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preface

We find ourselves in a bewildering world. We
want to make sense of what we see around us
and to ask: What is the nature of the universe?
What is our place in it and where did it and we
come from? Why is it the way it is?

Stephen W. Hawking'

Our journey into the past several million years of human prehistory and early history—
beginning about the time of the first appearance of stone tools and extending to the recent
past—is an endeavor to see more clearly and to understand ourselves, modern human
beings (Homo sapiens sapiens). Ours is a story of “fits and starts,” of human ancestors and
of societies that shed light on natural and cultural experiments, both those that succeeded
and those that failed. The key, of course, is diversity, a characteristic of both modern
humans and our ancestors before us.

APPROACHES TO PREHISTORY

The story of prehistory and early history is the story of all of us living today. Across the vast
bounds of time and space, archaeology reveals glimpses into the variety of behaviors and
adaptations of countless and nameless individuals and groups. When we reach the period
of our earliest recorded history, we can put names to some of these individuals and groups,
but others remain more obscure. It is thus the goal of archaeology to integrate evidence—
stone tools, pottery sherds, animal bones, plant remains, and a myriad of other data—with
theory to reconstruct the many behaviors that formed the archaeological record of hunter-
gatherers, farmers, pastoralists, and members of early complex societies.

Theoretical approaches differ considerably within archaeology today, and this edition
of Patterns in Prehistory offers examples of how these different approaches affect the
interpretation of the data of the archaeological record. The overall strategy of this edition,
however, is to present archaeological interpretation in the context of the scientific method.
Interpretations of data using a particular theoretical approach, for example, can be
contrasted with interpretations offered by a differing theoretical approach. In doing so,
we can examine which of the explanations is currently better supported and how one or
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both of these explanations can be refined once a comparison is made. Scientific research,
after all, is fundamentally a method of proposing explanations, testing them, and then
revising the explanations so that the fit between data and theory becomes closer over time.
That is the intention of this edition: to facilitate students’ understanding of this approach
to explanation and interpretation and the lively debates that result.

ORGANIZATION OF THE BOOK

The fifth edition of Patterns in Prehistory begins with background on the development and
contributions of theories and archaeological methods. Next we introduce readers to the
wide diversity of past societies through the use of several broad themes. These provide
both numerous examples—some similar and some different—of the evidence and the
interpretations that are used to arrive at a better understanding of our past and its relevance
to us.

Themes
The themes that form the backbone of the organization of this edition are:

e Intellectual background: discusses the ideas and theories that have contributed to
archaeological approaches to an understanding of the past

e Archaeological methods and techniques: describes the types of evidence collected by
archaeologists, how these data are analyzed, and the technology used

e Culture: examines issues surrounding how culture develops and related models, the
evidence for early culture, comparisons with nonhuman primates, and the archae-
ological record for early human ancestors

e Emergence of anatomically modern humans: presents information on human
ancestors in the genus Homo, their migration into Eurasia, models for the origins of
anatomically modern humans, and the colonization of the world outside of Africa,
including the Americas, by modern humans

e Food-producing economies: discusses models for the origins of agriculture in the
Old and New Worlds, with examples from Southwest Asia, Egypt, China,
Mesoamerica, Andean South America, and North America

e Complex societies, civilizations, and states: examines models for the origins of com-
plex societies, civilizations, and states, with examples from Southwest Asia, Egypt,
the Indus Valley, China, Mesoamerica, Andean South America, temperate Europe,
and North America

Arrangement of Chapters

Chapters from the previous edition of Patterns in Prehistory have undergone considerable
reorganization. To help readers, we have introduced more, and more standardized,
headings within chapters to serve as signposts through the text; we have repositioned data
and discussions to create better flow of thought and readability; and we have introduced
timelines in each chapter to provide a better comparative context.
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Those chapters dealing with the intellectual heritage, archaeological methods and
techniques, and the origins of culture (Chapters 1-3) of necessity have topical outlines that
differ substantially from one chapter to the next. Chapter 1 examines the body of scientific
thought and intellectual background that underlie theories used to explain the past.
Chapter 2 deals with topics concerning how archaeologists gather information and analyze
data. Chapter 3 presents theoretical background to understanding the appearance of
culture, as well as examines the archaeological record of the earliest human ancestors.

The next two chapters (Chapters 4 and 5) continue the theme of the archaeological
record of earlier prehistory. Chapter 4 examines models and data used to interpret early
human ancestors, delves into the issues surrounding the origins of anatomically modern
humans—us—and follows early humans as they colonize the Old World. Chapter 5
continues the colonization theme through discussion of the initial peopling of the New
World and the adaptations of these early settlers.

An interlude is provided in the next two chapters (Chapters 6 and 7), as these stress
theoretical background to two intriguing research problems. Chapter 6 examines the
origins of agriculture and food-producing economies in the Old and New Worlds. Chapter
7, on the other hand, discusses the origins of complex societies in both the Old and New
Worlds.

Chapters dealing with case studies of the development of complex societies (Chapters
8-15) examine, with slight deviation for the subject matter treated in Chapters 12 (later
Old World complex societies) and 15 (early cultural complexity in North America):

Timeline

The ecological context

The archaeological background for agriculture and early farming societies

The archaeology of the major periods in the development of complex societies, civ-

ilizations, and states, as well as theoretical perspectives

The role of art, religion, and writing systems in these societies

e The collapse, demise, disappearance, or transformation of early complex societies,
civilizations, and states

e A summary and conclusions section

Finally, Chapter 16 provides an epilogue.

NEW TO THIS EDITION

In updating Patterns in Prehistory, we have drawn on Rob Wenke’s revisions for the new
edition, insightful comments from reviewers, and Deb Olszewski’s expertise and research
experience in the Middle East, American Southwest, and earlier periods of prehistory, as
well as Deb’s experience teaching with previous editions of Patterns in Prehistory. New
materials for this fifth edition include:

e Expansion of graphic presentations, including 70 percent more photos and illustra-
tions throughout the book, timelines added to all relevant chapters (Chapters 3-8
and 12), existing timelines updated (Chapters 9-11 and 13-15), and an overview
timeline added to illustrate the temporal framework for the textbook.
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e Facilitation of comprehension through reorganization of chapters to standardize
presentation of information, streamlining of text, updating of chapter bibliographies
and endnotes, and use of current spellings of names for places, cultures, objects,
and people

e Updating of chapter information, including addition of material on technology such
as Geographic Information System, global positioning system, and total stations
(Chapter 2); discussion of biomechanical studies that model bipedalism in early
human ancestors (Chapter 3); examination of site taphonomy in the context of
recent revisions to interpretations of cultural activities at sites (Chapters 2, 3, and
4); the latest discoveries of fossils of human ancestors (Chapters 3 and 4); addition
of the Pacific coast-hopping hypothesis and the Atlantic route idea for the initial
peopling of the Americas (Chapter 5); consideration of the role of genetics in the
interpretation of the origins of anatomically modern humans (Chapter 4), the
colonization of the Americas (Chapter 5), and the spread of food-producing
economies (Chapter 6); revision of information on local ecological contexts for the
origins of agriculture (Chapters 6 and 10) and the origins of complex societies
(Chapters 7 and 8); improved discussion of the Chinese Neolithic (Chapter 11);
enhanced treatment of Iron Age Europe (Chapter 12); addition of recent ideas about
the “collapse” of the Classic Maya (Chapter 13); corrected description of the
European Conquest of Andean South America (Chapter 14); and expanded dis-
cussion of Chaco Canyon and interpretations of its significance in the American
Southwest (Chapter 15).

FEATURES AND BENEFITS

The fifth edition of Patterns in Prehistory has retained the popular features and benefits that
characterized its earlier editions, as well as added others that facilitate comprehension:

e Readability, accessibility, breadth, and humor; in-depth coverage of major complex
societies, civilizations, and states with discussions that integrate theory and data
for the reader; literary quotes that personalize the text; and discussion of major
transitions in human prehistory, as well as colonization events, that examines the
processes involved in the development of human culture, human behavior, and
socioeconomic adaptations

e Chapter timelines that provide overviews to help the reader place events in context;
examples of scholarly debates and varying interpretations that exemplify how
theory and method are integrated to derive interpretations and how interpretations
are revised over time; an augmented visual component that enhances reader com-
prehension of topics; and updated chapter bibliographies and endnotes that provide
additional resources for students and instructors

NOTE ON DATES

Dates for archaeological sites, fossil human ancestors, origins of agriculture, and so
forth are given in this edition in three forms. These are “years ago,” corresponding to
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uncalibrated years before the present (b.p.), and “B.c.,” corresponding to uncalibrated
years before Christ. The difference between the two time scales is 1,950 years, which
represents A.D. 1950, the benchmark date conventionally used in radiocarbon dating as
the zero point for calculating radiocarbon ages (see Chapter 2). Thus, for example, a date
of 10,000 B.c. can be roughly translated as 11,950 years ago. Dates given in this edition for
“A.D.” are often known calendric dates because they can be determined from cross-
references to written documents from several of the early civilizations and states or have
been calibrated.

As discussed in Chapter 2, conventional radiocarbon dates are known to fluctuate in
accuracy for certain time periods. Researchers have been able to compensate for some of
these fluctuations by using calibration (correction) curves. The original basis for calibration
was founded on dendrochronology (tree rings; see Chapter 2), which can be used to
calibrate dates in the period from 0 to 12,400 cal B.P.? Recent technical advances, especially
use of data from marine records, currently allows the calibration of terrestrial radiocarbon
dates in the period from 12,400 to 26,000 cal B.P.?

Several scholars working on archaeological materials from various parts of the world
have published new calibrated sequences of dates for their regions (for example, see
Chapter 5). These, however, do not always provide calibrated dates for individual sites, so
that integrating the new calibrated sequences with the previously reported uncalibrated
dates for some sites is not always straightforward. To promote clarity and minimal
confusion about dates, this edition of Patterns in Prehistory continues to use the years ago
and B.c. uncalibrated dates.
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Archaeologists often say that it is possible to know how another archaeologist will think
about or interpret the past if they know his or her “kinship.” They mean, of course, those
professors with whom one studied, because like students everywhere, our perspectives
partly reflect those of our teachers. Of the many professors I could mention, I will limit
myself to two. As an undergraduate major in anthropology at Colorado State University, I
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was greatly influenced by Liz Morris. In the small and serendipitous world of archaeology,
our association did not end there. We have remained friends over several decades, with one
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Intellectual kinship involves not only those with whom we studied, but also lively
interactions with friends and colleagues in the discipline over the years. In this regard, I
would like to thank Patty Anderson, Mike and Margaret Barton, Ofer Bar-Yosef, Mark
Baumler, Mary Bernard, Walt Birkby, Phil Chase, Anna Belfer-Cohen, J. Simon Bruder,
Geof Clark, Nancy Coinman, Jason Cooper, Harold and Lee Dibble, John Dockall, Dave
Doyel, Hans-Georg Gebel, Naama Goren-Inbar, Nigel Goring-Morris, Leslie Hartzell,
Zeidan Kafafi, Kathy Kamp, Daphne Katrinides, Ian Kuijt, Cathy Lebo, Susan Lebo, Helen
Leidemann, Heidi Lennstrom, Shannon McPherron, Andrew Moore, Dani Nadel,
Maysoon al-Nahar, Mike Neeley, Gordon Nishida, Jane Peterson, Leslie Quintero, Gary
Rollefson, Barb Roth, Utsav Schurmans, Alan Simmons, Peggy Trachte, John Whittaker,
and Phil Wilke. This is, of course, only a partial list, and I also thank the rest of you who
are not mentioned here by name. Finally, but not least, I extend thanks to countless
students in my classes over the years for their refreshing perspectives and to the people of
Jordan and Egypt, countries in which I have been fortunate enough to do the majority of
my research.

My Old World research has been funded by the National Science Foundation, the
Leakey Foundation, the National Geographic Society, the Wenner-Gren Foundation for
Anthropology, the Fulbright Program, the University of Pennsylvania Museum of
Archaeology and Anthropology, the American Philosophical Society, and the Joukowsky
Family Foundation, and I am grateful to them for the research opportunities that resulted.
In the New World, I have worked on a number of projects funded through Cultural
Resource Management auspices, including some of the most memorable sites and regions
of the American Southwest. Cultural Resource Management funding also provided me with
opportunities to study the pre-Contact prehistory of Hawari’i.

Deborah I. Olszewski

NOTES

1. A Brief History of Time: From the Big Bang to Black Holes, 1988, p. 171. New York: Bantam Books.

2. http://calib.qub.ac.uk/calib/; The use of B.P. in caps is generally understood to refer to calibrated dates, while
the use of b.p. in lowercase refers to uncalibrated dates.

3. http://calib.qub.ac.uk/calib/; it is becoming common to refer to calibrated dates using the designation of “cal
B.P.” or “cal B.C.”
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Prehistory, History, and Archaeology

History is philosophy teaching by examples.

Dionysius of Halicarnassus (c. 40 B.c.)

History is bunk.
Henry Ford

I he archaeologist-adventurers of film and fiction never seem too concerned about

what they are looking for or why they want it. “It” is usually something like a curse-
protected pharaoh’s tomb treasures or the biblical Ark of the Covenant—something
intrinsically interesting and protected by enough snakes, traps, or villains to require a
romantic hero for its discovery.

In this prosaic age it will come as no surprise to the reader that contemporary archaeo-
logy differs considerably from these fictional versions, as this book will make clear. Yet, in
a sense, archaeology is in fact a uniquely interesting science. And certainly its origins are
in rather romantic bygone eras. In the early 1800s, for example, the Italian adventurer
Giovanni Belzoni looted dozens of ancient Egyptian tombs in Thebes (near modern Luxor)
and sold their riches in Europe. Belzoni crept and crawled through miles of tunnels in the
stinking, dusty air of these crypts, smashing hundreds of mummies as he went:

[Al]though, fortunately I am destitute of the sense of smelling, I could taste that the
mummies were rather unpleasant to swallow. After the exertion of entering into such
a place, through a passage of . . . perhaps six hundred yards, nearly overcome, I sought a
resting place. . . . [B]ut when my weight bore on the body of an Egyptian, it crushed like a
band-box. . . . I sank altogether among the broken mummies, with a crash of bones, rags,
and wooden cases. . . . [E]very step I took I crushed a mummy. . . . I could not pass without
putting my face in contact with that of some decayed Egyptian; but as the passage inclined
downwards, my own weight helped me on: however, I could not avoid being covered with
bones, legs, arms, and heads rolling from above. . . . The purpose of my researches was to
rob the Egyptians of their papyri.'

Even the more scholarly of the early archaeologists, if not so candidly larcenous as Belzoni,
at least had a clear simple vision of what it was they were after and a rather romantic reason
for their quest. In 1876, for example, the German Heinrich Schliemann, his imagination
fired by his schoolboy readings of Homer (in the original Greek), ravaged the archaeo-
logical site of Hissarlik, in western Turkey, looking for the home of the heroes of the Trojan

1
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PATTERNS IN PREHISTORY

FIGURE 1.1 In the

War, as chronicled in The Iliad.
Schliemann’s notebooks show
that he made careful records of
his finds and that he even had
a primitive sense of analytical
methods of archaeological
excavation. He was ecstatic
when he found gold masks
affixed to decayed bodies in a
cemetery at Hissarlik and
concluded that these were the
Trojan warriors. When he
died, many years later, he was
still happily unaware that what
he had thought were the
remains of Troy were probably
of an altogether different era,
and that he may have hacked
right through the settlement
occupied during the presumed
period of the Trojan War.

The archaeology of today is significantly different from that of these nineteenth-
century practitioners. If a professional archaeologist today were to excavate, for example,
the parts of Troy that Schliemann left, she or he would make a detailed map so that
everything found could be located to exact three-dimensional coordinates. And the actual
excavations would require many more years than Schliemann spent, so that technical
specialists could analyze pottery, animal and plant remains, architecture, and every other
kind of find.

The most profound difference between the archaeology of Belzoni’s and Schliemann’s
times and that of the present, however, is in research objectives: Almost all early
archaeologists were looking for specific things (Figure 1.1). They seem to have had little
sense of the importance of their finds except as curious and valuable relics of bygone ages.
Most contemporary archaeologists, on the other hand, try to look beyond the objects they
find to seek a more profound understanding of the past—and of ourselves in relation to
the past.

eighteenth and nineteenth centuries, archaeology was often
more like organized looting of antiquities than scientific research. Here, workmen
at a site near Les Eyzies, France, destroy a Paleolithic site while looking for nicely
fashioned stone tools.

WHAT ARE ARCHAEOLOGISTS LOOKING FOR?
(THE MEANING OF THE PAST)

Archaeology is about Facts; if you want the
Truth, go next-door to the Philosophy
Department!

Professor Indiana Jones (dialogue from the film
Indiana Jones)?
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Most archaeologists spend years gathering small bits of stone, bone, and pottery that would
not arrest the attention of a museum-goer for more than a few seconds; they then spend
much of the rest of their lives in Hamlet-like reflection, asking themselves an endless and
largely unanswered series of questions, such as: “What does all this stuff mean?” “What do
these things tell me about what happened in the past and why it happened?” “What is the
point of investigating the past?” “What can I hope to know about the people who made
these things?” “Are there causal factors that we can identify that explain the course and
nature of human history?” “Does the past have any relevance for our own lives?” “What
does the past mean?”

This concern with the meaning of the past is one of the most difficult concepts for the
non-archaeologist to understand about contemporary professional archaeology—and for
many people it shatters an illusion that archaeology is just the pleasant pursuit of interesting
relics in exotic locales. Most non-archaeologists, unsurprisingly, would be much more
interested in, for example, viewing the gold masks that Schliemann found at Troy than in
listening to professional archaeologists debate the inferred socioeconomic and political
organization of the first millennium B.c. town at Tepe Hissarlik, where these masks were
found. And yet it is just such debates, not the gold masks, that involve the kinds of questions
central to contemporary archaeology.

Yet no one can comprehend what contemporary archaeology—or this book—is all
about until one understands this relentless search for not just the artifacts of the past, but
the patterns and meaning of our past. Most archaeologists are not just trying to answer
specific questions, such as what our hominin ancestors first used stone tools for, or why
the Neandertals disappeared, or how the ancient Egyptians built pyramids. In every
archaeological excavation or research project many specific questions such as these are at
issue, but the context of this research often involves the more abstract goals of trying to
understand the factors that have determined the course of human history and the nature
of our cultures, and thus not only to see patterns in the past but also to understand why
those patterns appeared—and to explain in some sense the great variability in the world’s
long history of cultures.

It may seem odd that archaeologists even consider the possibility that something
apparently so chaotic as human history may have some underlying pattern or meaning or
explanation. How could a history that can be so radically affected by a single person like
Adolph Hitler, or a blind yet potent natural process such as the end of the last Ice Age, ever
be “explained” in general terms? But scholars throughout the ages have sought just such an
explanation. The questions they have asked in this regard are many, difficult, and important
for understanding ourselves and humanity: Is there some factor, for example, that explains
why we seem to have evolved in the direction of ever greater brain size while our primate
relatives, such as the chimpanzee, and all other animals seem to have retained relatively
tiny brain-to-body size ratios? Why, after humans had lived for about two and a half million
years as simple hunter-foragers, did some of our ancestors “suddenly” become farmers
soon after about 10,000 years ago, and not just in the Old World but “independently” in
the New World as well and at about the same time? Why were all ancient civilizations
strictly organized in terms of social classes instead of according to the democratic ideals
espoused by many philosophers over the millennia? Why does warfare seem to have been
so common in history when there are such apparent advantages to cooperation and peace?
Why did large cities appear in ancient civilizations in Mexico, China, Pakistan,
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Mesopotamia, and elsewhere but not in aboriginal Australia, North America, England, or
Hawaii? Does the archaeological record of the world indicate that human “races” differ in
innate abilities and that cultures vary in their “accomplishments”? Do economic forces
really “drive” history, as Karl Marx argued,® so that we can understand forms of religions
and governments merely as by-products of these basic economic dynamics, or do great
ideas and powerful individuals decide the course of history? Does “the past” really exist in
some analyzable form and sense, or is what we call the past just our evanescent
and unanalyzable imaginings about something irretrievably lost? Does the past tell us
anything of interest about where we are going, about our future, and do we have any control
over our future, or are we just “leaves on the stream” of time and circumstance?

Libraries around the world are filled with books that represent several millennia of
attempts to answer these and related questions. Many complex theories of history have been
propounded, but none has been shown to be a complete and powerful explanation of the
human past. Reasonable people might suspect that, if these questions about the meaning
and explanation of the past have not yielded powerful answers in all these millennia of
study, then perhaps we are asking the wrong questions or perhaps the questions we are
asking have no real answers. This book, in fact, is largely an attempt to chronicle part of
the world’s past and then review attempts to answer these many questions about the
meaning of the past.

The very idea that we can aspire to understand and explain why history has turned out
the way it has is one of the most hotly debated and complex issues in contemporary
archaeology. British archaeo-
logists Michael Shanks and
Christopher Tilley, for example,
argue that the human past
can never be analyzed in terms
of an empirical science that
“explains” history, in the sense
of answering in a scientific
fashion the kinds of questions
just posed about why history
has turned out the way it has.*
They argue first that the material
remains of the past are just
another “text,” and thus, like
any novel, the past can be
understood differently by dif-
ferent people and also that every
“reader” of every text, includ-
ing the archaeologist who reads
the archaeological record, is

s TS

FIGURE 1.2 This sixteenth-century engraving of Florida Indians exemplifies
ethnocentrism, or interpreting other cultures in one’s own terms. The four women
on the right are highly reminiscent of Italian Renaissance renderings of Venus and the
Three Muses. Many European scholars of the last three centuries were ethnocentric
in their analyses of ancient non-European cultures—most of which they assumed
had incompletely evolved to the high level of European civilization.

so bound by his or her own
cultural biases and forms that
there can be no such thing as
an objective or definitive under-
standing of the past (Figure 1.2).
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Other scholars argue that the past can be analyzed scientifically and that with the future
development of powerful theories, archaeology can be as much a science as geology,
paleontology, or biology.®

Although we frequently shall return to these issues in this book, one thing seems
clear—the primary problem in answering questions about the meaning of the past is not a
lack of evidence. All over the world, museum shelves groan under the weight of ceramic
pots, stone tools, and the broken skulls of our ancestors. Archaeologists have excavated
everything from the first known human camps of two and a half million years ago to early
twentieth-century Manhattan. And every year, archaeologists in the thousands spread out
across the globe to excavate more remains of the past, and they then provide the results of
their research to their colleagues and the world in the form of hundreds of thousands of
books, articles, and lectures.

In the rest of this book, we will review thousands of these studies, but before wading
into this sea of facts and figures, the reader should join archaeologists in musing on the
point of all this sifting through the garbage of the past. These are complex issues, and to
begin to analyze them it is necessary to consider the basic logical structure of archaeology
as it traditionally has been practiced and some examples of archaeological analyses.

ARCHAEOLOGY AS THE RECONSTRUCTION OF EXTINCT
CULTURES AND THEIR HISTORIES

The past is another country. They do things
differently there.

L. P. Hartley®

Whether one views the past and the world’s archaeological record as the product of a
meaningless jumble of accidental events and concatenations of unrelated human decisions
or as an explainable, even predictable developmental pattern, most scholars begin to try to
understand the past by trying to reconstruct and describe it.

Reconstructions of the past are usually based on the principle known to the Romans
as ex ungue leonem, literally, “from the claw, the lion,” or the notion that from a part we
can know the whole through the processes of analogy and inference. If one looks closely,
for example, at the dinosaurs on display in various museums one can see that some of them
comprise a very small amount of fossilized bone and a very much greater amount of plastic
that has been inserted hopefully in place of the missing parts. And as scholars find new
fossils, it is quite common, even today after centuries of research, for them to change the
dinosaur reconstructions on exhibits to reflect new ideas about the arrangements of bones.

