meat, and they develop
hunting skills by playing games as well as by
watching and listening to their fathers and un-
cles. The boys learn that it will be their respon-
sibility as adults to protect their groups from
the wrongdoings of other groups.

The children observe that females are the
gatherers. Collecting roots, nuts, berries,
stems, and leaves for the day’s meal, the
women supply the camp with the majority of its
food. Their gathering activities account for up
to 80 percent of the food by weight.! Elizabeth
Marshall Thomas describes the actions of San
women in the following excerpt:

Dasino, Twikwe, Tsetchwe walked in front, each
with a digging-stick thrust in her belt like an enor-
mous knife, each wearing a heavy cape, and
Tsetchwe carrying her baby, who rode, carefree

" R. B. Lee, **What Hunters Do for a Living, or How to
Make Out on Scarce Resources,”” in R. B. Lee and L. De-
Vore (eds.), Man the Hunter (Chicago: Aldine, 1968), 30—
48.
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e
FIGURE 1-2 San family. Human survival depends on the prolonged pro-
tection and tutelage of offspring. Family ties can last a lifetime.

and swinging his feet, on her shoulder....We
walked until we came to a patch of tsama melons,
perhaps twenty of them lying together, shiny,
smooth, and green in the grass....The women
stopped and began to gather up the green
melons....[Later, after finding evidence of a
deeply buried root, Thomas observed the results
of Twikwe’s labor.] She had made a hole three
feet deep, a foot across, and at the bottom, dim in
shadow, lay an immense gray root wedged se-
curely between two stones....Again she bent
over the hole, leaning over so far that her head
came between her knees, and grasped the huge
root with both hands. She tugged so hard that I
heard her joints crack, but the root was wedged
and she couldn’t move it....We would leave it.?

The Human Dimension Human life depends
on technology. A person stripped of clothes,
shelter, tools, and weapons has no chance in

% Elizabeth Marshall Thomas, The Harmless People
(New York: Knopf, 1958), 103-104, 108-109. Copyright
1958 by Alfred A. Knopf. Used with permission of the pub-
lisher.



4  CHAPTER 1

this world; it is a place in which biological
equipment alone is not sufficient for survival.
Human beings substitute spears for long canine
teeth, fire for fur; they use technological
achievements to compensate for the lack of in-
born adaptations.

Nevertheless, survival is only a part-time
task. Humans take time to ponder the nature of
the universe as well as their own nature. They
paint pictures and dedicate them to their sacred
spirits. Thoughts of awe, understanding, fear,
and contentment occupy their minds, and their
ideas are transmittable. Thoughts, through lan-
guage, enter the minds of others, and there
they incubate to new heights of development.

Termites are mindless machines; they have
no choice of which route they will travel. Nev-
ertheless, they have been extremely successful
in their adaptations to a variety of habitats. Hu-
mans, on the other hand, are dependent on
learned behavior. In fact, the emergence of the
human species and its continuance are depen-
dent upon what is called culture.

The Culture Concept

Culture is one of those words that everyone
uses but almost everyone uses differently. A
person may say, ‘‘Those people belong to the
Art Society; they certainly are cultured.” To
the anthropologist there is one thing culture is
not, and that is a level of sophistication or for-
mal education. Culture is not something that
one person has and another does not.

Anthropologists have defined culture in hun-
dreds of ways. Fortunately, most definitions
have points in common, and these points are
included in our definition. Ql_ll_t_wle&ﬁﬂed.
nonranc@m,smwzl\ﬂgaﬂ]a’twm_
mitted from person to person and from genera-
Ggn 1 Renerlion,

Culture Is Learned Culture is learned, not in-
nate. Innate means ‘‘biologically determined,
coded by the hereditary material.”” When ter-

mites emerge from their pupae, workers, sol-
diers, and queens crawl away to their respec-
tive predetermined tasks. They are innately
equipped to brave the hazards of their environ-
ment. Humans do not function in this manner.
A baby abandoned at birth has no chance of
surviving by itself. In fact, most 6- or 7-year-
olds would probably perish if left to their own
resources.