When we look at attempts to reconstruct entire cultures, not just bones, the principles
are the same as in dinosaur reconstructions: We use the preserved parts to infer missing
elements, based on our knowledge and speculations. In some situations the inferences one
must make seem so obviously accurate and the evidence available seems so comprehensive
that our interpretations seem particularly compelling. Archaeologists, for example, have
carefully studied the remains found in the tomb of Egypt’s Tutankhamun (Figures 1.3 and
1.4), and through a process of scientific analysis and inference we seemingly can know a lot
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about this pharaoh and his culture. Studies of his teeth,” for example, indicate
his genetic relationship to his relatives, some of whose mummified bodies have
also been found; analyses of the food and wine with which his tomb was
supplied appear to reflect both what he ate in this life and apparently hoped
to eat in the next; analyses of the chariots, furniture, and jewelry reflect the
arts and crafts of his age; and studies of the inscriptions on his tomb’s walls
and in contemporary documents offer descriptions of his religious beliefs and
life-history.

What makes reconstructions such as that of Tutankhamun’s life and
times so vivid is not just the impressive preservation of objects; rather, it is
that by analogy with our own lives we seem to understand so much about him.
Most people of our own era, for example, still commit their dead to the earth
with religious invocations offered in hope of some future resurrection. Even
the thoughtful selection, in Tut’s tomb, of dry and sweet wines from an
impressive diversity of vineyards and vintages, all carefully labeled by estate,
year, and chief vintner, seems so utterly human and part of the same fabric as
our own lives.®

Reconstructions such as these, by means of analogy and inference based
on our own lives and knowledge of history, offer satisfying accounts of the past
in terms of our own experiences, and for many people they constitute all or
most of what we can hope to learn about the past. We think we “know”
Tutankhamun in a very real and personal sense. And for many people the
“pleasures of ruins” they experience when they read about these recon-
structions and interpretations require no great theoretical justification. Dull,
indeed, would be the person insensitive to such pleasures. We do not know,
and can never know, what really went on in Tutankhamun’s mind, but by
considering his tomb contents most of us think we can know a lot about his

S = diet, the technology of his times, his place in the royal bureaucracy, and so on.
FIGURE 1.3 The contents of But are our analyses necessarily limited to these speculative recon-
Tutankhamun’s tomb provided  g¢ryyctions of Tutankhamun’s life and times, or can we go further in attempting
a VMd‘ picture o_f many asp ects to understand Tutankhamun? We might, for example, consider him to have
of ancient Egyptian life. been just one example of the class-based state societies that existed all over the

ancient world. Rich ancient tombs like Tutankhamun’s have been found in
China, Peru, Mexico, Iraq, and many other places. Thus Tutankhamun is part of a historical
pattern in which all of the more complex “civilizations” of antiquity and today have been
and continue to be organized on the basis of wealth and social classes. And thus,
Tutankhamun brings us back to the most basic and important questions of historical
analysis, such as: Why did these societies, Old and New World alike, all—largely
independently—evolve social systems based on inherited privilege and wealth, in which the
great mass of humanity labored mainly for the benefit of a small elite class?

By asking these grand questions about the past we need not sacrifice the pleasures and
rewards of simply trying to reconstruct past times and cultures and their peoples’ lives—
people for whom we can feel a great deal of kinship and even sympathy. But even
reconstructions of cultures that we know a great deal about raise important questions about
archaeological inferences and about the “point” of such reconstructions. On about August
24, A.p. 79, for example, a group of people in an Italian coastal town concluded a funeral
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service for a friend by sitting
down to a banquet. We can
only wonder about what was
said at the meal, but we know
what food they ate, how they
were dressed, and where they
sat, because this town was
Pompeii, and at some point in
the banquet, poison gases from
the eruption of the volcano of
Vesuvius killed them all. They
and their fellow citizens, and
their neighbors in Hercul-
aneum, were preserved in the
midst of their daily activities
(Figure 1.5). A half-cooked
suckling pig, bread, and other
foods were found in ovens;
money was left near half-eaten
meals in restaurants; wax tablets
and papyri lay on library tables;
bodies of townspeople were
found curled over the children
they were trying to protect; and
in one case a woman’s skeleton
was found scattered over the
floor of a room filled with
volcanic ash, near the intact
skeleton of a dog chained to a
stake—suggesting that the dog
slowly starved and eventually
ate the body of its mistress.’
Written language aids
greatly in “fleshing out” cultural
reconstructions. Herculaneum’s
daily life was described in great
detail in surviving documents;

FIGURE 1.4 The entrance to the “Treasury” of Pharaoh Tutankhamun’s tomb.
The cloaked statue is a representation of Anubis, Lord of the West.

we even have graffiti on brothel walls describing the charms of particular prostitutes and
other opinions common to such venues. In fact, Pompeii’s and Herculaneum’s destruction
was recorded by people who took boats out to sea to watch it.

Whether an archaeologist is trying to reconstruct Pompeii or a two-million-year-old
camp of early hominins in Africa, the intention is the same: Just as an ethnographer
describes the daily life of the people he or she lives with and is studying, an archaeologist,
substituting analogy and inference for direct observation, uses ancient objects to
reconstruct as much as possible about the diet, technology, residences, burial practices, and
beliefs—in short, the lifeways and cultures—of ancient peoples.
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Compared to the riot of
full life evident to the ethno-
grapher, even analyses of towns
like Pompeii may seem a pale
and cold investigation into the
dry stalks and stems of dead
cultures. But the last several dec-
ades have seen major advances
in the techniques of cultural
reconstructionism (reviewed
in chapter 2). An impressive
array of electron microscopes,
satellite imagery, chemical ana-
lyses, elaborate mathematical
models, sophisticated com-
puters, and other techniques
are available to help the arch-
aeologist make ever more per-
suasive inferences about the

FIGURE 1.5 The eruption of Mount Vesuvius preserved Pompeii at a single past.
moment in time. This is a rare occurrence that stands in contrast to how most But despite these many
archaeological sites are formed. improvements, cultural recon-
structions often include a large
measure of speculation, particularly when dealing with extremely ancient societies, whose
artifacts and lifeways may have no historical analogs and thus may require even more than
the liberal amounts of imagination that inferences about more recent societies involve. And
the possibilities for cultural reconstructions are essentially infinite: One can always excavate
another site and fill in one more tiny bit of knowledge. Once the thrill of discovery has worn
off, most archaeologists begin to wonder just how important it is to know, for example,
whether this or that group ate more salmon than reindeer, or vice versa.

And of course there is really no way ever to confirm—to be certain—about one’s
reconstructions. The reconstruction of the dog at Herculaneum eating the body of his
mistress may seem compelling, but one can imagine alternative interpretations; and
reconstructions of less well-preserved and earlier sites are much less persuasive than those
concocted about the living dead of Pompeii and Herculaneum. In short, one can make up
extremely convincing stories about what happened at some ancient place, or what some
ancient artifacts were used for, but we’ll never be able to confirm such inferences
conclusively—at least not in the way an astronomer’s understanding of celestial mechanics
is confirmed by the exact prediction of eclipses.

In this same context consider, for example, the remains of crocodiles we (Wenke)
found while excavating in Egypt in 1981.'° We discovered that one area that had been a few
hundred meters from the shoreline of a lake in the late fifth millennium B.c. contained
many crocodile bones but no crocodile skulls or teeth. Evidence indicated that this area was
probably the site of a temporary camp, occupied in spring and fall, where people came to
fish and hunt migratory birds. One evening, after a long day’s field work, and inspired by
one, perhaps two, “Stella” beers, we evolved the plausible notion that the ancient Egyptians
were hunting these crocodiles for some unspeakable culinary purpose and, to aid in



PREHISTORY, HISTORY, AND ARCHAEOLOGY

transporting the “edible” parts of their kills back to camp, they gutted the animals, cut off
their heads and discarded them to rot on the shore, and then brought the rest of the carcass
back to the site. Therefore, we conjectured, we had found no head bones in our excavations,
just cut-up body bones.

Now, we could go back and “test” this hypothesis by excavating other sites to see if the
same pattern is found elsewhere on the lake shore, or by checking the crocodile body bones
carefully for cut marks, or in any number of other plausible ways. We could also generalize
this specific idea and test some hypotheses about general cultural processes, such as the
notion that hunters and gatherers tended to transport the shortest distance those animal
parts with the least meat on them. Or we could generalize still further and test the notion
that people tend to avoid work as much as possible.

A crucial problem with cultural reconstructions such as these is equifinality: One can
imagine many different alternative explanations for our finding few crocodile head parts at
this site, and very different factors and combinations of factors could produce extremely
similar archaeological records; and in the end all that one could do is show that one
hypothesis is more probable than the others. And such hypotheses would really only be
particularly interesting in the context of some theory about ancient cultures—some set of
generalized principles about the factors that determine the course of cultures in general,
including our rag-tag bunch of ancient Egyptian crocodile hunters.

Thus, archaeological reconstructions of ancient cultures are probably as close to that
staple of science fiction, “time travel,” as humans are likely to achieve, and it is the powerful
impulse to travel in time, at least cerebrally, that motivates many archaeologists. An
archaeologist, given one and only one such time-travel opportunity, would probably have a
difficult time choosing among so many interesting times and places. One could go, for
example, to Africa’s Olduvai Gorge about 1.7 million years ago to see how our early
hominin ancestors made a living (a problem to which much of chapter 3 is devoted); or to
France at about 50,000 years ago to document the relationship of Neandertals and our more
direct human ancestors (see chapter 4); or to Egypt to determine once and for all how the
pyramids were built (chapter 9); or to Pakistan’s Indus Valley 4,000 years ago to learn what
is contained in the thousands of Harappan written documents—one of the world’s
undeciphered scripts (chapter 10); or perhaps to London of the later nineteenth century,
just to share a pitcher of beer with Charles Darwin or Karl Marx or another of the founding
fathers of modern historical sciences.

But the important point here is that even if one could go back in time and study an
extinct culture as its people lived it, one is still faced with the limits of cultural recon-
struction and left with great questions of why—why was that culture of that form, and how
did it evolve from previous human adaptations?

Time, Causality, and Culture History

Very few things happen at the right time and
the rest do not happen at all. The conscientious
historian will correct these defects.

Attributed to Mark Twain, Herodotus, and others

Attempts to reconstruct the past may be “static” in the sense that in studying the long-dead
citizens of Pompeii we may be interested only in how they lived on the day they were all killed.
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But most attempts to analyze the past involve some sense of sequence, usually in the form of
cultural changes over time. Reconstructing ancient cultures and putting them into chrono-
logical sequences are usually complementary parts of any archaeological research project.

The sense of time as infinitely stretching behind and ahead of us, as we ourselves flow
along the stream of time, is very ancient. An accurate recognition of the awesome time-
scale of the past, however, is relatively recent. Today nearly every educated person knows
and accepts that our human ancestry extends back millions of years and that our
civilizations have slowly evolved over thousands of years. But this sense of our place in time
is really quite new. The recognition—or at least the widespread acceptance—of the idea that
we, and our world, have been here for millions of years is only about a century old. Until the
nineteenth century, most Western people accepted the biblical implication that the world
was about 6,000 years old and that almost from the very beginning our ancestors had lived
in towns, engaged in agriculture, and organized themselves in great states and empires. But
nineteenth-century excavations deep below the ground levels of many European cities
revealed the bones of animals long extinct, such as mammoths and cave bears—and amidst
many of these bones were stone tools. By the early twentieth century the great antiquity of
humankind was evident, and today almost all knowledgeable scientists accept that our
earliest hominin, tool-using ancestors lived about two and a half million years ago.

This idea of reconstructing the histories of cultures works well when one is dealing with,
say, the Roman Empire, where there are written records and the evidence of thousands of
cities. But how do you write culture histories of prehistoric people who left no written
records and of whom we have little more than the occasional skeleton and crude flint tools?

The main method of culture history is to make large collections of artifacts (the stone
tools, pots, and everything else made or deposited by people) from each site (their houses,
graves, or workplaces) and then make a lot of brave inferences about the cultural
relationships among the people who made these pots, stone tools, or whatever.

Much culture history has been done on simple comparisons of artifacts. My associates
and I (Wenke), for example, once walked the plains of southwestern Iran for five months,
collecting bags of broken pottery from the thousands of ancient villages and towns to be
found there. Most of these old settlements are now just mounds of decomposed mud bricks
and garbage and are littered with thousands of scraps of broken pottery and stone. Through
various dating methods (chapter 2), we knew the styles of pottery that were in use in
different ancient periods in this part of the world. To the experienced analyst, for example,
a fragment of a Sasanian (c. A.D. 225-640) clay pot is utterly different from a Late Uruk
(c. 3200 B.c.) ceramic fragment (though both are impressively ugly). Each day we counted
up the numbers of different types of pottery styles collected from each site. Sites that had
very similar kinds of pottery were assumed to have been occupied at about the same time
and to have interacted socially or economically; those with markedly different pottery styles
were assumed to have been occupied at different times. On this basis, settlement maps
for several successive periods of occupation in this area were inferred and a 3,000-year
culture history reconstructed, complete with estimates of changes in population density,
irrigation systems, possible wars, probable economic collapses—in other words, a rich,
even emotionally moving, history of people known almost exclusively from 4,134 bags of
pottery bits.

Such culture history “works” in the sense that through using these methods, we now
know roughly what kinds of cultures inhabited most of the world during most of the past.
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When we are dealing with the relatively slow change of styles in early stone tools, however,
even with the help of modern chemical dating techniques we usually can form only rough
categorizations of time into periods hundreds of thousands of years long.

It is unfortunate but probably inescapable that culture histories were often done in
such a way that all the world’s cultures were arranged like a giant ladder, leading to the
pinnacle of Western societies. Because American and western European cultures of
the nineteenth and early twentieth centuries were technologically the most “advanced,” the
archaeological record has often been viewed in terms of the way in which modern Western
humans evolved from the first culture-bearing animals. Thus, cultural historical
“explanations” of, for example, the appearance of agriculture and urban communities have
tended to assume that these developments were the “natural” and inevitable products of
prehistoric peoples who, like many Westerners, were constantly trying to improve their
standard of living, and did so through technological development.

Such reconstructions of culture histories are prone to many problems. No histories,
for example, are purely descriptive or entirely atheoretical. There cannot be an absolutely
neutral and value-free history, particularly an archaeological “history,” where interpret-
ations frequently soar far beyond the evidence.

ARCHAEOLOGY AS A BODY OF THEORIES AND METHODS
FOR EXPLAINING THE PAST

I shall certainly admit a system as empirical
and scientific only if it is capable of being tested
by experience. These considerations suggest that
not the verifiability but the falsifiability of

a system is to be taken as a criterion of

demarcation. . . . It must be possible for an
empirical scientific system to be refuted by
experience.
Karl Popper"!

Simply arranging archaeological sites in time and making inferences about the extinct
societies that created them does not “explain” the past. But can we explain the past? What
would we be trying to explain, and how? Take, for example, something as apparently simple
as the origins of agriculture—a topic discussed in detail in chapter 6. After two and a half
million years as hunter-foragers, about 10,000 years ago our ancestors began to domesticate
plants and cultivate them. Farming did not appear in one place and then spread to the rest
of the world; it developed in many different places at about the same time, in both the Old
World and the New, and involved thousands of species, from yaks to cats, leeks to beets.
Surely, one would think, with patient archaeological research one should be able to find the
causes of agricultural origins—perhaps a combination of, for example, increasing human
population densities, climate changes after the end of the last Ice Age, and improvements
in technology. Evidence of such changes might be sought to show that they caused
agriculture to occur—that they explain in effect why agriculture appeared in Southwest
Asia about 10,000 years ago, and not 20,000 or 5,000 years ago, and why it was practiced
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first in Southwest Asia, and only much later in southwestern North America. And if we
could explain agricultural origins in this fashion, it seems plausible that we might formulate
similar explanations for the origins of writing, cities, warfare, state religions, and so on. And
having constructed such explanations, one would think, we might be able to bring them
together in a set of general propositions about people and history.

For centuries some scholars have worked on the premise that we can do more than just
describe the past: We can understand it in terms of general principles—general principles
to be formulated by some future Darwin of the historical sciences. After all, unlike
ethnographers, who are limited to the study of societies as they exist today or existed in the
recent past, archaeologists can study change over the long term, over the three million years
of our history. It is this great time depth that is the primary resource and database of
archaeology, for if it is ever possible to see the patterns in human history, and to define the
determinants, it will likely require that we study the whole sweep of the human past in all
its variety. When asked in the 1960s for his opinion about the overall historical impact of
the French Revolution (almost 200 years earlier), Mao Zedong is reported to have said, “It’s
too early to tell.” We expect major cultural dynamics to be long term. But we now have a
vast and detailed knowledge about millions of years of the human past, and surely, one
might assume, some major changes should be explainable.

In fact, however, as we will see in detail, there is nothing simple, nothing obvious about
such attempts to explain the past. Archaeology is currently in the midst of a great identity
crisis concerning such issues as whether or not we will ever be able to explain the past in
these terms, and what “explanation” is. Physicist Steven Wolfram, for example, has recently
argued that there are no simple cause-and-effect explanations of such phenomena as
ancient civilizations.'? Instead, he argues, complex systems that have a determinable time-
span and an evolutionary trajectory can best be understood as algorithms. Many
archaeologists have lost interest in older ideas of “explanation” and have focused instead
on how we should interpret the past. These ideas will be considered at length throughout
this book, but they are best understood in the context of their history.

A SHORT HISTORY OF ATTEMPTS TO UNDERSTAND
THE PAST

It’s about love, death, torture, infinity. It’s a
comedy.

Woody Allen

A hundred thousand lemmings can’t be wrong.

Anonymous

The reader anxious to get to the blood, sex, and pyramids of prehistory may at this point
recoil from a plunge into the philosophy of science and history, but it is simply impossible
to understand what contemporary archaeologists are doing and why without a brief
excursion into Western intellectual history. What contemporary archaeologists think
about world history and how they go about interpreting it are inextricably linked to
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epistemological (i.e., studies of how we know and the nature and limits of our knowledge)
traditions many centuries old. And beyond the relevance of these ideas to archaeology, the
student will find that the ideas reviewed in this section permeate all of the humanities and
social sciences in Western intellectual traditions.

The world’s literature is littered with attempts to understand our place in the cosmos
and make sense of our past. Ancient Near Eastern literature, especially as reflected in the
comparatively late and derivative form of the Old Testament, envisioned a static, created
world in which great changes came about through divine intercession, and where the
ultimate explanation of events was in terms of God’s will—which we see “as in a glass,
darkly.” For the devout Christian, Muslim, and many others as well, even if we could see
the divine design of history more clearly, we would see that it is predestined, beyond the
realm of human initiative. If one truly believes that the course of the world’s events and
history is an unintelligible expression of Divine Will, then history becomes simple post hoc
description, not analysis—for analysis implies the search for knowable, testable causes.

As far as we know, the ancient Greeks were the first people to think profoundly (or
perhaps they were simply the first to record their thoughts) about the problem of cause and
effect in a supposedly divinely directed world. “We are all Greeks,” it has been said, because
so much of modern Western thought is ultimately traceable to ancient Greece. Some
scholars feel that the Greeks were more deeply in debt to other cultures than we commonly
suppose,’ but in many ways it seems as if the Greeks simply thought about the world
differently from their predecessors. Herodotus, for example, was the first, as far as we know,
to travel widely and compile extensive descriptions of the people, cultures, and places of
his world in a way that was analytical. In the fifth century B.c., for example, Herodotus
visited Egypt and became intrigued by the question of why the Nile flooded each and every
spring. He asked Egyptian scholars everywhere he went and found that the Nile rose and
fell according to the will of the gods. Herodotus then preceded to analyze several reasonable
alternative possibilities—all of them wrong—but all expressed mainly in terms of wind,
rain, sun, and oceanic patterns, in other words, in terms of natural causes. In short,
Herodotus analyzed, he did not just ascribe the Nile’s flood to the inscrutable will of the
gods. Similarly, in his late fourth-century B.c. history of the Peloponnesian War,
Thucydides tried to explain how the struggle began. He described the personalities
involved, the strategies of the warring powers, and the economic realities of the time. In
short, by arranging the events and circumstances preceding the war in what he thought was
a causal chain, he did what any modern historian would do in trying to explain the events
of the past. Archaeologically based culture histories are founded precisely on this logic.
Egyptians, Sumerians, and many others recorded aspects of their histories, but their
surviving records do not treat the world or history in the same analytical fashion that the
Greeks did. It is a mark of how culturally Greek most of us are that what Thucydides did
seems so normal and natural to us as hardly to deserve comment. But in truth this sort of
real-world explanation of the course of history seems to have been widely used first by the
Greeks and became common in many other cultures only recently.'*

Another central tenet of modern archaeology with Greek roots is evolution.
Evolutionary theory was first clearly stated by Charles Darwin, and the ancient Greeks had
only a vague sense of this idea. But already by the fifth century B.c. the Athenian scholar
Empedocles had formulated a version of the principle of natural selection. And other Greek
scholars developed rudimentary sciences of geomorphology and biology that contained



14 PATTERNS IN PREHISTORY

L g

FIGURE 1.6 The ancient Greek view of the
world was that it reflected the “perfection” of the
gods in its symmetry and wholeness—attributes
reflected in their art, as in this bronze figure from
a Greek shipwreck of about 460 B.c.

glimpses of the fact that the world is very ancient and that
plants and animals have changed over time.

These ideas of evolution and scientific analysis, however,
were in some contrast to a concept much more central to the
ancient Greek view of the world, the notion of the Great Chain
of Being, or the Scala Naturae, which is founded on Greek ideas
about the nature of God and “perfection.” Greek philosophers
found it inconceivable that the world they knew could have
arisen by chance, because there seemed to be such a precise
design in its every part. The intricate interdependence among
plants and animals, the regularity of the seasons—the whole
natural world—exhibited to them proof of the existence of a
Supreme Intelligence; they therefore defined God as the
perfect being who created and controls the world. The Greeks’
conception of perfection, however, had a somewhat different
connotation than it does for us, for they understood it to be in
essence wholeness, or completeness (a concept vividly evident,
for example, in classical Greek statues) (Figure 1.6).

Aristotle, in particular, formulated the idea of the world
as a Great Chain of Being, perfect in its completeness (Figure
1.7). He concluded that the natural world was rationally
ordered according to what he charmingly called “powers of
soul,” representing different levels within the perfectly whole
universe. Thus, a horse is higher than a sunflower because a
horse can think, after a fashion, and a man is higher than a

horse because he can reason and apprehend God. Early European scholars were greatly
influenced by the concept of the Great Chain of Being. They thought it impossible that there
should be “missing links” in the chain or that any parts of the chain should cease to exist.
God, being perfect, could not create an imperfect, that is, incomplete, universe; nor could
His sustaining powers allow a whole level of this perfection to vanish. This notion was
still at the very core of European culture when the English poet Alexander Pope

(A.D. 1688—1744) wrote:

Vast chain of being! which from God began

Natures aethereal, human, angel, man,

Beast, bird, fish, insect, what no eye can see,

No glass can reach; from Infinite to thee,

From thee to nothing.—On superior pow’rs

Were we to press, inferior might on ours;

Or in the full creation leave a void,

Where, one step broken, the great scale’s destroy’d—
From Nature’s chain whatever link you strike,
Tenth, or ten thousandth, breaks the chain alike.

The idea of this Great Chain of Being pervades Western literature and science and continues
well into our own time. It remains, for example, a major element in arguments by those
who lead the repeated crusades to have the biblical story of Creation installed in American
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elementary education as a worthy alternative to
evolution.

The concept of the Great Chain of Being,
however, is impossible to reconcile with evolu-
tionary theories and the discoveries of modern
archaeology. And it is not simply a matter of the
great antiquity of the human past, which has been
revealed in the past century. For if God had
created and sustained every bacterium, every
sparrow, every Neandertal, how could it had
happened that thousands of species had come into
existence, flourished, only eventually to vanish?
How could humans possibly have evolved from
lower primate species and lived for millions of
years as “subhuman” races now long since extinct?

It is easy to understand the attractiveness of
the idea of the Great Chain. It placed humanity,
the masterwork of the Creator, “but little lower
than the angels.” Furthermore, it “explained” why
we are here and why the world seems so marvel-
ously and intricately integrated and designed:
God designed the world in every detail for His
purposes and placed humankind in a position of
stewardship over His creation. Yet in many ways,
the last 200 years of Western philosophy have
been a long struggle to come to terms with a :
gradual and profound loss of faith in the validity 0¥ 2
of the notion of the Great Chain of Being as e =
evidence for the Argument from Design, as it came
to be known in Western thought. This Argument
from Design is the conviction that the intricacies
and perfections of the world prove that humanity
and history are under divine control—that such a perfectly ordered and operating universe
necessarily implies the existence of a creator and sustainer. This conclusion still has great
power in the world, in both the Christian West and the Islamic East, for example, but it has
been under assault for centuries.