What would we be without culture? There
are people without culture who can be ob-
served in back wards of mental institutions.?
They have virtually no mental functions. We
refer not to persons with such afflictions as
schizophrenia or paranoia, but to those individ-
uals who have virtually no potential to learn.
They cannot speak or feed themselves, nor can
they be toilet-trained or taught to dress. From
one day to the next they do not recognize peo-
ple they have lived with for years. Without the
potential*for culture, such a person is an incom-
plete being, having the body of a person but
lacking a functioning mind.

Culture Is Nonrandom, Systematic Behavior
Culture is patterned in two ways. First, culture
is nonrandom behavior; that is, specific actions
or thoughts are usually the same in particular
situations. For example, in Western societies
when two people meet, they usually shake
hands. A specific behavior pattern, such as
shaking hands, in a particular situation, such as
two people meeting, is called a norm. A norm
is the most frequent behavior that the members
of a group will show in a given situation.
Second, culture is patterned in the sense that
it is systematic; that is, one aspect of behavior
is related to all others. Taken together, they
form a system. A system is a collection of parts
that are interrelated so that a change in any one
part brings about changes in the others. In ad-

* C. MacAndrew and R. Edgerton, *“The Everyday Life
of Institutionalized ‘Idiots,”” Human Organization, 23
(1964), 312-318.



dition, a group’s cultural traditions and the way
in which they relate to each other reflect cer-
tain underlying principles about the basic char-
acteristics of people and nature.

Culture Is Transmittable Culture is transmit-
table; it spreads. You can teach Fido to re-
spond to his name and other verbal commands,
but this ‘‘vocabulary’ is not going to be used
to discuss world problems with other dogs on
the block. The dog has certainly learned some-
thing, but it has learned it as a result of a re-
ward which was given in response to a stimu-
lus. It is our assumption that no great mental
processes, no interpretations, were involved.
With humans, on the other hand, information is
learned, stored in the cortex of the brain, inter-
preted, and then transmitted to other people.
The person doing the transmitting may accom-
plish it directly or, for that matter, may even
bring it about indirectly after death. A dead per-
son’s ideas and accomplishments are passed on
through those who knew the person or through
written records and other documentation. This
process continues, so that knowledge builds on
information from past generations. In societies
with writing, each generation can continue to in-
fluence future generations indefinitely. A partic-
ular culture is the result, therefore, of its history
as well as its present state. Although there is now
evidence that certain nonhuman animals also
possess some ability to pass on acquired behav-
ior (Chapter 11),* none have developed this abil-
ity to the same degree as humans.

Two Aspects of Culture There are two aspects
of the cultural phenomenon. First, culture is an
extrasomatic adaptation to an environment.
Nonhuman animals usually adapt to their envi-
ronments through changes in their somatic
form. Somatic means ‘‘bodily,”” so a somatic

* Topics to be developed later are indicated by paren-
thetical references to subsequent chapters.
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change would be an alteration in the body. An
extrasomatic change, therefore, would be a
change in behavior.

Of course, somatic changes have been im-
portant in human evolution, and they partially
account for why we no longer look like our dis-
tant ancestors. However, more than the human
body evolved. The mind also developed to a
point at which it is sometimes able to substitute
cultural innovation for biological alteration. If
you were to transplant a group of temperate-
zone nonhuman animals to an arctic environ-
ment, they might all die. On the other hand,
those that were somewhat different from the
average, possibly by having more fur, might
survive. But if you put people into the same en-
vironment, they might build an igloo, start a
fire, or even kill a polar bear to make a coat.