FIGURE 1.7 The Great Chain of Being
lower than angels in a static view of the
all living species.

The Enlightenment

Not until the “Enlightenment” of the seventeenth and eighteenth centuries were the
intellectual foundations of modern archaeology securely established. Then, primarily in the
eighteenth and nineteenth centuries, the scientific method was combined with determinism,
materialism, and evolutionism to try to explain the world and history.

There can be no absolute definition of the scientific method, for rather than a method
it is a state of mind along with a few assumptions. The key ideas are that most, if not all,
things and events can be understood in terms of identifiable, measurable, physical forces,

2/ e
placed humanity just
relationship between
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and that the best way to identify and measure these forces is to conceive ideas and then
expose them to rejection through scientific experimentation or data analysis.

Although this sounds to most people like nothing more than common sense, history
shows that it is a rather late and rare perception of the world. For most ancients and for
many moderns, the world swarms with phenomena and forces that can never be
understood by science; to them, in fact, precisely those aspects of human existence that
cannot be scientifically understood or explained, such as why we are here and the nature
and destination of the human soul, are the most important.

But, building on Greek ideas, seventeenth- and eighteenth-century scholars observed
natural, social, and historical phenomena, devised hypotheses about their causes, and then
tested these ideas by dropping balls from the tops of buildings (Galileo), flying kites in
lightning storms (Franklin), and so on. What was scientifically essential in these analyses
was that the ideas be exposed to falsification or contradiction by some sort of experimenta-
tion or alternative interpretation, that, above all, the explanation of something be
considered not absolute, eternal truth, but just the best current hypothesis, subject to
correction in the light of new research.

The materialist and determinist elements in this kind of science were the assumptions
that the phenomena of this world—including historical and cultural phenomena—had
some ultimate causation, that is, were in some way determined by knowable, measurable,
material factors such as population growth, genetic mutation, infections, or gravity. If one
accepted this view of the world, then one should look for explanations in the causal
relationships and processes governing the attributes of phenomena, not in human decisions
or divine agency. The evolutionary component was the notion that over time there had
been and would continue to be an increase in complexity in the biological, historical, and
political world—an ancient notion.

There is no necessary conflict between these ideas of Western science and religion. Few
of the scholars of the Enlightenment were avowed atheists. Benjamin Franklin did
important scientific research in the eighteenth century, but he was largely serious when he
said that “wine is a continuing proof that God loves us very much and wants us to be happy.”
Thomas Jefferson, one of the most versatile intellects of the eighteenth and early nineteenth
centuries, believed in God—as did many of his contemporaries—as a kind of a Great Clock-
Maker, who set the universe in motion but does not often intrude upon its operation.
Jefferson in fact “scientifically” edited the Bible to what he considered its essential and
useful message, deleting everything he considered mythical and obscure, and produced The
Jefferson Bible, a pamphlet of about forty-eight pages.

The Enlightenment scholars made brilliant advances in determining the physical
mechanics of the universe and they avidly looked for the mechanics of human history, but
most found no conflict between their science and their belief that God created these
mechanics and set them into operation.

The Enlightenment was more than the crucible of modern science; it was in many ways
the period in which the social perspective of the West first formed, particularly with regard
to the notion of progress and conceptions of material culture. By the end of the eighteenth
century, science had shown that the natural world was understandable in terms of the
elegant (i.e., comprehensive yet reduced to the simplest possible terms) ideas of mathematics
and physics. One result was that scholars everywhere began to apply the scientific method
to the understanding of human history and the problem of cultural origins. For example,
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the Marquis de Condorcet (1743-1794), a French philosopher, proposed a series of uni-
versal laws he thought governed the history of human social organizations, and he went so
far as to use his analysis to try to predict the future of the world.

Such direct applications of the physical science model to history might seem strange,
but one must understand the eighteenth-century mind. “Common sense” tells us that
history and culture are far too complex to explain in terms of simple mathematical laws,
but common sense also tells us that we walk about on a flat earth, around which revolves
the sun. The scholars of the Enlightenment had only recently been shown how treacherous
common sense was and how the mysteries of the universe were being reduced to the
commonplaces of science. Meanwhile, all around them great advances in the biological and
historical sciences were being made.

In France, Georges Cuvier (1769-1832) undertook an extensive analysis of fossilized
bones and concluded that hundreds of animal species had become extinct and that there
seemed to be an evolutionary trajectory to the biological world. The French naturalist Jean
Lamarck (1744-1829) published various arguments that the world was much older than
the 6,000 years described in the Bible, and he arranged the biological world in a sequence,
from human beings to the smallest invertebrates, in a way similar to later evolutionary
schemes.

Scientific archaeology based on evolutionary and materialist assumptions was also
emerging in the late eighteenth century, when P. F. Suhm published in 1776 a History of
Denmark, Norway, and Holstein, based on the recognition that in many parts of Europe
ancient people first made tools of stone, then of bronze, and finally of iron. This Three-Age
System was first clearly stated and then developed by the Danish archaeologist Christian
Thomsen in 1836 and by J. Worsae (1821-1885).'° But its origins are much earlier.
Lucretius (c. 98-55 B.C.), the great Roman scholar, wrote that “The earliest weapons were
the hands, nails, and teeth; then came stones, and clubs. These were followed by iron
and bronze, but bronze came first, the use of iron not being known until later.” And as
K. C. Chang has noted,'® a near-contemporary of Lucretius, the Chinese scholar Yuan
K’ang, stated essentially the same idea.'”

Nineteenth-Century Evolutionism, Materialism, and
Determinism

Excavations for the London Underground Railroad in the mid-1800s produced many
curious finds, among them the bones of animals that sorely troubled the scientists of the
time. Great elephant-like animals, standingl3 feet high at the shoulder, had left their
skeletons amidst those of gigantic cave bears and many other animals that no longer lived
in Britain—or anywhere else in the world. “Animals dead before the Noachian deluge,” some
concluded. But others sought scientific explanations. In England in the 1830s, William
“Strata” Smith and Charles Lyell, among others, attempted to show that the earth was
formed through the action of slow geological processes—processes still in effect. Lyell’s
contributions were particularly important because the dawning realization of the earth’s
great age had led some scientists and clergy to a belief in a series of “catastrophes,” the last
of which was Noah’s Flood. Adherents of this position saw the fossil animal bones deep in
the earth’s strata as evidence that God had “destroyed” the world at various times with floods.
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In 1848 John Stuart Mill published an evolutionary analysis of history that postulated
a sequence of six stages: (1) hunting, (2) pastoralism, (3) Asiatic (by which he meant the
great irrigation civilizations of China and the Middle East), (4) Greco-Roman, (5) feudal,
and (6) capitalist. He complemented this classification with an extensive analysis of the
economic factors determining these stages.

At about the same time Mill was writing, another Englishman, Herbert Spencer,
applied the concepts of “natural selection” to human societies some years before Darwin
applied them to the biological world, though his constructs were quite different from those
eventually arising out of Darwinian thought.

Spencer was much influenced by Thomas Malthus, who in 1798 had noted that human
societies—and indeed all biological species—tended to reproduce in numbers far faster
than they increased the available food supply. For human groups, he postulated, this meant
a life of struggle in which many were on the edge of starvation and more “primitive”
societies lost out in the struggle for survival to the more “advanced” cultures. Spencer
believed that eventually natural selection would produce a perfect society:

Progress therefore, is not an accident, but a necessity. Instead of civilization being artifact,
it is part of nature; all of a piece with the development of the embryo or the unfolding of a
flower. The modifications mankind have undergone, and are still undergoing, result from
a law underlying the whole organic creation; and provided the human race continues, and
the constitution of things remains the same, those modifications must end in completeness.
... So surely must the things we call evil and immorality disappear; so surely must man
become perfect.'®

Spencer’s ideas permeated archaeological analyses of early civilizations and social forms,
but they are now largely abandoned, for various reasons (see chapter 7). Some scholars
consider Spencer to have been a racist whose notions of progress have misled a century of
social science. But Spencer was a brilliant analyst, and he was operating on assumptions
that seemed eminently reasonable in the nineteenth century: that history is subject to natural
laws, that we can know these laws, and that—as Spencer’s whole life experience showed
him—applications of science to human affairs could only lead to progress. Thomas Huxley
read a draft of Spencer’s Principles of Biology (1864), and he and others convinced Spencer
that “progress” was the wrong concept to apply to biological evolution, so Spencer used
“persistence”; but in his ideas about human history he simply could not escape the notion
that what history principally showed was “progress.”"

CHARLES DARWIN
How very stupid not to have thought of that.

T. H. Huxley (referring to Darwin’s ideas about
evolution)®

On a warm Saturday afternoon in June 1860, about a thousand people gathered in Oxford,
England, to witness a debate on Charles Darwin’s (Figure 1.8) theory of biological
evolution. For years Darwin had studied the animals and plants of South America, and he
had formulated ideas about “descent with modification.” But for various reasons he was
reluctant to publish his views. Only when he knew that others were about to publish similar
evolutionary analyses did he advance his opinion that for centuries the biological sciences
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had been in error concerning the origins and nature of
biological species. Before Darwin, most scholars had assumed
that all varieties of plants and animals were the direct product
of God’s creative might, and humankind itself was viewed as a
special act of creation. In fact, as noted earlier, long before
Darwin and continuing through his age and into our own, the
Argument from Design, the idea that the intricacy, complex-
ity, and interdependency of the universe point unmistakably
to the existence of a Divine Creator, has been one of the major
intellectual currents in Western civilization—and in other
cultures as well.

But Darwin’s research all but eliminated from educated
Western thought the Argument from Design. On his travels
through South America, Darwin had been particularly
impressed by the great diversity of plant and animal life in the
Galapagos Archipelago, near Ecuador. There he found islands
geologically similar and within sight of one another, but
nevertheless inhabited by significantly different species of
plants and animals. Why should there be such diversity in such
a small area?

st

It was evident (after some reflection) that such facts as these could only be explained on
the supposition that species gradually become modified; and the subject haunted me. But
it was equally evident that neither the action of the surrounding conditions, nor the will of
the organism . . . could account for the innumerable cases in which organisms of every kind
are beautifully adapted to their habits of life—for instance . . . a tree-frog to climb trees, or
aseed for dispersal by hooks or plumes. I had always been much struck by such adaptations,
and until these could be explained it seemed to me almost useless to endeavor to prove by
indirect evidence that species had been modified.?!

Darwin knew of course that for millennia farmers had used selective breeding to improve
their animals in specific ways, such as increased milk production in cows. But these changes
were the result of purposeful intervention in these animals’ breeding patterns. How could
such selection come about in the natural world?

Darwin was influenced by Malthus’s idea of population and Adam Smith’s concepts
of economic competition, and he was much impressed with the importance of competition
in all spheres of life: “Being well prepared to appreciate the struggle for existence which
everywhere goes on from long-continued observation of the habits of animals and plants,
it at once struck me that under these circumstances favorable variations would tend to be
preserved and unfavorable ones to be destroyed.”

With these observations and simple conclusions, Darwin provided the world with
answers to a whole range of perplexing questions. Why was there such variety in the
biological world? Because so many different environments were inhabited for so many
millions of years, which allowed natural selection to shape biological populations to these
varied environments. Why did animals and plants change over time? Because their
environments had changed and some individuals were better equipped to survive and pass
on their personal characteristics.

FIGURE 1.8 Charles Darwin (1809-1882)
altered forever human conceptions of the dynam-
ics of the physical world and the nature of history.
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Darwin knew nothing about the genetic mechanisms we now recognize as the agencies
through which biological diversity arises and on which natural selection operates, and he
believed that characteristics acquired by an organism in its lifetime could be passed on to
its offspring. We now know this to be a misconception. We also know that Darwin was
deeply in debt intellectually to other scientists.”> Moreover, great debates currently rage in
theoretical biology about the mechanisms of evolution. Some scholars believe, for example,
that existing biological systems, whether they be organisms, populations, or species,
“constrain” the possible directions of evolutionary change in a way that cannot be
accounted for in classical Darwinian ideas about natural selection.” But all this does not
detract from his great contribution.

Darwin put in motion an intellectual revolution that has continued to the present and
has battered the very foundations of Western ideas about the nature of God, humanity, and
history. Through logic and evidence, Darwin and his contemporaries showed there had
been millions of years in which the world had been dominated by reptiles, eons in which
there were no people. Thus he forced people to wonder how God could be glorified by
countless generations of snakes and lizards and dinosaurs breeding, fighting, and dying in
primeval swamps, and why they should consider humanity a special act of creation if
people, too, developed from earlier, simpler forms, from ancestors who were no more
imaginative, intelligent, creative, or religious than any other animal.

As noted earlier, it is important to recognize that there is no necessary conflict of these
ideas with Christianity or other religions; indeed, many founders of Western science
remained true believers until their deaths. They simply assumed that God used the natural
processes of the world to work out His Divine and Unknowable Plan. Thus the Austrian
monk Gregor Mendel (a.p. 1822-1884) could serenely work out the genetic basis of
biological evolution and still die untroubled in his faith. And Darwin thought that through
evolutionary processes people would eventually become altruistic and profoundly civilized,
and he himself said that he had “never been an atheist in the sense of denying the existence
of God” (although he professed a rather muddled agnosticism).**

But the great mass of people were shocked and troubled by the implications of
evolutionary theory. Evolutionary biology is now the only generally accepted theory of
biology, and few scientists doubt its essential validity. But in that room at Oxford in 1860,
Darwin and his advocate, Thomas Huxley, were reviled and ridiculed (Figure 1.9). This
hostility characterized reaction to Darwinian ideas well into our own times, and it is not at
all surprising that this should be so. In a sense, Darwin completed Galileo’s revolution.
Galileo showed that the earth was just one among an inconceivable number of celestial
bodies, without apparent special claim to centrality; Darwin showed that today’s human
being is one of many related life-forms and is always a “transitional form,” constantly
changing, with no apparent claim to centrality in the universe.

As Stephen Jay Gould points out, however, evolutionary theory makes no pretense of
explaining the ultimate nature or purpose of human existence—if it is humanly possible,
at all, ever to answer such questions. Evolutionary theory simply supplies powerful
explanations of change over time in human biology and society—leaving the problem of
ultimate causation to some other forms of inquiry or to faith.

But to understand the vehemence and loathing in the initial reaction to evolutionary
theory and its persistent controversial status, one must recognize that evolutionary theory
goes beyond simply calling into question the argument that the design of the universe
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creator and sustainer. The important point

here is that the impact of evolutionary
theory on how we view our universe and |
our past, present, and future has been I|
profound and continues to reverberate
through science and culture, and it calls

into question some of the most cherished

and ancient notions about human morality

and worth.

Itis important to note in this context,
however, that evolutionary theory cannot
prove that the Argument from Design is
wrong. It simply provides an alternative
explanation of how the biological and cul-
tural history of earth might have happened.
And as powerful as evolutionary, material-
ist, and determinist theories have been in
shaping our world, they will probably
never eradicate nonscientific “knowl-
edge.” One of novelist G. Garcia Marquez’s
characters says, “I don’t believe in God
but I'm afraid of Him,” and we can find
vestiges of the same thought throughout
modern cultures.

necessarily proves the existence of a divine W

perspectives the evolution of life is so o DANWIN, SAY WHAT YO

WOULD LEAVE MY EMOTIONRS ALONE

extraordinarily improbable. If the earth’s : e

orbit had been 5 percent closer to the sun, FIGURE 1.9 Many nineteenth-century cartoonists were am

for example, the earth would have been the idea of biological evolution.

far too hot for life to evolve; if the earth

were 1 percent farther out, all the water on the planet would be locked in glacial ice. It is
easy to understand why many people through the ages have concluded that the earth was
designed for humans. Some scientists accept that the complex chemicals constituting the
self-replicating compounds necessary for biological life could have evolved by random
processes, but consider the few-billion-year history of organic earth life to be too short for
this to be a probable occurrence. Hence, some hypothesize that the earth passed through a
space cloud of organic molecules, from which we are all descended.

But such subtle points were unknown to people of Darwin’s age. Darwin and other
evolutionists had posed cosmic questions and had provided compelling answers. Their
arguments and research showed that not just biological species, but cities, ships, pyramids,
farms, religions, parliaments—all things cultural—had evolved out of earlier, simpler
forms; they implied that we have no special claim to centrality or exemption from the
processes of the universe. And, perhaps most important, Darwin’s ideas made it reasonable
to ask whether or not there were principles with which to understand our cultural as well
as our physical evolution.

A |
i

One reason for this is that from some THAT TROUBLES OUR MONKEY AGAIN.
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It is important to recognize that Darwinian theory is more than just an abstraction
about how the biological universe acquired its present form. In its application to cultures
and history, Darwinian theory is profoundly political. When it was first widely accepted, in
the late nineteenth century, some people justified rampant Western colonialism and
exploitation in terms of the “survival of the fittest,” implying that it was somehow natural
and right that “higher” social systems control, coerce, and replace “primitive” ones.

Darwin was in some senses a “gradualist,” who saw evolution operating at a constant
rate, finely sifting through variations, perpetuating some, extirpating others. Biologists
Niles Eldridge and Stephen Jay Gould countered the gradualist vision of evolutionary
processes with a concept of “punctuated equilibrium,” or periods of rapid change inter-
spersed with long periods of much slower change. Here, too, the possible applications of
these ideas are not just to biology. Evolutionists such as Eldridge and Gould, for example,
have argued that gradualism has been used implicitly by some to justify a slow, gradual pace
of social reform.

As we shall see, Darwinian principles are simply indispensable to understanding the
subjects of chapters 3, 4, and 5 of this book. They are the only scientific basis we have for
trying to understand how we evolved out of early nonhuman hominins and how we
converted plants and animals into the power sources on which our societies have been
based.

Much less clear, however, is the extent to which Darwin can help us understand the
origins of civilizations and the basic dynamics of human history and society.

HISTORICAL MATERIALISM

[The purpose of critical materialism is] to help
men out of their self-made prison of
uncomprehending economic determinism.

Alfred Schmidt®

Schmidt’s observation is, if true, perhaps the most powerful justification one could make
of the contemporary importance of archaeology and historical analysis. Marxists and other
determinists conclude that slavery, poverty, violence, and other ills of the world through
history have been the result of economic determinants that have never been fully
understood. They suggest that if these determinants can be analyzed and applied, then these
ills will eventually disappear.

Archaeological analyses of the past have been greatly influenced by various notions
about “determinism.” Determinism, as applied to human history and culture, is the
imprecise collective term for the idea that what happened in history was (partly, or largely,
or entirely) the result of determining factors that are outside “free will” or the influences
of divinities.

Although statues of Lenin and Marx have recently and literally been consigned to the
“dustbin of history” in much of the world, along with the sociopolitical systems purportedly
based on their philosophies, it does not necessarily follow that Marxist methods of
historical analysis are entirely worthless. Even archaeologists who consider Marxism a
bankrupt political ideology are in debt to Marxian thought in many of its elements of
materialist determinism. Marxism, or at least materialist notions, are a “natural” for
archaeology because archaeologists spend their lives amidst heaps of materials—the houses,



PREHISTORY, HISTORY, AND ARCHAEOLOGY

23

stone tools, storage bins, pots, weapons, irrigation canals,
and other items that constitute the technology of a
central Marxian concept of the “means of production.”

An early anthropological expression of evolutionary
and materialist ideas that had considerable impact on
studies of the past was the work of Lewis Henry Morgan
(1818-1881), who divided history into a series of stages
on the basis of initial uses of fire, bow and arrow, pottery,
domesticated animals, writing, and so on. Karl Marx
(1818-1883) (Figure 1.10) was influenced by Morgan
and other earlier evolutionists, but the full impact of
nineteenth-century evolutionism was achieved only
when it was combined with Marx’s ideas about material-
ist determinism.

Certainly one of the most diverse—not to say
solipsistic—associations of all time is that group of
individuals who have tried to explain what Marx meant.
People have killed each other in disputes over Marxian
interpretations, and neo-Marxist variants on the basic
Marxian ideology are so diverse as to defy summariza-
tion. The student with a sense of humor and a good
German dictionary is invited to read Marx’s original
description of the all-important “modes of production”
and “relations of production,” and then to follow the
exegesis of these terms into the contemporary era.
Scholars of every inclination, from Platonic idealism to
existentialism, have claimed inspiration from Marxist
theory.

But what has all this got to do with archaeology?
Precisely this: Some of the most influential archaeologists
of our century have used Marxian ideas in their analyses.*
Often these forms of Marxism are quite different from
what Karl Marx himself professed, but they are derived
from nineteenth-century ideas about historical material-
ism and determinism.

As we will see in chapter 7, Marx argued that much of human history could be
understood on the basis of an analysis of how a society produces and distributes its wealth.
He attempted to show that everything—wars, social classes, poverty, parliaments, religion,
art—could be explained if one examined the technology, economy, and environment of a
given society and the social relations people establish in relation to these economic and
environmental factors. In recent years there have been numerous reworkings of Marxian
theory, and the most recent archaeological expressions of these ideas stress the social
relations that people enter into in producing and consuming goods. These, rather than just
the blunt forces of climate, crops, and technology, are seen by Marxist archaeologists as the
determinant factors of history. An important point of departure for some, more tradi-
tional, Marxists is that historical analyses must be comparative. They “contend that a

FIGURE 1.10 Karl Marx (1818-1883) profoundly
influenced anthropology and archaeology by revealing
the links between the economic basis of societies and
their political institutions, social structures, and other
cultural characteristics.
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comprehensive view of all ancient societies, seen in relation to each other, will reveal gen-
eral outlines of a regularity in the historical development of humanity”?; they assume that
ancient human societies practiced an initial primitive communism, followed by the
inevitable appropriation of surpluses in early agricultural communities, and the subsequent
formation of “class society [by] strictly logical laws.” They conclude that analysis of the
forces that resulted “in the stratification of society into antagonistic classes” provides “the
key for our understanding of the course of the subsequent history of ancient society,” and
that “all Marxist historians adhere to the concept that, in the final analysis, the relations of
production are determined by the level of development of the means of production.”

In contemporary Marxist archaeology®® many of these assumptions and ideas are being
debated. Contemporary Marxist archaeologists differ greatly in their perspectives, but
many of them consider social conflict as major determinants of cultural change; they also
are trying to create a “human-centered” view of the past, in which people are not just passive,
reacting elements whose actions and beliefs are not simple products of external economic
and environmental forces, but instead are themselves the agents of social dynamics and
cultural changes.”

We will consider contemporary expressions of Marxist ideas in archaeology more
fully in chapter 7. It is sufficient here to note that materialist determinism in various forms
and philosophies has had a long and profound influence on archaeology. Moreover,
Marxist ideas retain great potency in contemporary archaeology, especially among the
post-processualists.

EARLY TWENTIETH-CENTURY ARCHAEOLOGY
To sum up: 1. The cosmos is a gigantic fly-

wheel making 10,000 revolutions a minute. 2.

Man is a sick fly taking a dizzy ride on it. 3.

Religion is the theory that the wheel was

designed and set spinning to give him the ride.

H. L. Mencken®

From the mid-nineteenth century to the beginnings of the twentieth, archaeology entered
a remarkable era of Discovery and Decipherment®'—this was the period in which Egyptian
hieroglyphs and Mesopotamian cuneiform were first deciphered and major archaeological
excavations were undertaken everywhere. In 1922 Lord Carnarvon and Howard Carter
opened the tomb of Pharaoh Tutankhamun in Egypt and in the same year Sir John Marshall
began excavating the great Harappan civilization in the Indus Valley; in 1926 Sir Leonard
Woolley discovered the Royal Tombs of Ur in Mesopotamia; and all over the world at this
time other marvelous archaeological discoveries were being made.