The human biological potential for culture al-
lows people to adjust to environments through
culture as well as biology (see Box 1-1). This is
one reason that the human species is so widely
dispersed on earth. Humans have climbed to the
top of the highest mountains with the aid of bot-
tled oxygen and other supplies; they have de-
scended to the deepest parts of the ocean by us-
ing bathyspheres; they have occupied every
climatic zone by using appropriate clothing,
shelter, and temperature-controlling devices.
These types of adjustments have allowed hu-
mans the flexibility to challenge environments
that would otherwise be unlivable. For exam-
ple, humans, who like other animals need air to
breathe, food to eat, and water to drink, can
rocket into an airless, foodless, waterless envi-
ronment. Permanent colonies in outer space ap-
pear to be a possibility of the not too distant fu-
ture. Somatic features do not need to change to
accomplish this. Instead, biological potential re-
sponds to the desires of a conquering mind.

Culture is a means of adaptation, but the
phenomenon’s second aspect is that a particu-
lar culture is also an environment. Examine the
area in which you are reading this book. If it is
your room, you may be surrounded by cur-
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HUMAN FLEXIBILITY AND ENDURANCE

One culture allows plural wives while another strictly
prohibits such practices. One culture’s economy is
based on animal husbandry while another is based on a
one plant crop economy. Cultures differ in their eco-
nomic, political, religious, marital, and other sociocul-
tural systems. This behavioral flexibility allows humans
to adapt to virtually any environment. On the other hand,
other species have very specific requirements for sur-
vival. Their survival mechanisms are fixed by biology;
changes in their environment can mean extinction. Hu-
mans have invented aqua lungs, space ships, igloos, air
conditioners, and appropriate clothing which allow them
to move into environments for which they are not biolog-
ically adapted. The adjustments that humans make are
primarily cultural.

In addition to flexibility or adaptability, individuals as
well as cultures also display what might be called cul-
tural endurance. If a problem cannot be solved immedi-
ately, an individual might devote his or her life to the
problem. And if a life time is not enough, the next gen-
eration might take up the challenge. This determination
is how many cures for diseases and the whole range of

Reference: A. Smith, The Body (New York: Viking, 1986). See pages 298-308 for a general discussion of human physical abilities.

technological advances often occur. No such persistence
can be found anywhere else in the animal kingdom.

Unfortunately, humans have not been as successful
at solving social problems as technological ones. Critical
problems dealing with poverty, inhumane treatment of
minorities, and the possibilities of nuclear war remain
unsolved. The cultural flexibility and endurance of the
human species is being tested like it never has before
(Chapter 19).

Human cultural endurance and flexibility is paired
with human physical endurance and flexibility. For in-
stance, a human in excellent physical shape can run or
walk much longer without resting than many other ani-
mals. This is partially due to an excellent physiological
system for cooling down and regulating the body during
long periods of physical stress (Chapter 9). Humans
also have a flexible skeleton, which allows them to run,
walk, jump, swing, hop, skip, swim, climb, and go
through a whole range of movements. Although individ-
ual nonhuman species may have greater abilities in
each of these activities, humans are the best “all-
rounders.”

tains, glass windows, plaster walls, light fix-
tures, and so on, all of which are cultural inno-
vations. Even if you are reading outdoors, the
bench you are sitting on, the buildings around
you, and the smog in the air are all parts of the
cultural environment. Even the grass and trees,
if transplanted or sown by humans, are where
they are because learned behavior allowed
them to be put there. In either case, the room
or the courtyard, your surroundings are basi-
cally made by human hands. In the room you
may not even be able to hear or see or smell the
natural environment.

The Relationship of Brain to Mind

The human mind consists of internalized cul-
tural elements organized into an original per-

sonality. The mind has the potential to combine
these elements into unique configurations that
allow for the creativity and innovational ability
of human thought.

The formation and development of the mind
depend on the brain, specifically the cerebral
cortex. The cerebral cortex is the part of the
brain in which complex thought takes place and
in which the highly efficient communication
system, language, resides. Through the use of
the symbolic logic of language and other appro-
priate mechanisms, such as memory and men-
tal images, things are thought about that are not
directly present or obvious (Chapter 11).

The brain is responsible for all levels of be-
havior beyond reflexes. One of these levels is
awareness. Nonhumans may have a limited
sense of self-awareness, as illustrated by the