Archaeology made great progress in this era, but it was also a time in which archaeology
was dominated by Europeans and Americans in an ethnocentric and imperialist way that
even today gives the discipline a negative image in many parts of the world. The French
and British in particular, but all Western nations to some extent, looted the antiquities
of other lands, especially Greece, Turkey, Egypt, Iraq, and Iran. European governments
collaborated with archaeologists to extract antiquities concessions from weak governments.
When the British and French controlled Egypt, they always made one of their own citizens
the director of the Egyptian antiquities service. Archaeologists, in turn, sometimes acted as
spies for their governments.*
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World War I with its horrible carnage, the Depression of the 1930s, and the other
dismal events of this era disillusioned many intellectuals and caused them to doubt any
notion of human social evolution—at least in the sense of a world growing more rational
and moral, of progress in any sense. The first half of the twentieth century saw an age of
existentialism and in many senses a rejection of rationalism. Darwinian notions of struggle
and godlessness, the irrationality of world wars, all these destroyed for many people the last
vestiges of the Argument from Design and resulted in a profound sense of cosmic isolation.

The philosophical currents of the early twentieth century produced in archaeology a
largely nontheoretical discipline in which most scholars contented themselves with patient
accumulation of artifacts and a minimum of interpretation. This period was the “Golden
Age” of cultural reconstruction and culture history. In the United States the federal
government invested considerable sums in archaeological investigations, in part as a way
to employ people during the Depression. It was widely assumed that progress in explaining
prehistoric cultural developments would be made only when much more archaeological
evidence had been accumulated and the “facts be allowed to speak for themselves.” Even
by the 1930s, however, there was a growing frustration with the idea of an archaeology
limited just to an endless series of inferences about how ancient people lived and how they
were related culturally. And many scholars, such as the Marxist archaeologist V. Gordon
Childe, continued to work on a science of history.*

One of the earliest and most influential attempts to move archaeology beyond simple
data collection and description was Julian Steward’s 1949 classic article, “Cultural Causality
and Law: A Trial Formulation of Early Civilization.”** Steward tried to relate worldwide
similarities in the evolution of cities, writing, warfare, urbanism, and so on, to basic
determinants of ecology, technology, and demography.

ARCHAEOLOGY 1960-1996

Every decoding is another encoding.*

The New Archaeology After about 1960 there was a major revival of the idea of
archaeology as a historical “science.” In the 1960s some archaeologists tried to introduce
into archaeology the logical methods they saw in physics and chemistry, on the premise
that even if archaeology could not be entirely the same kind of science as these “natural
sciences,” they could at least use the same kinds of logic for analysis.*

Why would physics and these other sciences be so attractive as models for archaeo-
logists, to the extent that archaeologists were accused of “physics envy”? Primarily because
physics and the other natural sciences offer powerful explanations. Natural scientists use a
limited number of principles, such as the principles of relativity, thermodynamics, and so
on, and powerful mathematical formulations to explain much of the workings of the
physical universe. We know what causes eclipses, thermonuclear explosions, malaria, and
other natural processes to the extent that we can control these forces and make televisions,
nuclear reactors, and genetically engineered plants and animals.

Attempts to understand the human past in terms of principles like those of physics
have a long history in Western culture. Archaeologists have wanted to know what caused
the first vaguely human animals to use stone tools, what factors drove these early hominins
into the northern temperate latitudes, why people changed from hunting-gathering to
agriculture, what forces impelled people to establish cities, develop written languages, wage
international wars—in short, why history has turned out the way it has.
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One of the most influential scholars in the attempt to make archaeology a powerful
science has been Lewis Binford. While a student at the University of Michigan, Binford
was impressed by anthropologist Leslie White’s evolutionary, materialistic vision of
anthropology.”” In an influential and programmatic series of papers Binford argued that
archaeologists should turn their attention from endless excavations and attempts to
reconstruct ancient cultures and culture histories and concentrate instead on the study
of general cultural processes. Binford particularly stressed the importance of problem
orientation and testing hypotheses. He argued, for example, that the initial appearance of
agricultural economies independently in different areas of the world was the result of
climate changes, population growth, and various cultural adaptations of peoples in certain
environments. He then related a wide range of archaeological data to his hypothesis in an
effort to explain why agriculture appeared when and where it did.

Binford and many others sought to make archaeology an objective, empirical science
in which hypotheses about all forms of cultural variability could be tested. This New
Archaeology (also called processual archaeology) includes many diverse perspectives,
methods, and ideas, but there are some common elements.*® First, many archaeologists
believe that mathematics can play a powerful role in archaeological analyses. Mathematical
analyses of many different types have been applied to archaeological data, and some of
these will be reviewed in later chapters. Second, almost all attempts to make archaeology
a science have assumed that this would be an evolutionary science—at least in the sense
that important differences between cultures represent development from simple to
complex. The application of Darwinian ideas of evolution to human societies has
in many ways just begun, and some archaeologists see great potential in this approach.
Third, the New Archaeology also has stressed cultural ecology, in the sense that it looks
for the causes of major cultural changes primarily in factors like climate changes, varia-
bility in the agricultural productivity of different environments, technological changes,
and demographic factors. But most of the archaeologists of this era assumed that ancient
cultures were complex integrated systems—that is, the patterns of cause and effect are
complexly interrelated and are rarely unidirectional. Thus, if one were to consider why
people in ancient Iraq first began cultivating plants, one would expect that the answer
would involve many different factors, such as changes in population densities, climate
fluctuations, evolving technologies, the genetic properties of certain plant genera, and
so on. Human societies are assumed to have regulating mechanisms that promote the
group’s adaptation. Most human societies, for example, have developed means of birth
control to regulate their population-to-resources balance; the intensity with which
birth control is practiced can change as the resources change. To some extent then, the
systems view of cultures is that they are self-regulating entities, open to influences from
their environments. Explanations based on this model are often functional expla-
nations: Just as a biologist might account for the evolution of the mammalian heart as a
way to circulate blood, an archaeologist might account for the rise of state religions in all
early civilizations by the functional benefits of a low-cost, ideological mechanism like
religion to organize and control the mass of the population for military and economic
purposes.

The goal of reformulating archaeology as a mathematical, evolutionary, ecological
science for analyzing extinct complex cultural systems remains a strong theme in
contemporary archaeology, but there has been a widespread loss of faith in the possibility
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of a “physics of history.” Most archaeologists recognize that human history is in some ways
fundamentally different from some of the material phenomena of the world, such as atoms.
For one thing, human history is the product of natural selection in a way that does not seem
true of the history of galaxies and subatomic particles (this point is discussed in later
chapters). The human past by definition is a specific sequence in time and through a parti-
cular space—the planet earth—while the principles of physics and chemistry are applicable
(at least theoretically) to all times and places. That the volume of a gas is determined by its
pressure and temperature is assumed to be true now and forever, here and in the farthest
reaches of the universe.

But biology, population genetics, ecology—these and other life sciences deal with a his-
torical sequence of life-forms in a particular place, earth. Yet these are powerful mathemat-
ical explanatory disciplines, and some archaeologists continue the quest to formulate a
science of archaeology that is similar to these disciplines. Unlike the natural sciences,
however, there is no “theory” that unites and focuses the research of the many practitioners
of archaeology in the same way that evolutionary theory and population genetics unite
biologists and thermodynamics unites physicists. Some scholars, nonetheless, see the
potential for a unifying theory for archaeology in Darwinian evolutionary theory, and we
will consider this approach in more detail in chapter 7.

POST-PROCESSUAL ARCHAEOLOGY

Il n’y a pas hors-texte. [There is nothing outside
of the text.]

Jacques Derrida.*

For the subjective idealism of scientistic
archaeology we substitute a view of the
discipline [of archaeology] as an
hermeneutically informed dialectical science of
past and present unremittingly embracing and
attempting to understand the polyvalent
qualities of the socially constructed world of the
past and the world in which we live.

Michael Shanks and Christopher Tilley*

As these quotations illustrate, post-processual approaches to archaeology can be difficult
to describe and understand. Indeed, it is one of the tenets of post-processualism that any
attempt to summarize and capture the essence of the approach is doomed because there is
no single approach, no unified perspective. The reader might wonder what all this theorizing
has to do with the bones and stones of our ancient past: The point here is that many
archaeologists say this theorizing has nothing to do with the study of our past, while,
conversely, many post-processual archaeologists think it has everything to do with the
study of the past.

The origins of post-processualism were described by Ian Hodder as an attempt to
overcome perceived shortcomings in processual archaeology.*' These include that pro-
cessualists neglect the influence of culture, that they concentrate on norms rather than
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individuals, and that they rarely attempt to incorporte the ideas used by societies to struc-
ture how material culture fits into a society’s world-view.

The post-processualists have found many different frameworks, but none that are
“scientific” in the classical Western sense of that term. Most post-processualists believe that
the search for an empirical science of artifacts is in essence a search for a unicorn, that
archaeology can use a few scientific methods, such as radiocarbon dating, but that it will
always be a humanistic enterprise and a fundamentally interpretive exercise, not an
observational one.

The major flaw the post-processualists discern in the processualists is the assumption
that archaeology can be a neutral, value-free, empirical science of artifacts. Young, for
example, expresses this difference of opinion as, on the one hand, those who think that
“history is what happened in the past,” as opposed to the post-processualist notion that
history “is what a living society does with the past.”

Bruce Trigger,* drawing on the works of philosopher Larry Lauden, has identified and
analyzed four main tenets of post-processualism in American and British archaeology. The
first is the proposition that “no one perceives the world objectively: what we perceive, and
even more what we interpret what we perceive, is influenced, either to some degree or
entirely, by what we believe.” A second related premise is what Trigger characterizes as the
assumption that “sensory data or observational evidence is rarely capable of refuting
strongly held beliefs.” A third premise involves “holism”—the idea that “in order to under-
stand any part of a system or issue we must first understand the whole.” The fourth premise
is the principle that “science is a social activity. This implies that science is only one source
of knowledge among many, including common sense, religious beliefs, and perhaps even
delusions.”

As Trigger notes in his analysis, all of these premises are at least somewhat true, and
few archaeologists would reject them totally. Contemporary disputes in archaeology
revolve around the extent to which these premises are true and their implications for
archaeological method and theory.

The abstract philosophical points that Trigger discusses are perhaps best illustrated by
the work of British archaeologists Michael Shanks and Christopher Tilley.** Shanks and
Tilley, drawing on the ideas of Derrida, Foucault,* and others, have argued that, just as one
cannot assign a definitive single meaning to a text, one cannot make an empirically verifi-
able and definitive interpretation of the archaeological record. We create the past, they argue,
and our interpretations of the past are limited by, and arise out of, our own cultural context.

This may seem an obvious point, that archaeologists’ interpretations of the past are in
part a function of their own sociocultural context. Archaeologists regularly report temples,
social stratification, intensified storage, social class, warfare, states, and other “things” that
do not, technically, exist. Our own culture determines to some extent what we make of the
past. We can dig up people, sort through their feces, measure their bodies, sift their garbage
for their food remains, translate their writings, measure their buildings, and do all kinds of
scientific things to them, but in the end what we make of them will have a lot to do with
our own lives and personalities.

Indeed, just as some ethnographers have concluded that human life and society have
“only meanings rather than causes,” some archaeologists think that the emphasis of
archaeology should be on assessing the meaning of the past for ourselves, rather than on
futile attempts to understand the causes of the patterns and trajectory of the human past.
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These post-processual forms of archaeological theory have had somewhat less
influence in the United States than in Britain and Scandinavia, but the issues they raise have
become prominent in theoretical circles everywhere. Indeed, some elements of post-
processual archaeology derive from the post-modernist perspective that can now be found
in many academic disciplines, such as literary criticism, architecture, and sociology. Exactly
what post-modernism is in anthropology and archaeology is difficult to define.** As
archaeologist Ilan Hodder wrote:

It is thoroughly engrossing for an archaeologist, a student of cultural change, to be living
through the apparent “birth” of a new cultural style. Yet it is surprising how difficult it is
to define and understand what is happening. The more I try to tie down post-modernism,
the less coherent it seems. . . . [T]he growth of the style seems bigger than any individual’s
attempt to characterize it. Ultimately it engulfs any attempt to fix it.*®

Whatever else they have in common, post-processual archaeologists view archaeology as
profoundly political. Archaeologist Mark Leone, for example, in his archaeological inter-
pretations of the early history of Annapolis, Maryland, discusses how his archaeological
work there has involved contemporary African Americans and how his interpretations of
the archaeological data from that city do not necessarily match those of the African
Americans. Of this experience he writes:

American archaeologists have only just begun to accept the constructivist view of
knowledge, which implies that data are not neutral. . . . We are not at all accustomed to
negotiating truth values with nonarchaeologists who are affected by our work. However,
such negotiating does not debase archaeology. . . . The eventual result will be a much richer
archaeology. It will produce not a single interpretation of data, but many interpretations;
not one uniformly useful literature, but many incommensurable literatures.”

The post-processual perspective raises many important issues and poses some significant
problems. For example, if “science” cannot be applied to the archaeological record to
evaluate competing claims to the truth, and if there can be many equally “true” readings of
any text, then it would seem that one would have to accept that Native Americans who
believe that the New World archaeological record shows that they originated in North
America, not Asia, have a claim to the truth equal to that of the majority of archaeologists
who believe that Native Americans first came to the New World between 10,000 and
20,000 years ago.

Are these equally valid ideas? Some post-modernists and post-processualists reject this
absolute relativism, but if “positivist” ideas about scientific evaluation are inapplicable to
archaeology, as some of these scholars believe, there can be no “correct” or most probably
accurate reading of the past.

What archaeologists do may not be “science” in the classical sense of that term, but
many archaeologists reject the idea that all readings of the past are equally valid in terms
of their accuracy with regard to what actually happened in the past. All of the terms in the
previous sentence are “loaded” in a sense. “Correct” does not necessarily have to be in
relation to whether Native Americans originated in North America or not. Correctness,
validity, and accuracy can be understood here to mean that they are both culturally
constructed beliefs about the past.

In general, there seems little post-modernists and post-processualists agree on except,
perhaps, their belief that archaeologists who think they are doing “science” are mistaken.
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Agency and Landscape Archaeology One expression of the frustration many con-
temporary archaeologists feel with traditional processualist archaeology is the immense
growth of interest in such topics as “agency,” and the use of this concept in such applica-
tions as Landscape Archaeology. These concepts are part of the post-processual movement
in archaeology—although they need not entail a complete rejection of more traditional
processual approaches.

The archaeological landscape in its simplest conception is the physical background and
field on which ancient peoples lived and left their stones, bones, pots, houses, and so on.
In contemporary archaeology, however, the notion of archaeological landscape goes
beyond that sense, to emphasize the social and symbolic ways in which ancient peoples
invested their worlds with meaning.** As Knapp and Ashmore note, “landscape is an entity
that exists by virtue of its being perceived, experienced, and contextualized by people.” As
an example, consider Egyptologist Janet Richard’s analyses of landscapes in the Nile Valley.
Richards notes that the ancient Egyptians used an area of the site of Abydos as a royal
cemetery for many generations. She suggests that this location can be explained by the fact
that it is in a dramatic setting, on the border between the two environments the Egyptians
recognized as their world, the desert and the cultivated lands—Kemet and Deshret. She
concludes that by intentionally positioning the cemetery in this area, they were reinforcing
the ideology of the pharaoh as the unifier of Egypt. And in so doing they created a political
arena that fostered the conservative ideology of ancient Egypt.

Many similar examples could be offered. Great tombs, temples, and other monuments
often seem to have been placed, for example, with regard to their visibility. The implication
is that these constructions were intended to remind the people living around them of the
social interaction between people, the power of the state, and the ideologies of their
societies. People of the early farming communities of the Neolithic in Europe, for example,
built tombs, such as dolmens and passage graves. Although these were not necessarily
highly visible in the landscape, they were intimately linked to daily activities in the
settlements. Christopher Tilley proposes that these grave monuments were multilayered
symbols “read” by the Neolithic people who constructed them.* The meaning of the tombs
thus depends on the context in which they were perceived—tombs are markers for
important landscape features such as the transition from a flat plain (low) to a mountain
(high), or they can be seen as referents to ancestors and the past history of groups living in
the area.

The notion of agency may seem obvious: It is the recognition that people are the agents
of cultural construction and cultural change. The world’s archaeological record was created
by the perceptions and activities of billions of people. To many archaeologists we cannot
interpret the past by considering people as just constants in equations driven by ecology,
environment, and technology. These are simply constraining factors; we must also consider
how people intentionally shaped their cultural worlds. In the American Southwest, for
example, Feinman, Lightfoot, and Upham have suggested that people living in pithouse
communities had two major choices in sociopolitical organization.”! In some settlements,
people adopted a corporate-oriented strategy that focused on rituals, ceremonies, and
storage shared by the entire community, with few differences between households. People
living in other pithouse settlements chose a network-oriented strategy that emphasized social
differences between households through elaboration of architecture and accumulation of
surpluses.
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Sex and Gender in Archaeology Another example of how contemporary archaeo-
logy has developed from its traditional forms involves the ideas of sex and gender. One of
the most evident impacts of post-processualism in contemporary archaeology is the grow-
ing interest in gender and in what some have called feminist archaeology. Concepts and
discussions of gender and sex long predate the current interest in these subjects, of course,
and not all discussions of this topic are part of post-processualism. As we shall see in chap-
ter 3, for example, a pivotal concept in most hypotheses about how the first hominins
evolved involves the relationship of males and females in economic and other behavior;
and in later prehistory scholars have studied everything from the “goddess” female figurines
of Neolithic Europe to the status of women in ancient Egypt. But contemporary feminist
archaeological studies from the post-processual perspective diverge from these traditional
studies in several ways. Biological sex is a relatively simple and useful dichotomy (although
there are, of course, ambiguities), and a trained archaeologist can determine the sex of a
well-preserved skeleton with considerable reliability. The exaggerated sexual characteristics
of Pleistocene female figurines leave no doubt as to the sexual and reproductive capabili-
ties of the person or idea represented. But gender is a cultural construct and not so easily
defined. The terms “lesbian,” “homosexual,” and “bisexual” roughly fit sexual practices,
but perceptions of these genders differ radically in different societies. Even more abstract
are the long-term historical dynamics that have shaped perceptions of gender and the
processes of interactions of different genders and sexes.

Perhaps the most important element in post-processualist expressions of feminist
archaeology involves the rejection of some forms of empiricism. Traditional archaeology
long neglected many aspects of sex and gender because it appeared difficult to relate the
bones and stones of the archaeological record to gender or sex. In excavating an Egyptian
archaeological site, for example, one finds what looks like the remains of villages. There are
mudbrick walls, floors of compacted sand filled with the bits and pieces of daily life, such
as fragments of burnt bone and wheat, small bits of pottery, and so on, and there are also
things that look like hearths, latrines, animal pens, and a thousand other remnants of a
5,000-year-old residence. Reasonable archaeological analyses can estimate when people
lived here, what foods they ate, what tools they used, whom they traded products with, how
big the community was, how they buried their dead, and many other aspects of the culture
of which these people were a part. Inferring the gender of the people who used particular
artifacts and the relationship of males and females in this extinct community could begin
with generalizations made from the many ancient Egyptian paintings and texts, which
indicate that men and women did very different kinds of work. Other resources that might
help decipher gender-related tasks in this ancient society could potentially be found in
ethnohistoric or ethnoarchaeological studies of life in Egyptian villages of the recent past.
Such interpretations, however, might be regarded by a processual archaeologist as mere
speculation that is on a lot less secure ground than estimates of diet based on recovered
archaeological materials.”

Whatever the evidentiary basis of gender in the archaeological record, this topic carries
with it some complex political and social implications. An enormous amount of evidence
from archaeology, ethnography, and history shows that throughout the past women have
been primary producers of much of the goods and services of all societies (Figure 1.11 ).
Even in societies such as the Eskimo, where hunting is the primary source of food, women
provide labor in the form of child care, food preparation, hide-processing, and many other
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activities. In agricultural societies throughout history women
have also provided much of the material wealth and available
services in these societies, in the form of the toil of farming;
the production of pottery, textile, and other craft goods; child
care. and a thousand other activities.*® Yet it also seems
undeniable that throughout history these goods and services
have often been appropriated by men outside the basic family
unit, men who had the power to consume and redistribute
this wealth. How does one explain this asymmetry, and is
an attempt to explain it in terms of societal efficiency or bio-
logical factors necessarily an attempt to justify it? And if we
write a world prehistory and history that concentrates on the
people of power, the pharaohs, priests, and other male poten-
tates, do we necessarily ignore and devalue the contribution
of women?

These are important issues in contemporary archaeology,
and whatever the ultimate long-term impact of post-processual
ideas about archaeology as a political act and statement,
_ considerations of gender have raised topics well worth
e 3 ) B contemplation.”* Like all cultural elements, constructions of
FIGURE 1.11 Both today and in the past,  gender in societies, and their variations over time and place,

women have made substantial contributions to ~ cannot be treated in isolation. Gender roles can only be
subsistence, goods, and services in society. understood in relation to such other societal elements as social

stratification, marriage and kinship systems, inheritance
patterns, rituals, and so on.

SUMMARY AND CONCLUSIONS

So, where do we—and archaeology and world prehistory—go from here, in the midst of
these contrasting ideas about the nature of inquiries into the past? What can we know about
the past, and how should we go about knowing it?

As we have seen, answers have ranged from the notion that history is God’s plan and
ultimately unknowable to the idea that history can be the subject of scientific methods of
analysis and ultimately can be explained in terms of general principles. Contemporary
archaeologists include those who are working on complex computer models designed to
extract historical processes, others who are trying to produce humanistic interpretations of
ancient cultures, and others who believe they can’t really scientifically “know” any thing
about the past but are using it for contemporary political purposes.

In the face of these competing ideas about how the past should be analyzed, inter-
preted, and understood, many archaeologists have an eclectic position: They use ideas from
many different sources and theoretical perspectives, on the assumption that a synthesis of
this kind represents our best research strategy.

A good defense of an eclectic theoretical approach to archaeology is that offered by
Bruce Trigger, in his recent calls for a “holistic” archaeology. Trigger notes:
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T have argued that the future of archaeology lies not in replacing the ecological determinism
of processual archaeology with the historical particularism that currently appears to be
attracting many postprocessual archaeologists, but rather in effecting a synthesis of these
seemingly opposed positions. The synthesis I have proposed involves trying to investigate
as many of the factors that constrain human behavior as possible. These include not only
the external factors championed by the processualists but also the cultural traditions
without which human existence would be impossible.>

Ian Hodder too has argued® that there is no necessary conflict between processual
and post-processual archaeology. He suggests that processual archaeology has made the
essential contribution of demonstrating the constraints that ecology, demography, and
technology have on societies; post-processualism, on the other hand, offers a way to include
in archaeological interpretations such elements as ideas, gender roles, power relations,
ritual, and so on.

The approach taken in this book is a “holistic” onein this same sense. It is a blend of
many different perspectives and analyses. [t must be remembered, however, that the various
kinds of “knowledge” that are provided are not all fundamentally the same. A statistical
comparison of stone tools from European sites of 20,000 years ago can produce a different
kind of knowledge by different methods from that of an interpretation of the symbols these
people painted on cave walls and engraved on stones and bones (although post-processualists
might see these as fundamentally similar at some levels). Yet each can give us at least a sense
that we understand the past better, in a way, and each can be an interesting and instructive
exercise. An underlying assumption and premise of this book is that an archaeological
inquiry into the past can be usefully and productively done in the form of “science,” and
that all interpretations of the past are not necessarily equally valid.””

Who Owns the Past?

Who controls the past controls the future; who
controls the present controls the past.

George Orwell*®

In contemporary archaeology the vast majority of field work and publication is done by
Western European and American archaeologists. Some of these scholars have begun to
question their “right” to interpret the pasts of so many different cultures and peoples
around the world.

If one takes the view that archaeology is a science, then one could at least argue that,
like biology, chemistry, demography, and any other science, what matters is the quality of
the science, not the ethnic or cultural identity of the person doing the analyses. Given the
various intellectual trends in post-processual archaeology (as reviewed earlier), however,
the reader will not be surprised to know that many archaeologists think that it is unethical
to “appropriate” the pasts of others. Randall McGuire, for example, in reviewing the
archaeology of North America, suggests:

The time has come for archaeologists to reunite their object of study, the Indian past, with
its descendants, and to ask about the needs of Indian people and address those needs. . . .
[This will require] that all archaeologists initiate a process of dialogue with Indian peoples
that will alter our perceptions of the past, how we deal with living Native Americans, . . .
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and how we present our results to each other and the general public. ... Most
fundamentally, archaeologists need to recognize the contradictions between inclusion and
exclusion and uniformity and diversity that are at the core of our national heritage. . . .
Social evolutionists and material-culture analysts have failed to address these
contradictions, the former by relegating Indian people to lower stages of evolution and the
latter by refusing to acknowledge that artifacts from the past have power in the present
because they present the image of a known past while their interpretation remains infinitely
malleable.”

Such calls to political action and socially constructed interpretations will probably have
limited impact on the many archaeologists who are trying to study topics such as the date,
routes, and adaptations of the first human occupations of the New World; the possible role
of people in the extinction of mammoths and other large animals the New World; the
processes by which maize agriculture was established in North America; and the hundreds
of other research topics that dominate professional North American archaeology today. It
should be noted, however, that an increasing number of North American archaeologists
are establishing working relationships with Native Americans and that these collaborations
have led to interesting alternative hypotheses about the past, many of which can be
scientifically evaluated.*
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3. See chapter 7 for a detailed discussion of this premise.
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13. Greek science and philosophy incorporated elements from other cultures. Metallurgy, geometry, math-
ematics, and many other arts and sciences all have long histories that predate classical Greek culture by
millennia. Martin Bernal (Black Athena) and some other scholars have recently argued that Greek intellectual
accomplishments were deeply and strongly rooted in Egyptian and Syro-Palestinian achievements, but few
scholars agree with his conclusions. There simply is very little in ancient non-Greek cultures that seems to
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presage the political brilliance of Pericles; the dramas of Aeschylus, Sophocles, and Aristophanes; the
oratory of Demosthenes; the architecture of Mnesicles and Ictinus (designers of the Acropolis); the
histories of Thucydides and Herodotus; and the philosophy of Socrates and Plato—among many other arts
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H. D. F. Kitto’s The Greeks is a brilliant and literate summary of the ancient Greek contribution to Western
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Schmidt, The Concept of Nature in Marx, p. 41.
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See B. Trigger’s perceptive analysis, “Marxism in Archaeology: Real or Spurious?” Also see R. McGuire, A
Marxist Archaeology; M. Spriggs, ed., Marxist Perspectives in Archaeology.
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Shanks and Tilley, Re-Constructing Archaeology, p. 243.

Hodder, “Postprocessual Archaeology.”

See Trigger’s “Post-Processual Developments in Anglo-American Archaeology,” pp. 65-69.

See, for example, their Social Theory and Archaeology.

See, for example, Derrida, Writing and Difference, or Foucault, The Foucault Reader.

Ernst Gellner found it difficult to define post-modernism, but he leaves no doubt about his opinion of it, as
seen in his Post Modernism, Reason, and Religion, pp. 22—23: “Post-modernism is a contemporary movement.
It is strong and fashionable. Over and above this, it is not altogether clear what the devil it is. In fact, clarity
is not conspicuous amongst its marked attributes. It not only generally fails to practise it, but also on
occasion actually repudiates it. But anyway, there appear to be no 39 post-modernist Articles of Faith, no
post-modernist manifesto, which one could consult so as to assure oneself that one has identified its ideas
properly. . . . The movement and its ideas are . . . a little too ethereal and volatile to be captured and seized
with precision: perhaps the acute awareness of the movement that all meanings are to be deconstructed
in a way which also brings in their opposites, and highlights the contradictions contained in them . . .
actually precludes a crisp and unambiguous formulation of the position.”
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Knapp and Ashmore, “Archaeological Landscapes: Constructed, Conceptualized, Ideational,” p. 1.

Tilley, An Ethnography of the Neolithic: Early Prehistoric Societies in Southern Scandanavia, pp. 193-214. Tilley
also notes that these Neolithic structures are “read” by modern observers, for example, as “sculptures” in the
landscape.

Feinman et al., “Political Hierarchies and Organizational Strategies in the Puebloan Southwest,” pp. 459—466.
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53.
54.
55.
56.
57.

58.
59.
60.

As Dwight Read has observed, “Gender, as a cultural construct . . . is not observable; what is observable are
its implications for how gender is embedded in the cultural system which leads, through the actions of
individuals, to patterning in the observable world of material objects. The constant problem that
archaeology faces is that the mapping from culture to patterning of material objects is never an isomorphism,
is sometimes a homomorphism, and most often is a mapping which confounds multitudinous structuring
processes. But this is a constant problem, not one peculiar to gender constructs.”

Brumfiel, “A Review of Prehistory of the Americas (by S. J. Fiedel).”

For example, Gero and Conkey, Engendering Archaeology; Nelson, Gender in Archaeology.

Trigger, “Distinguished Lecture in Archaeology: Constraint and Freedom,” pp. 562-563.

Hodder, “Postprocessual Archaeology and the Current Debate.”

A similar position has been advocated by John Bintliff, who recently predicted the demise of most forms of
post-processual archaeology, suggesting that “[t]he Theoretical Archaeology of the 1990s is undeniably going
to be ‘Cognitive Processualism,”” (“Why Indiana Jones Is Smarter Than the Post-Processualists,” p. 100). The
sense of cognitive Processualism as used by Renfrew and Bintliff is close to that of the holistic archaeology
advocated by Bruce Trigger (see earlier) in that all useful methods of analysis are applied to the past, but in
the context of an analytical science based on materialist perspectives.

Nineteen Eighty-Four.

McGuire, “Archaeology and the First Americans,” p. 828.

Numerous examples of cooperative partnerships between archaeologists and Native peoples can be found in
short contributions published in the “Working Together” section in The SAA Archaeological Record and its
predecessor, The SAA Bulletin. See also Dongoske et al., eds., Working Together: Native Americans and
Archaeologists.
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Though nothing can bring back the hour
Of splendour in the grass, of glory in the flower;
We will grieve not, rather find
Strength in what remains behind. . . .
William Wordsworth (1770-1850)

’ n Intimations of Immortality, Wordsworth recognized that humanity’s hopes of

immortality must lie elsewhere than in our physical selves or in our works; for these

are transitory; and in the process of decay from the moment of conception. “Shades of the

prison house begin to close upon the growing boy,” he wrote, intimating that Death’s grip
is always there, always tightening.

Philosopher Bertrand Russell shared none of Wordsworth’s hopes about our prospects
of immortality, but he had the same sense of inevitable decay. When asked what he thought
would happen to him after death, he cheerfully said, “When I die, I rot.”

Perhaps the only people in the world who view the long record of the world’s record
of rot and decay with hope and optimism are archaeologists. In chapter 1 we reviewed some
of the great theories of history and the past—the influential ideas about why history has
turned out the way it has. Whatever one thinks of these theories, whatever one’s view of
the past, to assess these various ideas one must link them to the physical material remains
of the past. In this chapter we shall consider the methods that have been developed to apply
these great ideas to the material record of the past.

ARCHAEOLOGISTS AND THE PRACTICE OF ARCHAEOLOGY

Before considering in more detail how archaeology is done, let us consider who actually
does it. When trapped in airplanes or up against the wall at a party, archaeologists who reveal
their occupation often are told, “When I was growing up I wanted to be an archaeologist,”
or “It must be exciting to be an archaeologist!”

Few non-archaeologists realize, however, that most archaeologists have had to spend
10 years or more in college and graduate school in preparation for their profession, or that for
every hour an archaeologist spends excavating, he or she spends hundreds of hours teaching
university classes, raising money for research, analyzing artifacts, and writing research reports.
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Most professional archaeologists in the United States have a Ph.D., a Doctor of
Philosophy degree, the prize for an average of six years of post-graduate study. “Those who
can, do, those who can’t, teach” does not apply to archaeology: Many professionals hold
teaching positions, although a growing proportion of archaeologists are employed by public
agencies and private companies. The majority of North American archaeologists have been
trained as anthropologists; a minority are language scholars, such as Egyptologists, Assyrio-
logists, Classicists (e.g., specialists in ancient Greek and Roman cultures), art historians,
and biblical scholars.

Anthropological archaeologists consider their discipline a social science, whereas
language scholars such as Egyptologists often view their studies as part of the humanities.
Language scholars tend to be particularly interested in relating archaeological remains to
ancient written documents, such as the Bible, Greek and Roman texts, Egyptian hieroglyphic
inscriptions, and so on. These different perspectives are not strictly separate, and anthro-
pological concepts are beginning to be incorporated in the humanities, while some
anthropologists also have mastered ancient languages. But, as in most academic disciplines,
specialization is a necessary part of training. To be well trained in both anthropology and
Egyptology, for example, requires at least 8—10 years of graduate study for those hardy few
who attempt such extensive preparation.

The majority of North American archaeologists who are anthropologists are gener-
ally considered “social scientists,” but both this term and “anthropology” are increasingly
ambiguous. Anthropology literally means “the science (or study) of man,” but that leaves
rather a lot to be defined. Anthropology today continues to be divided among several spe-
cializations, each of which is at least marginally relevant to the study of world prehistory.
Biological anthropologists' are concerned mainly with the evolution of, and variations in the
physical attributes of, humans and primates. Some biological anthropologists search for the
fossils of extinct forms of early humans, while others study the genetics of existing human
groups; so me are primatologists, who analyze the behavior and other characteristics of
nonhuman primates; others are specialists in the adaptation of human groups to different
environments (especially in extreme environments, such as the high Andes Mountains).
Sociocultural anthropologists focus on studies of living or recent human societies. They
include an extremely diverse range of specialists, such as those who study the languages
of nonliterate peoples, and others who do the traditional ethnological studies of human
societies, analyzing the lifeways of selected groups, from the hunter-gatherers of the rain
forests of the Amazon to the patrons of the bars of south Texas.? Archaeologists represent a
third major specialization within anthropology. Most anthropological archaeologists have
some graduate training in the other fields of anthropology, in addition to their concentra-
tions in archaeological methods and theories. Most archaeologists also take advanced
courses in statistics, geology, demography, and related disciplines.

The lines that used to separate anthropology, sociology, psychology, and other social
sciences have blurred greatly in recent times. The concept of “culture”—the uniquely
human intellectual and behavioral capacities (see chapter 3)—has been, and remains, for
many anthropologists the connective tissue that incorporates them all in a single discipline,
but for many anthropologists there is no strong theoretical structure that unites their
discipline.

In Europe, Asia, and Africa, archaeology is often a separate university department—
not connected with sociocultural anthropology or biological anthropology, as it is in the
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United States. In those countries archaeology is often viewed as a form of history, or, in
some cases, as a natural science like paleontology. But contemporary archaeology in the
United Kingdom and in some other European countries has become increasingly viewed
as social studies, and conversely, in North America, some centers of archaeology have
separated and allied themselves more closely with the biological and geological sciences.

Archaeology as a discipline has long been dominated by North American and
European scholars,’ but India, Japan, China, Egypt, Argentina, and many other countries
have long and productive traditions of archaeological research, and there is a growing
internationalism to archaeology.

THE BASIC DATA OF THE PAST

People are messy animals. More than two million years ago, our ancestors began littering
Africa with stone tools and smashed animal bones, and ever since we have been carpeting
the world with layer upon layer of our own garbage. All this junk, collectively, from two-
million-year-old stone tools to today’s eternal aluminum beer cans, as well as the bones of
our human ancestors and the remains of the plants and animals they ate, constitute the
archaeological record.

Archaeologists see cosmic significance in the archaeological record. There is a “truth”
of sorts embedded in the archaeological record, and archaeologists seek to clarify that
truth. The major premise of archaeology is simple and unassailable: It is that much of what
we will ever know about our origins, our nature, and even our destiny must be read in the
patterns inherent in these layers of debris. Archaeologists assume that they can see in
the contents, spatial arrangements, and depositional sequence of the world’s garbage the
reflections of the factors that have shaped our physical and cultural evolution.

This material archaeological record is the only evidence we have to understand more
than 99 percent of our past—the period before written languages appeared. And even for
the historical era, when we have written records of our past, the archaeological record is
important: Whereas historical documents may be full of the usual human lies, propaganda,
and misconceptions, the material remains are a physical record of what did happen, not
what someone said happened or thought happened or wanted to have happened.

Artifacts, Features, and Sites

All academic disciplines have their own jargon, and archaeology is no exception. Archaeo-
logists analyze the archaeological record primarily in terms of artifacts, which can be
defined as things that owe any of their physical characteristics or their place in time and
space to human activity. Thus, a beautifully shaped stone spear-point from a 20,000-year-old
campsite in France is an artifact (Figure 2.1), but so is an undistinguished stone flake that
some weary Native American pitched out of a Mississippi corn field a thousand years ago.

Nor do things cease to be artifacts because of their recent origins. For many years,
archaeologist William Rathje* and numerous archaeology students at the University of
Arizona studied the artifacts added each day to the Tucson municipal dump and littered
along city roads, trying to discern how things are thrown away and what they say about the
community that created the trash—and the implications such patterns of discard have for
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understanding the patterns of
discard in the past (they learned,
among other things, that the
average Tucson resident wastes
astounding amounts of food;
that in rural road litter,
unsurprisingly, beer cans and
contraceptives are often found
together; and that food, news-
papers, and other debris pre-
serve extraordinarily well for
years in municipal dumps).

These can include foot-
prints left several million years
ago when a few of our earliest
bipedal ancestors strolled across
a volcanic plain at Laetoli, in
Tanzania (Figure 2.2)—or the
astronauts’ footprints on the
moon.

Another common archaeological term is feature, which refers to a modification to a
site that is not portable. They also can be the remains of a hearths, or a storage bin set into
the corner of a complex of mudbrick walls (Figure 2.3). Features usually reflect inferred
specific, sometimes repeated, activities, such as quarries and latrines.’

Perhaps the most common archaeological term is site, an imprecise term generally used
to refer to relatively dense concentrations of artifacts and features. The ancient city of
Babylon, in Iraq (Figure 2.4), which today comprises a huge mound of slowly dissolving
baked brick buildings, millions of pottery fragments (known as “sherds” to archaeologists),
and all the other debris of an ancient city is a site. But so too is any one of the many areas in
Olduvai Gorge, Tanzania, where a few score stone tools and animal bones mark spots where
1.7 million years ago a few of our ancestors hungrily disassembled a killed or scavenged
antelope.

Ancient village and town sites are often hard to miss because they are usually marked
by remnants of walls and massive quantities of pottery and other debris. It is convenient to
think of the archaeological record in this case as composed of many discrete sites
representing different settlements, but, in truth, the whole world is littered with artifacts
and features: What varies is simply the relative density of artifacts.

In recent years, archaeologists have also become interested in “nonsite” approaches.®
This method records not only traditional, high-density sites, but also the intervening areas
between sites where artifact density is low or nonexistent. By discovering what lies between
sites, archaeologists can better understand the full range of behaviors across a landscape.

My colleagues and I (Olszewski), for example, use a nonsite landscape approach for
our archaeological survey project (Abydos Survey for Paleolithic Sites, or ASPS) in the high
desert of Middle Egypt. Stone artifacts of the Paleolithic period are extremely visible on the
barren reaches of this landscape. We record the density of artifacts by taking a sample every
100 m that we walk. At each of these sample spots, we establish a circle of 2 m diameter and

FIGURE 2.1 Stone artifacts include highly worked pieces such as the Solutrean
point on the left, as well as undistinguished pieces such as the flake on the right.



FUNDAMENTALS OF ARCHAEOLOGY 45

then collect every stone artifact that falls into
that circle (Figure 2.5). Sometimes these
sample circles are devoid of artifacts, in
which case, we record a density of zero. The
location of each sample circle is logged using
a global positioning system (GPS) (see the
section “Locating and Excavating Sites”). We
then plot the density data for each circle
and the circle’s location using a mapping
program, which allows us to examine pat-
terning in the landscape. Our survey results
from the 2002/2003 field season, for example,
show that locations along the Wadi Umm
al-Qaab’” were preferentially used (higher
density) compared to areas to the west, in the
direction of the Wadi al-Jir (Figure 2.6). This
may relate to the fact that the Wadi al-Jir is
deeply entrenched and thus difficult to use
as a pathway from the Nile Valley corridor
into the high desert, while the Wadi Umm
al-Qaab is a lot easier to walk. Looking at
artifact density compared to features of land-
scape topography creates one layer than can
be used in Geographic Information System
(GIS) analyses (see the section on “Quanti-
fication and Computers in Archaeology”).

The world’s archaeological record is the
raw material for the analysis of the past, but
to find meaning in it we must bring to bear a
wide range of analytical techniques and a
body of theories, hypotheses, and ideas of
many different kinds.

FIGURE 2.2 A trail of hominin footprints was found preserved in
volcanic ash at Laetoli, Tanzania. These prints demonstrate that
hominins were fully bipedal by 3.6 million years ago.

The Formation of the Archaeological Record

The “past” in a sense is simply the present archaeological record. This may sound like a
Zen koan (a riddle without a solution whose purpose is to demonstrate the inadequacy of
logical reasoning and provide enlightenment), but, in fact, the past is the present, in that
we can only see the past in the present archaeological record.

The artifacts, features, and sites constituting the archaeological record vary widely in
their contents and ages, but all must be understood to have been formed by a complex
interplay not only of the activities of the people who created them but also of natural forces,
such as erosion, volcanic deposits, and organic decay.® Studying archaeological sites from

this perspective is called taphonomy.’

Any hopes we may have of explaining the past are necessarily linked to our ability to
understand how the past—in the sense of the archaeological record—was created."
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FIGURE 2.3 This feature is a set of clay-lined hearths from a pithouse (semi-
subterranean dwelling) at an Ancestral Puebloan site in the American Southwest.

FIGURE 2.4 Architectural remains, such as these stone room walls at the Neolithic
site of Basta in Jordan, are an example of an early farming village site.

Consider as an example
the problem of understanding
the origins of modern humans
—that is, of us, Homo sapiens
sapiens. Many “models” (i.e.,
sets of linked hypotheses about
the causes of a particular devel-
opment) of modern human
origins have been formulated,
but currently only one has
the confidence of a majority
of scholars: This model—
described variously as the
“African Origins,” “Total
Replacement,” or “Eve” model'!
—is that modern humans
evolved first and only in Africa,
just a few hundred thousand
years ago or less, and then
migrated to the rest of the
world, displacing all other
hominin forms, and with little
or no genetic interchange with
them. An alternative model,
commonly known as the “Mul-
tiregional Evolution” model,*
and held by a minority of
anthropologists, accepts that
North Africa was a conduit
for hominin migrations for
millions of years but contends
that modern humans arose out
of gene flow among some or all
of the many different human
populations that had colonized
Africa, Europe, and Asia many
hundreds of thousands, per-
haps millions, of years ago.

The evidence relevant
to these “models” of human
origins is discussed in chapter 4.
The important point here is

that to analyze this archaeological record we have to sort out a bewildering array of cul-
tural and natural factors that produced the archaeological record of relevance here. Early
Homo sapiens in Africa, for example, may have developed a simple advantage in tool-
making that made them slightly better than other forms of humans at making a living
as hunter-foragers, with the long-term result that this slight advantage allowed them to
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supplant other groups. If so,
then we should be able to see
reflections of this supposed
advantage in the stone tools,
food remains, and other data of
the archaeological record. We
might look at the animal bones
found in sites associated with
early Homo sapiens in Africa,
for example, and see if they
show different, perhaps more
efficient, hunting techniques,
compared to those of Europe
and Asia. The problem, how-
ever, is to sort out the natural
and cultural factors that created
these sites. At various South ; ; e

African sites, for example, FIGURE 2.5 Systematic collection of surface artifacts is shown here as archaeolo-
human skeletal remains and  gists establish a size-standardized circular collection unit during the Abydos Survey
tools have been found in caves for Paleolithic Sites project.

along with animal bones. But

we know that leopards and other “natural” predators regularly killed animals and brought

them back to these cave dens. So how can we tell which animals were killed by people and

which by other animals? One can use a low-power microscope to look at marks on some

° 0 © 1-10 Qw2 Q=25
Number of artifacts per sample 0

1 2 3
kms

FIGURE 2.6 This map shows the variable density of surface artifacts in the area surrounding
the Wadi Umm al-Qaab, Egypt, recorded by the Abydos Survey for Paleolithic Sites project. Such
information is a valuable clue to how the landscape was used by prehistoric groups.



438

PATTERNS IN PREHISTORY

bones and see evidence that they were butchered with stone tools, but what if a leopard
killed this animal and humans simply scavenged it? While it is not always easy to dif-
ferentiate marks left on bones by animal teeth from those made by humans with stone or
bone tools, precise observations can reduce errors in identification to less than 5 percent."

While we can use taphonomy to address broad questions about hominin behaviors,
such as those described earlier, many archaeologists also employ this technique to study the
nature of specific archaeological sites. One example is the research at the French site of
Cagny ’Epinette.' Initial excavations and interpretations here identified a “living floor” of
Lower Paleolithic age. This occupation surface was thought to be relatively pristine and was
described as containing a thin, but dense, concentration of stone artifacts, as well as evid-
ence for activity areas associated with the butchering of animals and other tasks. In effect,
it is analogous to having a mini-version of a Pompeii-like situation, where behaviors are
virtually frozen in time.

But is this living floor interpretation the correct explanation? Harold Dibble and his
colleagues tested this in their new excavations at the site by carefully recording spatial
information for artifacts and animal bones, as well as many details about the stone artifacts
and sediments, such as the presence of fine gravel or larger cobbles in the dirt associated
with the living floor artifacts and animal bones. Their results, which are supported by
several lines of independent evidence, indicate that Cagny 'Epinette (Figure 2.7) is not a
living floor, but the result of stream deposition. This can be seen, for example, in the edge
damage on stone artifacts resulting from stream transport and the lack of very small stone
artifacts, which because they are light in weight were carried farther away by stream action
than the larger stone artifacts and animal bones. Other evidence includes the orientation
of the artifacts,'® which are mainly parallel or perpendicular to stream flow rather than
randomly oriented as would be expected on a living floor; very little evidence in the form
of cut marks on animal bones to indicate butchering; and the size match of the stone
artifacts and natural materials
such as cobbles. Because these
cultural and natural materials
are similar in size, and we know
that hominins were not deposit-
ing the natural materials, this
also suggests processes such
as stream action. The recent
research at Cagny IEpinette
has thus shown that it is not
hominin behavior that is dir-
ectly reflected at this site, but
a combination of cultural and
natural materials brought
together through redeposition.
Pompeii-like situations in
archaeology are indeed quite
rare.

There are many other
ambiguities in the archaeo-
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logical record pertaining to modern human origins, and this complexity of disentangling
cultural from natural factors is found in almost every archaeological project, whether the
site is two million or 200 years old. And to the extent that there is brilliance and great
creativity in the practice of archaeology, it is usually expressed in formulating some major
problems in terms that can be “tested” effectively with archaeological data, whether from
new excavations or from laboratory analyses.

The archaeological record is often viewed as “incomplete” because decay and other
factors have changed it. But in a sense, the archaeological record is only incomplete if one
looks at it as potentially a perfect reflection of the complete history of actions by the human
societies that created it. It is what it is: the product of cultural and natural factors. The
archaeological record can never be that perfect reflection; instead, it is itself a product of
these forces, and in that sense it is not really “incomplete”—even though our knowledge
of these forces must always be incomplete.'®

Artifact Production and Preservation

The innocent and the beautiful
Have no enemy but time.
W. B. Yeats"

The basic sequence of events that has produced the world’s archaeological record is the
same for stone tools as it is for today’s best DataWhacker computer. In each case, people:
(1) acquire the raw materials, (2) make some of these materials into artifacts by changing
them (or simply altering their location) in some way, (3) use some of the artifacts, and
(4) then discard them.

At each stage of this sequence, a variety of cultural and/or natural factors comes into
play. In ancient Mesopotamia, for example, people lived primarily in houses made of
mudbricks—made simply by mixing mud with straw and forming bricks by hand or in
simple wood molds and leaving them to dry. Mesopotamia’s intense sun, occasional rain,
strong winds, and ground water seepage then began to degrade these bricks and the build-
ings created from them. Eventually the buildings were abandoned and a variety of cultural
and natural factors continued to operate on them. Wooden roof beams, stone thresholds,
and even some mudbricks, for example, were regularly carried away for a variety of reuses.

This process, of making and using—and reusing—things and then discarding them, is
really no different today. For example, landfills around the world are currently filling up
with the carcasses of typewriters and early generations of computers, many of which have
been scavenged for spare parts. Although these machines may last longer than most of the
remains of antiquity, all are subject to eventual obliteration through a combination of
cultural and natural forces.

How quickly these materials are returned to their elemental chemical state is simply a
matter of their composition and the conditions of preservation. The laws of thermodynamics
assert that matter is never destroyed nor lost in the universe, but this is little consolation
to the archaeologist looking, for example, at the smear of calcium that is all that is left of a
corpse buried many millennia ago in the warm, wet soils of the Egyptian Delta. Even in drier,
better-preserved contexts, a number of things can destroy archaeological remains. Floods
wash them away, glacial ice sheets grind them to bits, rodents go out of their way to burrow
through them, earthworms move them, and rivers and winds bury them under silt and sand.
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FIGURE 2.8 Looting of archaeological sites removes artifacts from their context
and destroys sites. Seen here are the results of grave robbing at the site of el Brujor
in Peru.

The greatest destruction,
however, is caused by people.
The gleaming limestone sheaths
that originally enclosed each of
the Egyptian pyramids were
looted in medieval times and
used as building materials. All
over the ancient world, in fact,
successive settlements were
built on—and of—the remnants
of earlier occupations. Still, our
own generation is perhaps the
worst despoiler of antiquities.
In Rome, New York, and many
other cities, for example, nearly
every construction project dis-
turbs the archaeological record
of earlier times.

Industrialization at least
has some possible benefits, but
the same cannot be said for the
other great destroyer of the
past, looting. Illegal antiquities from around the world are openly on sale around the world.
It is sad to relate, but even the mild fines and other penalties currently in force in some
countries are only occasionally applied to people convicted of looting. And in many
countries the primary looters are impoverished peasants who are simply trying to make a
minimal living.

Looting destroys the only hope we have of analyzing cultural processes in the
archaeological record because it obliterates the context of artifacts and features (Figure 2.8).
Thus, for example, to study the origins of the first civilizations of Mexico, it is crucial to
excavate sites in such a way that the goods people were buried with and the contents of
their houses are meticulously recorded, so that the distribution of wealth in the community
can be estimated. But once a looter has ripped through house floors to loot graves of their
contents, the anthropological significance of the site is lost forever.

Context involves not only the relationship of specific artifacts and features to each
other at a site but also their relationships to other types of data such as plant remains and
animal bones. These spatial data provide valuable additional information about the
organization of activities at sites.

Natural decay processes affect sites too, but if a site is not looted the effects of these
natural processes can be discerned and taken into account in interpretations. Stone tools
are almost indestructible, but organics—bones, hides, wood, plants, people, and so on—
rot. The best preservation of organic remains occurs where there is not enough water, heat,
pH balance, or oxygen for the chemistry of decay to occur. The best preservation is in dry
caves, under thick layers of volcanic ash, or in peat bogs, permafrost, or deep, dark, cold
water. Entire mammoths have been retrieved from frozen pits in Siberia, and well-
preserved human corpses thousands of years old have been recovered from peat bogs
(Figure 2.9), swamps, and in one case, a glacier in Europe.
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No one knows how powerful the analytical
equipment of the future will be, so archaeologists
must consider the option of not digging some
fraction of extremely important sites, in hopes
that someday we will have equipment and tech-
niques of vastly greater sophistication.

Archaeological Research
Design

No matter what an archaeologist’s academic
orientation, anyone who metaphorically or actu-
ally dons the pith helmet chooses where to
excavate or survey and then interpret what is
found. Choosing the place to dig, for example, is
usually not so speculative a procedure as imagined
by non-archaeologists, who frequently ask, “How
do you know where to look?” In modern archaeo-
logy, one rarely sets out on expeditions to remote
places on the Micawberish assumption that
something interesting will turn up—although
many ancient remains are still found by accident
or unsystematic exploration. But increasingly,
archaeological remains are identified through a
process of systematic survey. It does not take a
trained archaeologist to find the pyramids of
Egypt or Mexico, but most archaeological remains
are less evident and accessible, such as those ’ ‘ o
covered by drifting sand or alluvial soils, buried =~ FIGURE 2.9 “Tollund man,” a 2,000-year-old hanging victim
beneath contemporary settlements, or located in fI'O.IIl the peat bogs. o'f Den@ark, illustrates the “pickling” prop-
remote, untravelled areas. erties of weakly acidic environments.

Many archaeological surveys and excavations
are done within the context of a specific intellectual question or problem. If one were
interested in the origin of maize agriculture in ancient Mexico, for example, one would read
the numerous articles on this subject, and then examine maps of where early varieties of
maize have been found. One might then hypothesize some possible causes of the transition
to maize agriculture. This process of hypothesis formation is one of the more creative
aspects of the discipline. The goal for the archaeologist is to develop some novel ideas or
ways of looking at a problem that lead him or her to look for certain kinds of data. One
might, then, hypothesize that for various reasons maize was domesticated in lowland
coastal areas and in the context of certain kinds of communities. One could then identify
where relevant remains might be found and then design a program of surveys and/or
excavations to study this problem in this area.

Only some archaeological research is in this problem-oriented format. Many con-
temporary archaeologists believe that such an approach unnecessarily limits archaeology to
a dubious kind of empirical science. Instead they seek to understand the archaeological
record in the terms they speculate the ancient peoples themselves viewed their world.

: o <A
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Archaeologists James Brady and Wendy Ashmore,'® for example, focused on the conceptual
world of the ancient Maya, of Mesoamerica. In their view the physical world of the Maya,
especially the mountains, caves, and water sources, combine in the form of an animate and
sacred landscape that continuously renews and re-creates the core beliefs and cosmic
processes that the ancient Maya considered fundamental to their universe. They suggest
that the ancient Maya built many structures in forms and placements that reinforced the
king’s power and the religious beliefs of the kingdom. Stone pyramids, for example, were
considered forms of sacred hills, and artificial caves through which flood waters were
channeled reinforced the notion of the king as an agent of the gods who governs life-giving
irrigation waters.

The problem many archaeologists face in this regard is that, on the one hand, we have
ample evidence that the physical worlds of the ancients were invested with symbolic
significance that is far different from our own; but, on the other hand, we have face enorm-
ous difficulties in ever verifying our interpretations. In fact, many archaeologists believe
that we can never verify, in an empirical sense, our attempts to reconstruct the symbolic
significance of the Maya landscape or any other ancient place and time.

Often archaeological research is simply exploratory. One might select an area and do
surveys to see if any important remains can be found there. Also, in recent years “problem-
oriented” archaeological research has been complemented by rapid growth in “public”
archaeology, or “CRM”—that is, cultural resource management. In many countries,
governments stipulate that new construction must be preceded by an analysis of its impact
on the historical and archaeological record, and then research is undertaken if signific-
ant remains are found. These efforts mitigate—offset—the destruction of portions of
the archaeological record through the preservation of some sites from destruction or the
careful excavation of those sites that will be destroyed. Hundreds, perhaps thousands,
of archaeologists now are employed around the world as “public archaeologists” to do this
kind of work.

“Public archaeology” is usually well funded by the relevant government, but other
archaeological approaches are a different matter. Interesting ideas about the past are in no
short supply in archaeology, but money to do the relevant research certainly is. In the
United States, for example, an archaeologist can submit a written proposal for research
funds to the U.S. National Science Foundation or the National Endowment for the
Humanities, explaining precisely what kinds of archaeological evidence he or she hopes to
find and why it is important. This proposal will be judged by a group of one’s peers, and if
it is successful (in recent years only about 15 percent of National Science Foundation
archaeology proposals were funded), one then would receive the money and conduct the
field research.” Most archaeologists who direct long-term research projects must spend
months of each year trying to obtain funds to continue the project by writing proposals,
administering grants received, requesting funds from corporations and private donors, and
SO on.

LOCATING AND EXCAVATING SITES

Actually locating sites might involve walking surveys, where 5 or 10 archaeologists, working
from maps or aerial photographs, simply line up and walk over a selected area, recording
sites as they are found. Aerial photographs and other photogrammetric techniques can



FUNDAMENTALS OF ARCHAEOLOGY 53

often be used to reveal ancient
agricultural fields, roads, and other
features not visible from the ground.
The CORONA satellite images
(Figure 2.10), for example, which are
a type of remote sensing, have
recently been used to understand the
history of settlement and ecology of
Mesopotamia. Other remote sensing
techniques include magentometry,
and ground-penetrating radar that
send signals that “bounce” off sub-
surface anomalies such as structures,
burials, or other features. Archaeo-
logists can thus map these anomalies,
often showing enough of the outline
of the features so that their type
can be identified, for example, a
residential dwelling, without necess- P,
arily excavating. e RN T A 2

Until recently, many archaeo- FIGURE 2.10 Aerial photographs often reveal archaeological remains that
logists relied on placing marks (such are not directl)f visible from groupd level, as in the outli1.1e of this Roman
as dots or Xs) on topographic maps temple on Hayling Islfand, Hampsk{lre, England. Stone Walls just below ground
or aerial photographs to record the surface caused parching of grain just above them during the 1976 drought,

location of the sites they found on revealing the outline of the temple wall.

surveys. This has dramatically

changed, however, with the wide availability of GPS. GPS reads locational data by
triangulating signals from orbiting satellites and thus records highly accurate spatial
information, such as the universal transverse mercator (UTM) coordinates or, alternatively,
longitude and latitude.* Moreover, GPS units are relatively inexpensive, portable and thus
easy to use in the field, and capable of digitally storing information. At the end of each field
day, these data are downloaded into computer software programs, a process that decreases
the chance of error associated with handwriting data and later keyboarding that
information into a computer application.

However they are located, archaeological sites can either be simply mapped and
recorded, or they can be excavated—depending on the project’s resources and objectives.
The methods used to excavate archaeological sites depend on the kind of remains involved
and the objectives of the archaeologist. Normally the first step is to make a careful map of
the site so that objects and features found can be given precise three-dimensional
coordinates, the provenience (Figure 2.11). Then the site is gridded into, say, 5-by-5 m
blocks, and a sample of these blocks is selected for excavation. Actual digging is done with
dental tools, paint brushes, trowels, shovels, bulldozers, or dynamite—depending, again,
on the objectives and context.

Although many of the hand tools that archaeologists dig with at sites have remained
the same for more than a hundred years, one of the most significant advances in recording
information during excavation has come about due to the total station. A total station

T e
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ing excavations. Note the grid system demarcated using weighted strings suspended
from above.

FIGURE 2.12 The use of total stations has revolutionized archaeological
recording for both accuracy and speed. On the left, a crew member uses a small
computer to coordinate information received from the total station. On the right,
another crew member holds the prism pole at the point being recorded by the total
station.

combines a theodolite (a survey
instrument that measures
horizontal and vertical angles)
with an electronic distance
meter (EDM) (Figure 2.12).
The EDM shoots a laser beam
to a reflective prism that is held
at a specific point, for example,
on a stone tool that has been
uncovered. The prism bounces
the laser beam back to the EDM,
which uses the horizontal and
vertical angle measurements
from the theodolite and calcul-
ates the exact three-dimensional
Cartesian coordinates (grid
coordinates) of the point being
measured.”’ Total stations can
be linked to small computers,
which automatically store the
data, thus eliminating errors
that occur when data have to
be handwritten in field note-
books. Of course, these data
can be downloaded into a
mapping program each day.
Being able to “see” the site
(stone tools, animal bones,
features, etc.) in plan and
profile views as it is excavated
on a daily basis is a great boon
to decision-making in the field.
Total stations can also be used
to accurately map the surface
of sites, for example, founda-
tions of dwellings and other
features, the natural topography
of the site and its surrounding
area, and the distribution of
sites across the landscape.

Like every other profession,
archaeology has its variants of
Murphy’s Laws: Veteran field
workers know that the most
important find will likely be
made on the last day of the
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season, when there is no time or
money to continue the excava-
tions, and that particularly
important finds are usually
located in the most inaccessible
places. Archaeology is also a
lot of hard work, usually, and
much of it takes place at unc-
ongenial hours of the day and
seasons of the year. Anyone
who has dug a backyard trench
for a sewer pipe on a hot August
day has already experienced
many of the thrills of field
archaeology.

The simple mechanics of
excavation are within the range
of abilities of almost any healthy
adult. The best field archaeo-
logists tend to be those who have
a good sense of spatial relation-
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FIGURE 2.13 This profile drawing shows the depositional history of a com-
munity at Tepe Sabz, near Deh Luran, Iran, from about 5500 to 3500 B.c. Skill in
field archaeology is largely the ability to discern and interpret such cultural layers in

ships and enormous patience.
“God is in the details,” said a
great architect,”? and the same is
true of archaeology. One usu-
ally tries to excavate according to the stratigraphy (Figure 2.13) of the site, so that the
different layers of debris are removed in the reverse sequence in which they were
deposited—as opposed to simply digging the site by arbitrary levels and removing
successive layers, each, say, 25 cm thick.

Thomas Jefferson may have conducted the first scientific stratigraphic archaeological
excavation in history.”® In 1784 he excavated a trench through a Native American burial
mound near his home in Virginia and recognized that it had been built up over time by
many burials and reburials. Jefferson was able to read a time sequence in the stratigraphy
of the site, and he related the differences in preservation of the human bones to the relative
time these people had been buried. Jefferson also applied his research to a specific problem:
In Jefferson’s time many people thought that the “mound-builders” were ancient
Europeans, not Native Americans; Jefferson concluded that Native Americans may have
been the builders of these mounds.

Modern stratigraphic excavation techniques are based on the same logic as Jefferson’s.
In Tabun Cave in Palestine, for example, Neandertals came each year for a few months and
built fires, made tools, butchered animals, and generally lived out their presumably
unremarkable lives. Rocks falling from the ceiling and animals bringing their prey back to
the cave when people were not there added to the layers of debris. Thus the excavators,*
who were interested in subtle changes in diet and tool manufacture over the whole history
of the cave’s occupation because they were looking for evidence regarding the relationship
of the Neandertals to ourselves, had to tease apart layer after layer of debris, trying to

the confusing jumble of mudbrick, stones, ash, and other debris.
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separate layers that were the result of short time intervals. The excavators were, in effect,
trying to see change in the way the Neandertals lived over thousands of years.

Aaron Copland described listening to one of Ralph Vaughn William’s symphonies as
like staring at a cow for 45 minutes, and although studying archaeological strata is even less
eventful, it is one of the most important activities in archaeology. Stratigraphic ana-
lyses require that the analyst reconstruct the many different processes that produced the
sequence of deposits, and this can require considerable skill, patience, and experience. In
cave sediments, for example, one must try to discern faint traces of burrowing animals that
may have tunneled in from the surface and whose burrows were subsequently filled with
charcoal, ash, and artifacts that date to periods long after their stratigraphic position would
suggest. Some of the most complex stratigraphy is found in the remains of early villages
and towns in the Middle East, where mudbrick buildings were built and rebuilt and
replaced in the same area over many centuries, so that the last, most recent community sat
(or sits) atop 10 or more meters of compacted debris representing the remains of thousands
of years of building and then abandoning houses, walls, streets, latrines, hearths, and the
other facilities of ancient daily life.

Excavation techniques and stratigraphic analyses in such sites reward patience, work,
and imagination. British archaeologist Sir Leonard Woolley, for example, while excavating
Ur, in Mesopotamia, removed some debris and saw two holes in the ground where
something had apparently rotted away. He poured them full of plaster and when the plaster
had hardened, Woolley unearthed an almost complete cast of an ancient wooden musical
instrument that had long since disintegrated (Figure 2.14). One of the pioneers in devising
the techniques of excavating ancient cities was Sir Mortimer Wheeler, a British archaeologist
whose excavations at sites in the Indus Valley (modern Pakistan) were done with great
care to reveal a stratigraphic
record that would allow him to
understand how these cities
grew and changed over time.*

Stratigraphic analyses are
a fundamental part of field
archaeology because they
provide the primary data for
looking at change over time in
all aspects of cultures. The
archaeologist knows that if he
or she can detect disturbances
and read the strata correctly, the
lowest strata can be assumed to
be earlier than the ones above
it, and thus a form of “time”
can be read in a stratigraphic
sequence. Understanding the
nature of these changes, how-

FIGURE 2.14 Sir Leonard Woolley’s innovation of pouring plaster into a couple ever, requires analyses of the
of unusual holes in the ground at the Mesopotamian site of Ur resulted in the recov- materials and artifacts found in

ery of a cast of a lyre.

these strata.
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ANALYSES OF THE PAST

A century ago, most archaeologists were “generalists” in that they were all broadly trained
academically and could do most of the analyses their research required, including the
excavations and laboratory analyses. The extreme specialization of modern culture,
however, has had its impact on archaeology too, and today almost every professional has
some kind of technical specialization or area of research in which she or he is particularly
qualified. Every archaeological site is unique and nonrenewable, and many technical
specialists are required to make the most of the evidence unearthed. Most excavation staffs
today include geologists, botanists, palynologists (experts on plant pollen), architectural
draftsmen, faunal experts (specialists in analyzing animal remains), artifact illustrators, and
other specialists. Conserving finds once they are discovered has also become a highly
technical specialty, requiring advanced training in chemistry and other sciences.”® A few of
these specializations are discussed here; others are considered in the context of specific
archaeological problems in later chapters.

Reconstructing Ancient Environments and Cultural
Ecologies

Archaeologists usually begin their analyses by trying to reconstruct the physical
environments in which a particular segment of the archaeological record was formed.
Climates and the world’s geomorphology—the shape and constituents of land surfaces—
have changed greatly over the several million years we and our ancestors have lived, and
each archaeological analysis begins with an effort to reconstruct the physical world of the
culture being analyzed.

Ancient climates can often be reconstructed from floral and faunal remains. The study
of animal remains, or faunal analysis, is a complex discipline in which in most cases the
archaeologist is trying to reconstruct human diet and local environments. Taphonomic?”
analyses usually are focused on the factors that decompose and in other ways change animal
bones after the animal dies. Faunal analysts generally tally the numbers and kinds of animals
represented by the remains they find, and then use statistical methods to estimate food
values, the ages and sexes of the animals involved, and changes in diets and the physical
characteristics of the animals being exploited.” One of the most prolonged and heated
arguments in contemporary archaeology now involves analyses of marks (Figure 2.15) left
by humans cutting up animals with stone tools: For reasons discussed in chapters 3 and 4,
it is important in understanding the origins of our genus to study butchered animal bones
to try to distinguish between cases in which people butchered animals they had killed
themselves and those in which they butchered animals they scavenged from kills of other
animals, such as lions and hyenas.”

Throughout the history of our genus, plants have been the main source of food for
most humans, and so floral analyses—studies of the remains of plants—are an extremely
important part of archaeology, particularly in studies of how domesticated plants and
animals and agricultural economies evolved.* Carbon is chemically quite stable, so charred
plants and seeds preserve well. Carbonized plant remains can be retrieved by flotation:
Excavated sediments are mixed with water or some other fluid and the charred plant



58 PATTERNS IN PREHISTORY

FIGURE 2.15 This animal bone from the FxJj; 50 site in Koobi Fora, Kenya, shows
evidence of cut marks made by stone tools.

FIGURE 2.16 Crew members use a flotation machine to recover ancient
carbonized plant remains.

fragments rise to the surface,
where they can be skimmed off
and identified (Figure 2.16).

The importance of such
analyses lies in the fact that
these plants indicate much
about the climates and vegeta-
tion of the periods in which
these animals lived. We shall
see, for example, that there are
debates about when and where
various animals were domestic-
ated (chapter 6).

Human bodies are trea-
sure troves of information
for archaeologists, particularly
if they are mummified. For
example, 11 naturally mum-
mified bodies found in beach
sand in northern Chile that
date to about 1000 B.c. indic-
ated when analyzed that, among
other things, one of them is the
earliest known coca leaf chewer,
while other bodies showed
the changes of the bones of
the inner ear that are typical
of people who spend a lot of
time diving in cold water. In
addition, they had the kinds of
dental caries and missing teeth
associated with the sticky
starches of an agricultural diet
—although about 40 percent
of their diet came from marine
resources.”

Studies of human paleo-
pathology, in general, can tell
us much about the demo-
graphy and health of ancient
peoples.*

A rapidly growing techn-
ical specialty within archaeo-

logy is geoarchaeology, the combination of archaeological and geological analyses.** Geology
and archaeology form a “natural” marriage in many obvious ways, for both disciplines are
concerned with the alterations of natural landscapes. Glaciers, changing rainfall patterns,
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and many other natural forces alter landscapes, and so, of course, do people. Geologists are
broadly concerned with ancient physical environments, and archaeologists require
knowledge of these environments to interpret their finds.

Geoarchaeological analyses involve many different kinds of questions and techniques.
In the Egyptian Delta, for example, many of the earliest communities were built on large
sand-gravel mounds created by the Nile as it deposited the sediments it carried. But many
of these communities have been buried under many meters of sediments from all of the
annual floods since that time, and by other factors as well. Moreover, the Nile tributaries
in the Delta have changed course many times, leaving a maze of criss-crossed buried river
channels. To find these buried sand-gravel mounds and the archaeological sites on them
thus often requires complex geological analyses involving augering, satellite image analysis,
and many other techniques.

Geoarchaeological analyses are sometimes required simply to determine if some
alteration to the landscape or objects are of natural or human origin. Other geoarchaeo-
logists deal with dating strata, reconstructing ancient temperature and rainfall patterns,
and related problems.

Reconstructing the physical environment and cultural ecology of any particular site
usually involves the coordinated efforts of many specialists. In some ancient sites, for
example, such as the floors of caves, the archaeological record is principally one in which
repeated seasonal occupations of an area have left strata containing small particles of bones,
burned seeds and other plant remains, debris from making stone tools, and other remnants.
Spilled food, human wastes, the manure of domestic animals—all these and many other
factors associated with human life change the chemistry, texture, and contents of the
surfaces on which people live. A geoarchaeologist might, for example, measure the chemical
composition of a large sample of sediments taken from different areas of such a site and
look for areas relatively high in nitrogen and the other by-products of organic decay. Other
specialists would identify the plants and animals that lived or were consumed in the
adjacent areas.

Artifact Analyses

Aside from ancient buildings, in sheer bulk the largest part of the archaeological record is
made up of stone tools and pottery fragments (sherds). Stone tools are the earliest known
artifacts, having been first used more than two million years ago, and they have remained
in use to the present day. When a chunk of fine-grain stone is struck with sufficient force
at the proper angle with another rock or with a wood or bone baton, a shock wave will pass
through the stone and detach a flake of the desired size and shape. Classrooms all over the
world are bloodied each year as instructors attempt to demonstrate this process, but with
a little experience most become quite skilled. In analyzing ancient stone tools, many
archaeologists have mastered the skills needed to make stone tools themselves. Few things
are sharper than a fragment struck from fine-grain flint or from obsidian (volcanic glass).
Obsidian is so fine-grained that flakes of it can have edges only about 20 molecules thick—
hundreds of times thinner than steel tools. One archaeologist (the late Richard Daughtery,
of Washington State University) convinced his doctor to use obsidian tools as well as
standard surgical scalpels during his own heart surgery and claimed that the incisions made
with obsidian healed faster.
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FIGURE 2.17 This “Susa A” style jar, from early
fourth millennium B.c. Iran, exemplifies the hand-
painted, highly decorated pottery styles that were
widely distributed in Southwest Asia just before initial
cultural complexity.

Through experimentation, some archaeologists are
able to produce copies of almost every stone tool type
used in antiquity. A common research strategy is to make
flint tools, use them to cut up animals, saw wood, clean
hides, bore holes, and so on, and then compare the
resulting wear traces with the marks found on ancient
artifacts. Sometimes electron-scanning microscopes are
used to study minute variations in these use marks. Some
rough correspondence can be found between the types of
lithic uses and the characteristics of wear marks, but there
are many ambiguities. Archaeologists have shown that the
marks produced on stone tools by different uses can be
subtle and often ambiguous.**

Ethnographic data from people who still use lithics,
like Brian Hayden’s study of stone use in the Mexican
highlands and Polly Weissner’s study of how the !Kung
hunter-gatherers use styles of stone spear-points to
identify their social groupings,” indicate that even crude-
looking stone tools may reflect a great amount of social
life and economic forces.*

Ceramics were in use much later than the first stone
tools (appearing in quantity in many places about 10,000
years ago), but they were used in such massive quantities
in antiquity that, for many archaeologists, life consists
mainly of the slow sorting and analyzing of potsherds.
Ceramic pots were first made by hand and dried in the
sun or low-temperature kilns, but in many areas of the
Old World, the invention of the potter’s wheel and high-
temperature kilns produced pottery that is nearly a form
of glass and therefore all but indestructible (Figure 2.17).

Ceramics form such a large part of archaeologists’
lives because ceramics express so much about the people
who made them.?” Pots are direct indicators of function,
in that they show how diets and economies changed over
time. David Braun, for example, has documented how pottery in the American Southeast
changed in prehistoric times as a form of agriculture developed in which people boiled
seeds of various native plants, and pottery was developed to withstand the heat and
mechanical stresses of this kind of food preparation.®®

Ceramics are almost always analyzed on the basis of their style. This idea of style is hard
to define, but—as discussed later—changing styles are the basis on which archaeologists
date much of the archaeological record. But for many archaeologists, ceramics styles are
more than just convenient devices for dating—stylistic decoration of artifacts is the primary
means by which one can enter the cognitive world of the ancients. Societies throughout
history have invested their objects with styles that have profound and complex meanings
and effects. As we will see in the case of the Maya (chapter 13) and every other early civiliza-
tion, rulers used particular symbols and styles, such as in styles of dress, personal
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ornamentation, and inscriptions, as mechanisms through which they portrayed, commun-
icated, and implemented their power. In all societies, styles fix social meaning and are
powerful ways in which these groups define and construct their culture. Styles of objects,
language, and personal behavior identify people in terms of gender, age group, ethnic
group, socioeconomic class, and many other important ways.”

Although stone tools and ceramics make up much of the archaeological record,
artifacts of wood, animal hides, metals, minerals, and almost everything else have been in
use for thousands, and in some cases even millions, of years (Figure 2.18).%

ARRANGING ARTIFACTS

The novelist Luis Borges imagined an ancient Chinese classification of animals that
included the following categories:

(a) those that belong to the Emperor, (b) embalmed ones, (c) those that are trained, (d)
suckling pigs, (e) mermaids, (f) fabulous ones, (g) stray dogs, (h) those that are included
in this classification, (i) those that tremble as if they were mad, (j) innumerable ones, (k)
those drawn with a very fine camel’s hair brush, (I) others, (m) those that have just broken
a flower vase, and (n) those that resemble flies from a distance.*!

A zoologist working with this classification of animals might develop exquisite sensibilities,
but he or she would have a difficult time using this system to study animal remains of
archaeological interest. A fundamental procedure of science, or any form of analysis, is to
construct classifications, or typologies, that facilitate certain kinds of research objectives. To
understand how the world operates, we have to categorize it into groups of similar things
and then discover the relationships among these groups. Modern chemistry or physics, for
example, would be inconceivable were it not for classes such as electrons, atoms, and
molecules, and the laws of thermodynamics. In the same way, evolutionary biology is
possible only because of concepts of chromosomes, cells, and species, and the principles of
population genetics. These notions about classification and analysis are quite straight-
forward and simple, but when we consider the kinds of data archaeologists work with, we
find that archaeological classifications and analyses have differed somewhat from those of
other disciplines.*? The archaeologists’ broken pottery, house foundations, and stone tools
have not been organized in classifications in the same ways as the atom and the cell. A
potassium atom is exactly the same thing to a Japanese chemist and an American chemist,
but when a French archaeologist describes stone tools from southern France as “scrapers,”
those artifacts differ in many respects from North American “scrapers” as described by
an American archaeologist. Archaeological classifications generally have been constructed
with much more limited purposes than the units of the natural sciences. It is theory,
whether biological, quantum, or Marxian, that tells the researcher how to break up the
world for analysis, and in archaeology the only theories are relatively weak behavioral
generalizations.

One of the most common classifications in archaeology has been in terms of functional
types. Archaeologists, for example, frequently categorize the 1.75-million-year-old tools
from Olduvai Gorge as “cleavers,” “scrapers,” and “choppers” (Figure 2.19). Such a classifi-
catory system is based in part on ideas about how our earliest ancestors actually used these
tools. Obviously, imagination plays a role in creating functional types, particularly when
archaeologists are dealing with extremely old remains left by people very unlike known or
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FIGURE 2.18 A great part of the world’s archaeo-
logical record is composed of stone, wood, and clay
artifacts. The flint knife depicted here dates from
about 4000 B.c., from Egypt. Its ivory handle is carved
with scores of delicate animal figures. The ceramic
pot and figurine are also from Egypt, from about
3100 B.c.
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FIGURE 2.19 Some examples of 1.75-million-year-old Oldowan stone tools.

existing cultures. The use of high-powered microscopes to study wear patterns on stone
tools and other technical advances has given archaeologists more confidence in their ability
to infer the functions of artifacts, but there will always be an element of speculation,
inference, and error in these typologies.

Another widely used archaeological classificatory approach employs chronological
types. Chronological (or “historical”) types are artifacts whose combination of attributes is
known to be limited to particular time periods. We have already noted that stylistic
elements such as pottery decorations and house architecture have limited distribution in
time, and by sorting artifacts into groups based on their similarity of stylistic elements we
can often devise relative chronologies of archaeological remains.

While depending on chronological and functional types in most analyses, archaeologists
continue to search for more powerful systems of arrangement. In contemporary archaeo-
logy, debates about the logic and mechanics of arranging and classifying artifacts into
analytical units continue, with some stressing a statistical approach, others more formal
methods, and yet others completely new ways of linking tool forms and tool types.*
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Quantitative Methods and Computers in Archaeology

Once archaeologists have grouped the artifacts of the archaeological record into classes or
types, they analyze the distribution of these classes and types through time and space. In a
film scene, W. C. Fields, while dealing cards, was asked by a prospective player, “Is this a
game of chance?” Fields—felonious eyes agleam—replied, “Not the way I play it!” Modern
archaeology, on the other hand, is in many crucial ways a game of chance in the sense that
we must use probability theory and statistics to interpret what we find. Chance in this sense
enters directly into the formation of what archaeologists have to work with—the archaeo-
logical record. Some 1.7 million years ago, for example, an individual who from the neck
down looked very much like ourselves made a light lunch of a cow-like animal (possibly
killed and partially eaten by some other animal) and tossed some of its bones into some
lakeside sediments, where the bones were preserved—cut marks intact—until Louis Leakey
dug them out in the 1950s. Doubtless this same individual of 1.7 million years ago munched
on other bones that were thrown away in areas where they rotted or were totally fragmented
by hyenas, and have thus disappeared. And chance enters into not only the preservation of
objects but also their discovery. Many major archaeological sites in European countries, for
example, are within a short distance of major roads—a sign that there are probably many
other sites that have not yet been discovered because no one has happened on them.
Chance—or, more precisely, probability statistics—is also part of the analytical methods of
modern archaeology. The costs in time and money of archaeology are such that even well-
known sites, like the ancient Iranian city of Susa, where the biblical Esther lived 3,000 years
after the city’s founding, are so large that even a century of excavation has removed only a
small fraction of the site. Even in Egypt, where centuries of excavations and reoccupation
have destroyed many sites, hundreds of huge sites have been only partly excavated.

The only reasonable archaeological strategy in the face of such a massive archaeological
record is to sample: to excavate some parts of some sites in the hope that these samples will
accurately reflect the whole.

The essentials of statistical sampling are familiar to most people. Polling organizations
regularly ask a few thousand people how they are going to vote in an election and use this
information to make very reliable predictions about the voting behavior of the larger
population (all the people who actually vote). Defining the target population—that is, what
it is one is trying to estimate—is the key to valid statistical analyses. Introductory statistics
professors are fond of citing the fact that the average adult human has one testicle and one
breast. One of the reasons sampling works in elections is that pollsters stratify samples: They
know from previous elections that people in the North vote differently from those in the
South and that certain occupational groups are far more likely to vote than others. Thus,
they break up, or stratify, their samples so that these and other subpopulations are
proportionately represented. Then, by using procedures of statistical inference, they are
often able to estimate election results quite precisely.

Archaeologists also use sampling theory and procedures. If they wish to know relatively
straightforward information, such as the number and kinds of sites in a large region, they
can divide the area up into subareas—perhaps stratifying it according to ecological zones—
and then go out and record the number of sites in perhaps 10 percent of all the subareas.
Excellent results are usually obtained from such procedures, if the objective is simply an
estimate of site densities. One critical sampling problem derives from the great size and
complexity of the archaeological record. Suppose, for example, that you have the idea that
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trade in items such as flint and obsidian was a key element in the rise of the first states of
ancient Mexico. The only way to test your idea would be to determine if there had been a
significant increase in the amount or kinds of these commodities at sites occupied just prior
to or during the period when the first states appeared. To do this with statistical precision,
you would have to excavate at least portions of a statistically valid sample of at least 30 or
40 sites—something just not feasible in today’s archaeology. The result is that archaeologists
are not purists when it comes to using statistics and probability models. Because so much
of the residue of the past has decayed, and because of the high cost of gathering and
analyzing archaeological data, archaeologists tend to misuse statistics and probability
theory by making sweeping inferences on the basis of inadequate data. No Wall Street trader
(or even drunk riverboat gambler) would bet on the odds that archaeologists do when
testing their hypotheses; but archaeologists deal only in history and science, whereas
gamblers and stockbrokers deal in money.

Archaeologists have opted for the only realistic compromise: They use statistical
sampling techniques, knowing that they often don’t meet the theoretical requirements of
optimal statistical inference, but believing that useful—if not perfect—results can be
obtained. Fortunately, most statistical sampling techniques are very “robust” in that one
can strain their assumptions badly and still get quite reasonable results.

To a large extent, archaeological interest in sampling and many other aspects of
modern archaeology are side effects of the invention and improvement of the modern
computer. Applying even the simplest statistical description and inference to archaeology
would be impossibly time-consuming without computers. Quantification in archaeology
is not just a matter of sampling: It underlies most other methodological advances. The
archaeological record is so complex that in most cases the archaeologist cannot see patterns
in the welter of data without the aid of numerical summaries or quantitative presentation.

One example of new methodologies that help identify complex archaeological
patterning is the Geographic Information System (GIS), which has been used by both
processual and post-processual archaeologists. With this technique, spatial data, such as the
location across the landscape of certain types of stone artifacts or the distribution of house
sites and temples, are combined with nonspatial information, such as images or database
records.** GIS is designed so that questions about the data can be asked and analyzed with
statistics. In my (Olszewski) ASPS project in Egypt, for example, I might want to know
where a certain type of stone artifact, such as a Levallois core, has been found. By setting
up a query, I can generate a map showing the distribution of Levallois cores, along with
descriptive database information about each of them. One advantage of GIS is that once
I've generated this map, I can ask questions about it to generate other maps. For example,
perhaps I want to know where the Nubian Levallois cores are in relationship to radial
Levallois cores (Figure 2.20). If a pattern is present, then I can run additional queries and
statistical analyses that will facilitate interpreting the pattern.

DATING THE PAST

Computers are useless. They can only give you
answers.

Pablo Picasso (1881-1973)
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Wadi Umm al-Qaab The basics of excavating arti-
facts and features, classifying
them, and counting them
are relatively straightforward
problems common to many
sciences. But like other dis-
ciplines, archaeology involves
many specialized forms of
measuring artifacts and the rest
of the archaeological record.
This field is generically referred
to as archaeometry.

=z

Dating
Methods in
Archaeology

The primary importance of

) N e dating methods in archaeology
— — is in analyzing cultural changes.

. Nubian . overlap O Levallois To take an example, some have
FIGURE 2.20 The distribution of Middle Paleolithic Levallois and Nubian cores argued (chapter 6) that people
in surface samples near the Wadi Umm al-Qaab, Egypt; collected by the Abydos first domesticated sheep and
Survey for Paleolithic Sites project. goats and began farming wheat

and barley in the Middle East

because human population
densities had risen to the point that people could no longer survive on hunting and
gathering alone. Other people suggest that rising population densities had little to do
directly with the origins of agriculture in this area.

Our only hope of resolving such disputes—of testing hypotheses—about the
mechanics of major cultural transformations is to look at the archaeological record. If we
conduct archaeological surveys in the area of the Middle East where agriculture first
appeared and determine what sites were occupied during what periods and how large they
were, we can estimate population densities before, during, and after the period when
agriculture first appeared—about 10,000 years ago. If we discover that there is no significant
rise in population densities just before and during the period when we find the first
domesticated plants and animals and agricultural implements, we might reject the idea that
rising population densities were the important direct cause of this change. In short, our
only hope of determining cause and effect in ancient cultures is to show correlations in time
and space.

But how are we to date artifacts in order to show such correlations?

Archaeologists rely on two different kinds of dating methods. In some situations the
objective is to obtain a chronometric date: that is, an age expressed in years, such as “that
house was built 7,200 years ago.” In many situations, chronometric dates may be difficult
to obtain or simply unnecessary for the problem at issue, and for these situations
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archaeologists have devised several methods of relative dating, in which the objective is to
arrange sites or artifacts in a sequence that reflects the order in which they were created—
even though we may not know for certain the actual age of any of them.

CHRONOMETRIC DATING

Many archaeologists dream of a small pocket-sized device, stuffed with microchips and
Star Trekian “dilithium oxide” crystals, which, when pointed at an artifact, will read out
the object’s exact date of manufacture. Fanciful as this may sound, modern physiochemical
dating methods have been greatly improved in the last decade, and age estimates are
becoming increasingly reliable.*

Perhaps the most precise and yet technologically simple form of chronometric dating
is dendrochronology—the use of sequences of tree rings to infer time.* Most trees add a
single “ring” each year to their circumference; thus, if we count the number of rings, the
age of a tree can be precisely established. Normally the tree grows faster in wet years than
in dry ones; therefore, over the centuries there is a unique series of changes in ring widths,
and precise dates can be inferred by comparing cross sections of trees that overlapped in
time (Figure 2.21). By comparing beams, posts, and other artifacts to cross sections taken
from trees that live for long periods, it is often possible to determine the exact year in which
the tree used to make the artifact was cut. But here’s the rub: In dry climates tree trunks
cut as lumber tend to be used and reused for very long times, so that the date that the tree
actually was cut may be centuries earlier than the period it was used as a beam in some
house. Also, since local climates vary, dendrochronological records must be built up for
each region, and at present detailed records are available for the North American West,
Europe, and the Near East.

The most widely used chronometric technique is '*C (carbon-14 or radiocarbon
dating), a method first outlined in the 1940s by Nobel laureate Willard Libby.*” When
solar radiation strikes the upper
atmosphere, it converts a
small amount of atmospheric
nitrogen into the radioactive
isotope *C. Wind and other
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is unstable. Because we know

that approximately half of any  FJGURE 2.21 The most precise dates in archaeology are derived through
given quantity of "C will dis- dendrochronology. In many important areas of the world, however, a dendro-
integrate in about 5,730 years,  chronological sequence has not been established, and in other areas, such as
we can estimate the time an Mesopotamia, there are no native, long-lived species of trees.
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organism has been dead by measuring the amount of “C against the stable isotopes *C and
*C remaining in its cells. After about 50,000 years, too little persists to be measurable with
standard laboratory methods, although with large samples and the most powerful
equipment, reliable dates up to 100,000 years ago are theoretically possible.

Radiocarbon dating works best on wood and charcoal, but paper, leather, bone, skin,
peat, and many other organic materials can also be dated by this method. Grains and grasses
make excellent archaeological samples when charred by fire because they preserve well and
are short-lived compared to trees.

The ratio of "*C in the atmosphere has not been constant over the last 50,000 years,
and thus *C dates have had to be “corrected” by measuring the ratio of *C in tree rings
dated through dendrochronology. Fortunately, some trees, such as the bristlecone pine of
northern California, live thousands of years; cores from their trunks can be dated through
dendrochronology, and then each ring can be radiocarbon-dated to construct a “correction
curve.”*® Logs found submerged in northern European bogs, where they have been
preserved for thousands of years, have recently allowed the calculation of a radiocarbon
correction curve extending back more than 7,000 years for that area. But samples dated by
the "*C method can still be contaminated with younger or older carbon sources, such as
ground water or petroleum deposits.

Additionally, we also know that the amount of '*C is not the same for all environments.
The northern and southern hemispheres, for example, have different proportions of "C.
These types of factors must be considered or accounted for by the laboratories that process
samples for *C dating.

A major advance in radiocarbon dating was made in the 1970s when various
researchers used particle accelerators (the AMS method, or accelerator mass spectrometry)
to date samples. This method allows reliable dates to be obtained from samples the size of
a match-head, whereas older methods require about a handful of carbon. Accelerator
dating has other advantages: Samples can be more easily purified of contaminants,
individual samples can be subdivided into very small amounts and tested for internal
consistency, and older samples can be dated because problems involving background
radiation have been obviated. Because accelerator dating can be done on such small
samples, reliable dates can be obtained from the cooking soot on pots, dung, and other
organic temper in pottery, slag, textiles, and many other materials.

In February 1989 an international team of 21 scientists reported the results of
radiometric dating of the Shroud of Turin, a cloth that appears to bear the image of a man
who has been whipped and crucified. For centuries, many people have believed that the
Shroud was used to wrap the body of Jesus Christ. The scientists took three samples of cloth,
each about 50 mg (about the size of a postage stamp), and sent them to three different
laboratories, in England, Switzerland, and the United States. Using accelerator mass
spectrometers, scientists at the three laboratories all concluded independently that the linen
used for the Shroud was made about A.p. 1260-1390.

Interpretations of radiocarbon dates are rarely simple. The radiocarbon method was
first applied by Libby to wood from the Pyramid of Djoser in Egypt, and over the years
thousands of radiocarbon analyses of Egyptian materials have been made. In a recent
attempt to refine the radiocarbon chronology of Egypt, I (Wenke) was part of a group of
scholars® that retrieved hundreds of samples from the 22 major Egyptian pyramids and
scores of temples and tombs. Because we were engaged in a decade-long project to try to
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define the basic mechanics of ancient Egyptian cultural change, one of the aims of this study
was to determine when the Egyptian pyramids were built. Construction of the enormous
pyramids and other monuments in the Nile Valley was obviously a critical part of this
cultural change, since they must have required astounding investments of time and energy.
But how do we know when they were built and what their relation in time was to
fluctuations in the Nile floods, political developments in neighboring areas, and other
important events?

Not a single ancient text from the age when the pyramids were built has ever been
found that describes their construction, or even refers to them. Egyptologists have dated
the pyramids primarily on the basis of names on inscriptions in temples and tombs in areas
near the pyramids. Ancient king-lists have been found, and the length of reigns of specific
kings are often given in inscriptions, so Egyptologists have been able to estimate the
sequence of pharaohs and how long each ruled. Occasionally, a text would record a specific
astronomical event in the reign of a specific king, such as the rising of the star Sirius at a
particular time and place on the horizon. Such events can be precisely dated, so we know
the dates of some rulers with great accuracy. Unfortunately, such astronomical observa-
tions have not been found for the period when the pyramids appear to have been built.

Most of the mortar used to bind the blocks of stone making up the pyramids appears
to have been produced by burning gypsum to create a powder that was combined with
water and other materials. Thus pieces of carbon from the fires can be found throughout
this mortar. We thought that if these charcoal fragments could be dated, then we could
estimate when the brush, trees, and so on, had been cut to get the fuel to burn the gypsum,
and from this we could estimate the age of the pyramids. We also hoped that if we took a
lot of samples in sequence, from the base to the top of each pyramid, we might arrive at
some estimate of how long it took to construct them and the sequence in which they were
constructed.

After having obtained the necessary research funds and permissions, we started at the
first course of the Great Pyramid of Khufu and began extracting bits of carbon out of the
mortar. Six months later we had just over a hundred samples from 17 of the largest
pyramids. Some samples were about the size of a pea; others constituted roughly a handful
of carbon. We sent the larger samples to the Radiocarbon Laboratory at Southern
Methodist University for conventional radiocarbon dating, and we sent the smaller samples
to a laboratory in Switzerland, to be dated with the recently developed AMS methods. The
majority of our dates came out almost 400 years older than most Egyptologists would
estimate as the ages for these various pyramids. We presented a paper on our results at a
scientific conference and were informed by most Egyptologists and virtually everyone else
that our radiocarbon dates had little or nothing to do with the ages of the pyramids. It was
suggested that our dates came out too old because (1) the ancient Egyptians used old wood
in the fires to produce the mortar, or (2) the carbon came from plants that naturally absorb
relatively large amounts of radioactive carbon, or (3) the mortar itself had contaminated
the carbon, or (4) the correlation curves we used were wrong. Because of “wiggles” in the
correction curve, for example, for any particular sample one might be able to read three or
more different dates from the graph, none of which is more likely than the other dates.

All these factors may, in fact, have played a role in producing our dates, and even
though we tried to control for as many of them as we could, we still were in no position to
conclude that the traditional Old Kingdom chronology is wrong. In 1994-1995 we returned
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to Egypt and collected hundreds of additional samples. This time, with botanical identi-
fications of the materials analyzed and a more comprehensive sampling design, our initial
results were confirmed in the sense that the radiocarbon chronology for the construction
of the pyramids shows that most of the monuments we dated were built earlier than the
historical chronology would suggest.*

In any case, as the preceding indicates, radiocarbon dating can be very useful, but inter-
pretations of radiocarbon dates are usually difficult: Dates that agree with one’s suppositions
tend to find a ready audience, while dates that do not are often labeled “intrusive.”

Another important form of archaeological dating is the potassium-argon method.
Potassium-argon dating is based on the fact that a radioactive isotope of potassium (*’K),
present in minute quantities in rocks and volcanic ash, decays into the gas argon (*°Ar) at
a known rate (half of a given amount of “°K will change into “’Ar in about 1.3 billion years).
Because “°Ar is a gas, it escapes when rock is molten (as in lava), but when the rock cools,
the AR is trapped inside. By using sensitive instruments to measure the ratio of *’K to *°Ar,
it is possible to estimate the time since the rock or ash cooled and solidified.

Because of the long half-life of “°K (1.3 billion years), potassium-argon dating can be
used to estimate dates of materials many millions of years old. The remains of our ancestors
at Olduvai Gorge and other sites more than a million years old have been dated with the
potassium-argon method.

Carbon-14 and potassium-argon dating remain the mainstays of chronometric dating,
but archaeologists can now use many other techniques involving chemical changes,
although most of these are subject to considerable error and many qualifications.”!

Paleomagnetic dating is based on the fact that the north and south pole have “reversed”
their magnetism many times. Today the north pole is positive and the south pole is
negative, but these were reversed in some periods, such as for most of the period between
about 700,000 and 1.6 million years ago. Magnetic rocks preserve a record of these changes
in polarity. As a result, finds that are, for example, between two layers of magnetic rock can
often be roughly dated.

Luminescence dating®® has become increasingly important in archaeological research.
The technique is based on the fact that commonly occurring crystalline minerals such as
quartz and feldspars “soak up,” in a sense the radioactivity of the naturally occurring
radioactive elements in the sediments in which they are found. In this sense they record how
long they have been exposed to these radioactive elements. When these minerals are heated
to a high enough temperature (e.g., by firing pottery or using earthen ovens) or are
“bleached” by sunlight the record of exposure to natural radiation is erased, setting their
radiological “clocks” at zero. Once these materials cool, or in the case of sediments are
removed from sunlight through burial, the minerals again begin to record their time in
contact with their radioactive environment. Even sun-baked surfaces such as agricultural
fields and natural soils will record the time of their own burial. In a dark laboratory the
accumulated energy can be released as light and measured with a device called a
photomultiplier. The earliest technique, thermoluminescence (TL, developed in the 1970s
for pottery), uses heat to release the light. Optically stimulated luminescence (OSL),
developed for application to sediments, uses one wavelength of light to release light of
another wavelength. In both TL and OSL the researcher uses the luminescence record from
the sample together with the rate of radioactivity decay in its environment to calculate the
age of the sample. Recent technical advances have made possible OSL age determinations
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for single grains of sand. Age determinations from zero to one million years are possible
with TL and OSL. Luminescence techniques can be used to date the last heating of an
artifact or the burial of a surface. This has the great advantage of dating the actual
construction of the artifact, or the burial of a site. The radiocarbon method, in contrast,
dates the death of the organism—an event that may be very far removed from the creation
of an artifact or its burial.

Electron spin resonance (ESR) dating is similar to luminescence dating in that the
scientist measures the record of exposure to radiation. In ESR, samples of ancient teeth and
some other materials are placed in a variable magnetic field and the energy interactions
between the object and the magnetic field are measured. ESR is less destructive than other
dating techniques, but like TL and OSL it can be applied to very tiny samples (less than 1 g).

Other methods of physical dating have been developed and applied to archaeological
problems, and refinements of these methods continue. All of these techniques have
inherent expected margins of error and all are still somewhat experimental. Thus, archae-
ologists tend, where possible, to use as many different techniques on as many samples as
possible, in hopes that a clear pattern will be observed with all of the methods converging
on approximately the same age estimates. In a recent analysis of Egypt in the period
between about 170,000 and 70,000 years ago, scientists on a project directed by Fred
Wendorf, Romuald Schild, and Angela Close applied an impressive array of different
dating techniques, including uranium series dating of carbonates and tooth enamel;
thermoluminescence dating of deposits, both with traditional techniques and the newer
optical methods; electron spin resonance dating of tooth enamel and other materials; and
amino-acid analyses of eggshells.*

RELATIVE DATING

To the novice, perhaps one of the most impressive things archaeologists can do is to be able
to tell the approximate date, place of manufacture, and place of origin of a tiny sherd of
pottery simply by looking at it.

This kind of relative dating involves the concept of “style.” Artisans throughout history
have invested their artifacts with characteristics that vary predictably over time and space,
and the distribution of these stylistic elements tends to follow certain patterns, whether the
objects involved are skirt lengths, musical forms, or stone tools. Styles originate in some
small area, spread to adjacent ones, reach a peak in popularity, and then die out (Figure
2.22). To some extent, styles reflect rates of interaction and shared aesthetic preferences,
and these are not always exact functions of time and distance. Dress styles in midtown
Manhattan, for example, may be more similar to those on Rome’s Via Veneto than to those
in a small town in rural New Jersey, even though this pattern of stylistic similarity “reverses”
their relative distances. And often a style dies out at its point of origin long before it reaches
its ultimate dispersal.

Seriation, a type of relative dating, is often used where many surface collections of
artifacts have been made. Several generations of archaeologists,” for example, have
surveyed most of the area around Mexico City, identifying thousands of settlements dating
from 12,000 years ago up to the Spanish Conquest. Most of these sites are small mounds
whose surfaces were littered with pottery sherds and obsidian tools. The differences in style
between a Late Aztec Black-on-Orange dish (c. A.p. 900) and Middle Formative plainware
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FIGURE 2.22 Relative seriation of nine
archaeological sites on the basis of three pottery
styles from the American Southwest. The per-
centage that each pottery style represents of the
total pottery found at each site is represented by
the width of the colored area on the strip of
paper (A). Since most styles tend gradually to
grow in popularity and then slowly die out, a
seriation can be produced by arranging the
paper strips in such a way that the three pottery
styles have this “battleship shape” distribution
through time. The inferred order of the nine
sites is shown in B. Mathematical models and
computer programs have been developed to sort
scores of sites and pottery styles into these kinds
of graphs. Such mathematical aids are often
needed because the number of possible unique
orderings of 9 sites is 9!, or 362,880.

jar (c. 550 B.cC.) are so obvious that anyone can learn to date
sites of these periods in a few days of study. On this basis,
archaeologists have dated thousands of sites without excavating
them, simply by grouping them into a relative seriation of four
or five major periods. Carbon-14 dating can be used to provide
a few absolute dates to anchor this sequence, and most
chronologies based on changes in artifact styles are derived from
excavations, in which the archaeologist can order the found
pottery in time on the basis of stratigraphy. But pottery styles
alone are all that is necessary to construct a seriation. Accurate
relative seriations usually require massive quantities of data
from artifacts of a highly decorated nature (like pottery) from a
relatively small area, and they tend to be least precise when
extended to largely undecorated objects such as early stone tools
(Figure 2.23).

SUMMARY AND CONCLUSIONS

Having considered various elements of modern archaeological
methods and theory, it is, perhaps, useful to consider an
example of a specific archaeological project. As one such
example, I (Wenke) offer the Fayyum Archaeological Project,
which I codirected in Egypt in the 1980s. I offer this example
not as a model of its kind, but simply as an illustration of the
kind of archaeology that remains in some ways typical of
contemporary archaeology.

The proximate cause of the Fayyum Archaeological Project,
which was wholly conducted in Egypt, was in fact the Iranian
Revolution. I had done archaeological research in Iran on
several occasions in the early 1970s and was due to resume work
there in 1979, on a day almost exactly between the shah’s
departure from Iran and the first seizure of the American
Embassy by Islamic militants. I had received my first National
Science Foundation grant and would probably have gone to
Teheran despite the revolution, had the Iranians permitted—
which they emphatically did not. Through a series of events too
baroque to recount here, I had the good fortune to be able to
work instead in Egypt.

I was hardly the first archaeologist forced to change
geographical focus by political events. Political situations in
many countries, from Peru to China, from Russia to Tanzania,
have often rerouted archaeologists.

In 1980 I codirected excavations at el-Hibeh, a site on the
Nile that was a major town during most of the first millennium
B.C.” But I had long been interested in the origins of agricultural
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economies, and I was much
impressed by some new ideas
about agricultural origins in
Egypt. Simply put, I was
curious why wheat and barley
farming appeared in Egypt so
long—about 2,000 years—
after it did in Southwest Asia.
So while in Egypt I started
searching for an area in which
to investigate the origins of
Egyptian agriculture.

Many of the most import-
ant sites in Egypt have been
excavated for decades and are FIGURE 2.23 Many stone tool types are not good indicators of short time
already being studied by other periods, and thus are not useful in seriation. On the left is a Middle Paleolithic
archaeologists; one cannot just sidescraper. The top row shows a Middle Paleolithic notch and Epipaleolithic
microliths. The bottom row shows an Upper Paleolithic burin and an endscraper.

decide to excavate this or that
site. The late Professor Michael
Hoffman suggested that I look
at unsurveyed parts of the Fayyum Oasis, in central Egypt. Years of work by other
archaeologists had shown evidence of early agriculture at the site, but it was not being
explored at that time.

Although my main interest was the origins of agriculture, I wanted to do a complete
regional survey, to locate sites of all periods in this area. The remains of large towns of the
last few centuries B.C., for example, can be found at many places in the research area.
Archaeological projects in Egypt usually have on their staffs an Egyptologist—someone
who reads ancient Egyptian writing—and I was fortunate enough to recruit a recent
graduate from the Sorbonne (The University of Paris), Dr. Mary Ellen Lane, as codirector.
With a representative of the Egyptian Antiquities Organization, we made several trips into
the deserts of the southern Fayyum without finding much except a restaurant in the
provincial capital, where I got deathly ill for only 90 piastres.

In the 1920s, the intrepid British archaeologist Gertrude Caton-Thompson had
surveyed the southern edge of the Fayyum Lake, noting here and there scatters of Neolithic-
style stone tools. One day, hiking through an area near where she had surveyed, we saw a
large pile of bones. On inspection it proved to be the remains of a hippopotamus, and we
were delighted to see that near it were stone projectile points (“arrowheads”) of a Neolithic
type. Within a few hours of surveying, it was evident that we had found a dense scatter of
hearths, pottery, stone tools, and animal bones, and that the styles of artifacts suggested two
periods of occupation: an “Epipaleolithic” period of occupation by hunter-foragers at
about 7000 B.c., followed by an occupation by some of Egypt’s earliest known farmers, at
about 5500 B.c. Thus, we had the opportunity to study one of the most important cultural
changes in Egypt, the transition from hunting-foraging to agriculture. Other archaeologists
had worked in the Fayyum on this problem, but we had found a well-preserved part of the
archaeological record there that we thought would give us new and important data to
analyze this transition.
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Back in Cairo, several weeks of library research convinced us that what we had was
significant, and that we should try for our first field season in the summer of 1981—a year
later. All we needed was $200,000, a staff of at least 20 trained archaeologists, and
permission from the Egyptian government.

Famed felon Willie Sutton, when asked why he robbed banks, patiently explained,
“That’s where the money is.” Archaeologists, too, must go where the money is, and in this
era it is mainly in the hands of the government. After months of writing proposals, we
received about $200,000 from the U.S. Agency for International Development and the U.S.
National Science Foundation. We then recruited our staff of specialists in ancient plant
remains, animal bones, and geology, and conscripted eight graduate students to assist with
the demanding field work.

On June 4, 1981, we left Cairo in several jeeps and trucks to make the four-hour trip
to the research area. We lived that summer and autumn in a large gray house that looked
across a green palm grove and the blue of the Fayyum Lake to the white limestone cliffs on
the northern edge of the Fayyum Oasis. Our villa—the country home of a wealthy Cairo
family—was a lovely international-style building with every convenience except three:
water, electricity, and a sewage system. But we bought a generator, the provincial governor
graciously arranged for a water truck to visit us every three days, and we devised an
entertaining method of periodically napalming our open cesspool.

“Tell me what you eat, and I will tell you what you are,” said the French gastronome
Brilliant-Savarin, but archaeological field projects usually do not usually offer much scope
to express one’s self in terms of the food one chooses to eat. Our budget and the remoteness
of our field quarters meant that our diet was almost wholly composed of bread, canned
tuna fish, a vile processed cheese by-product, rice, tomatoes, and several hundred chickens,
who were executed on our kitchen steps and then converted into indescribable meals. “Fire-
Cracked Veal” and “Dreaded Veal Cutlet” were occasional holiday treats. We bored each
other constantly with food fantasies. The morbidity rates—physical and psychological—
on archaeological projects are often high, especially when, as in our case, water for washing
was scarce and the cook had nothing but contempt for the germ theory of disease. We
totaled at least five different strains of parasitical and bacterial infections among our crew,
and we lost many days to illness. There was also one emergency appendectomy (mine),
performed in Cairo after a thought-provoking four-hour truck ride from the desert, greatly
assisted by our geologist, Professor Fekri Hassan, now of the University of London, whose
truck and driver got me to a Cairo hospital in record time. After the appendectomy it was
determined that I had kidney stones, not appendicitis, but I was in no position to complain.

When we began our six months of field work, we geared most of our efforts to
reconstructing as precisely as possible the ways of life of the people who had lived in the
Fayyum in the Qarunian period (c. 6500 B.C.), just before the appearance of domesticated
plants and animals in this region, and in the succeeding Neolithic Fayyum A period (c. 5000
B.C.), when the first agriculturalists appeared. We hoped to reconstruct the pattern of
human settlement in the Fayyum between 7000 B.c. and a.p. 1500 and explain the changes
in these settlement patterns over this long period.

We began by making a topographic map of the area in which we intended to work. We
then devised a sampling program and collected every artifact in the sampling units defined,
that is, in the hundreds of 5-by—5-m squares in our study area. The Fayyum is surrounded
by the Sahara Desert, and the average temperature during most of this work was over 40°C
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(104°F); by midday the stone tools were often so hot we would have to juggle them as we
bagged them. Afternoons were spent back at the field camp, sorting, drawing, and
photographing artifacts, drinking warm water, and drawing each other’s attention to the
heat. In some cases, “It’s not the heat, it’s the humidity” is not at all true. In September we
began excavations, mainly of the hearths and pits that were the dominant feature of both
the Qarunian and Fayyum A occupations. In most we found charred animal bones, some
carbonized plant remains, and other debris.

To evaluate our “model” of how agriculture appeared in the Fayyum and why, we had
to collect sufficient evidence to make statistical arguments about certain kinds of conditions
and events in Fayyum prehistory. The details of these arguments are not relevant here, but
it should be stressed that as in most archaeological projects, not all the information we
had hoped would be there was actually found. But most of it was, and the preliminary
analysis of this information was published in several journals and presented at various
conferences.” We have since made occasional returns to the Fayyum to collect more
information, in hopes that eventually we will produce a more complete analysis of this part
of the world’s archaeological record.

In Cairo, after the season was over, we delivered the artifacts to the Egyptian Museum
and made preparations to leave. It is traditional, after the privations of the field, to treat
oneself to some rest and relaxation, and some project members agonized between such
choices as the Club Med’s Red Sea beaches or the delights of Rome. Most of the crew just
went home and enjoyed the luxury of sleeping past 4:00 a.m.
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The Origins of Culture

What a book a Devil’s Chaplain might write on
the clumsy, wasteful, blundering low & horridly
cruel works of nature!

Charles Darwin

Darwin, somewhat ambivalently, concluded that a close study of nature and
evolution argued powerfully for the nonexistence, or noninvolvement in human
affairs, of a supreme deity. Darwin’s analysis convinced him that the origins of the human
species, like that of all other species, are to be found in blind and “cruel” competition at all
levels—that is, in countless millennia of nature “red in tooth and claw” (a phrase coined
by Alfred Lord Tennyson). Darwin was acutely aware of the impact of his ideas on revealed
religions, and even today the reverberations of the conflict between evolutionary theory and
some religious doctrines echo in some cultures, including the United States.'

In this chapter we consider our origins in the competitive world of Pleistocene Africa—
how our genus, Homo, evolved out of more ancient primates in a complex mosaic of
environments. In contemporary paleoanthropology one of the most interesting recent
developments is the growing consensus that many of the hominins who lived before about
300,000 years ago were not the direct ancestors of us, Homo sapiens, genetically. Yet there
are still many unresolved issues in these debates and analyses, and it is entirely possible that
our current understanding of our pre—Homo sapiens past will be radically altered as new
evidence is discovered.

THE PROBLEM OF CULTURAL ORIGINS

In the film 2001: A Space Odyssey our chimpanzee-like African ancestors of some millions
of years ago awake one morning to find themselves at the foot of a huge, black, perfectly
smooth, monolith. Jabbering in fright and wonder, they contemplate its meaning. In a later
scene, a descendant of these creatures, but still an ape-like primate, “discovers” tools—and
murder—by using an animal leg bone to smash the skull of another ape. He throws the
bone skyward in bloody triumph, where, spinning, it is transformed into a rotating twenty-
first-century space station—carrying a man on his way to examine another—or perhaps
the same—monolith, which has been found in an excavation on the moon.
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Stanley Kubrick’s powerful film
of this classic Arthur Clarke story

1.8 million years ago < Appearance of hand-axes (bifaces) of the effectively uses the monolith as a
L Rl symbol, perhaps of human evolution

1.8 million years ago —— Appearance of Homo erectus grade of and enlightenment or of some cosmic
hominins

2.5 million years ago <~ Appearance of Homo habilis hominins

2.6 million years ago —— Appearance of first stone tools in Africa

intelligence. It leaves the viewer to muse
on the nature of the possible driving
force of human evolution: natural
processes, God, extraterrestrial beings,

5-4 million years ago - Appearance of australopith hominins or something else.

Anthropological analyses of the

8-7 million years ago —— First fossil evidence for bipedalism in Africa beginnings of tool-use and the nature

10-8 millionyears ago < Period of the last common ancestor for

and significance of our past and future
lineages eading to hominins (humans and have, perhaps, much less mythic power
their ancestors) and panins (common than 2001, but the fundamental ques-
Ul e e ) tions addressed are similar: What factors
transformed us from just one kind of
genera of African ape into space travelers,
and what, if anything, does this trans-
formation “mean”?

Long ago a Greek philosopher
suggested we are the progeny of spores blown here millions of years ago through the
illimitable reaches of space, and, perhaps, the answers to our questions of origins are, thus,
truly, in the stars. Even today some scientists, impressed by the relatively short time between
the formation of the earth and the complexity of contemporary human civilizations,
consider it possible that life on earth derives ultimately from the accidental intersection of
the earth’s orbit with a cloud of complex chemicals brewed in some ancient stellar
explosion.

Alternatively, people in every age have found great comfort in their sure and certain
knowledge that we and the world are the result of Divine Creation and that there is
Someone in Charge.

Whatever the value of such speculations, the major premise of anthropology is that
one should begin any inquiry into our origins, history, and destiny with a consideration of
real-world factors of climate, genetics, culture, and so on. The anthropological assumption
is that with the careful sifting and analysis of the shattered fragments of our ancestors, their
tools, and other material evidence, we can “know,” in a scientific sense, at least something
about our nature and our past. Indeed, in their search for human origins, anthropologists
have concentrated on such embarrassingly ordinary subjects as chimpanzee sexual behavior
and the cuisine of African hunter-gatherers.

THE NATURE OF CULTURE

Intelligence . . . is the faculty of making artificial
objects, especially tools to make tools.

Henri Bergson?
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If we take Bergson’s definition literally, we might conclude that the earliest evidence for
human “intelligence” dates to some time before 2.6 million years ago, in Ethiopia, where
stone tools have been found under volcanic ash layers dated to that time.> But what are
we trying to explain when we speak of the origins of culture? Anthropologists restrict the
term “cultural” to human beings (although chimpanzees are sometimes called “proto-
cultural”); thus the origins of culture are essentially the origins of those human qualities
that make us a unique animal.* But it is more difficult than it might seem to reduce
humanity to this or that constellation of attributes, to capture the essence of being human.
In most religions, for example, a human fetus, whether six seconds or six months after
conception, is human in the only way that really matters, being imbued with an immortal
soul. But what observable, measurable qualities can we use to distinguish ourselves from
other life-forms?

Most who address this question turn instinctively, as it were, to attributes of the human
mind, and particularly to the unique qualities of human thought. Descartes’s famous
phrase Cogito, ergo sum (“I think, therefore I am”) is a classic expression of this idea.

A traditional view is that humans are unique in their ability to manipulate symbols and
that the evolution of this ability underlies all human achievements. Anyone who has
seriously studied chimpanzees at play can feel a sense of kinship with these primates; the
term proto-cultural seems hardly an exaggeration. But in analyzing the origins of culture,
it is how we are different from other primates that is important, and in large part this
difference resides in our mentality—our creativity, intuition, logic, aesthetics—all the
powers of the human mind. Anthropologist Leslie White argued,® for example, that
although chimpanzees are clever animals who can use tools and even can be taught to use
plastic counters, computers, and sign languages to express emotions and desires, they are
fundamentally different from us in two ways: First, they can never use symbols at an
abstract level that would give them any understanding of concepts like “holy water” or the
casting of a vote; second, even the smartest of nonhuman animals seem to pass relatively
little new, learned knowledge from generation to generation in such a way that there is an
observable long-term net increase.

For White these differences amounted to a qualitative difference between ourselves and
all other animals, but one can also view them as quantitative. We simply do not know what
a chimpanzee sees or what he or she “thinks,” and White’s distinction may be less sharp
than it appears. Nonetheless, chimpanzees can smear canvasses with paint in an excellent
imitation of “modern art,” but they seem utterly untalented at more representational
painting; and it seems highly unlikely that even chimpanzees can respond in great depth to
aesthetics—can savor, for example, the vibrancy of a Van Gogh landscape or the sublime
delicacy of a Ming porcelain jar. Their ability to pass new learned knowledge from gener-
ation to generation is a more complex problem. Japanese monkeys, for example, have been
reported to have learned how to wash sand from handfuls of grain (Figure 3.1) and then
instruct younger members of the group how to do this, but there is evidence that even such
simple food-related behavior is partially genetically determined.® And even if it were not,
such behavior is at a sufficiently low scale that it remains true that “the most characteristic
part of being human is the ability to profit from the accumulated and transmitted
experience of other human beings.””

Tooby and Devore have expressed this sense of the distinctiveness of human
intelligence and behavior as a set of two kinds of primate characteristics, and have listed those
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FIGURE 3.1

that are unique to humans and
those that we share with other
primates but to a much differ-
ent degree.

Fifteen features on this list
basically relate to a generalized
sense of “intelligence” in com-
bination with some emotional
capacities, but the unfortunate
reality is that, although we
know that we modern humans
are different from other pri-
mates, we must presume that
our earlier ancestors were
increasingly similar to other pri-
mates as one goes back in time,
and we must also recognize

Japanese macaque washing sweet potatoes. that we will never know directly

the symbolic capacities of our

earliest ancestors: We must
relate “intelligence” to material things that we can find and measure, and for the first several
million years of the human clade, this means looking mainly at changes in the size and
shape of hominin skulls and bodies, and, after about 2.6 million years ago, at stone tools
and the remains of other objects on which our ancestors imposed their intellects. These
indirect reflections of evolving symbolic abilities constitute “culture” for the anthropologist
in an analytical sense.

One might question why a “moral” sense is not listed as a defining attribute of human
mentality, as that characteristic has been the focus of theological definitions of humanity.
In rural Southern colloquial American English, if one wants to disparage a person’s
knowledge of something, a common phrase is that “he knows about as much about it as a
pig knows about Sunday.” Even Mark Twain, no sentimentalist, said, “Man is the only
animal that blushes—or needs to.” But many scientists® have considered human moral
systems to be learned, not innate, and to have evolved as extensions of the same symbolizing
abilities that allow us to categorize “friend” and “foe.”

The paradox that we have only one tool with which to try to understand the origins
of the human mind, namely, the human mind, is a bit of cosmic whimsy appreciated
by philosophers of all ages. There is an embedded circularity to this form of the analysis
that has led some to kick stones, wondering if they are really “there.” Someone observed
that “a fish would be the last creature to discover water,”'® and we may be in similar
circumstances—unable to see the reality in which we live because we can see no other
reality. Readers interested in such topics and with much time to indulge their interest
are referred to volumes 2—-9 of Father Frederick Copleston’s rewarding History of
Philosophy.

What some researchers assume, however, is that our ancestors of about 8-10 million
years ago were not much different from the chimpanzees one can see in any zoo today,"
and, yet, today we are very different from all other apes. This knowledge of our deep antiquity



THE ORIGINS OF CULTURE

87

and the nature of our physical and cultural evolution—and the search for an explanation
for them—is relatively recent.

Early Studies of Human Origins

As discussed in chapter 1, the impact of the discovery of human antiquity was profound.'?
Many scholars lost their comforting faith in a recently created and human-centered world
and were forced to peer instead into an abyss of millions of years, one that saw our slow
emergence from rodents, reptiles, worms, and, ultimately, the same lifeless chemicals that
appear to make up the rest of the universe.

By the end of the nineteenth century both Darwin’s ideas (see chapter 1) about the
biological evolution of the human species and the discovery of stone tools in association
with the bones of extinct animals in extremely ancient geological strata had convinced
many scholars of the great antiquity of humans. Nevertheless, as long as no bones were
found that were recognized as those of a human ancestor intermediate between ourselves
and other primates in physical form, it was still possible to cling to the idea that humans
were an exception: that we were an extremely old species, older than had previously been
suspected, but that we had not evolved as other species had.

Those who had studied Darwin and Lyell closely, however, knew it was just a matter
of time before the first fossil “missing link” was found—or recognized in the bones that
had already been found. The French scholar (and full-time customs inspector) Boucher de
Perthes, grown old and tired of waiting, offered a 200-franc
reward to the discoverer of the first “antediluvian” (meaning
“before the flood”) human in France. His enterprising workers
were soon “finding” any number of such remains—all of
which they had themselves put there, of course, in hopes of
collecting the money.

Boucher de Perthes did not know that pre-modern
hominins had already been discovered some years before but
simply had not been recognized. A fragmentary Neandertal
child’s skull was found near Liege, Belgium, in 1829-1830, and
in 1848 work at a quarry on Gibraltar revealed a skull whose
receding chin, heavy brow ridges, and thick bones we now
recognize as that of a Neandertal. Neither the Belgium or
Gibraltar finds excited much interest at the time. In 1856,
however, a skullcap and some limb bones were found in a cave
in the Neander Valley near Dusseldorf, Germany (Figure 3.2).
Although these remains were dismissed by the great German
anatomist Rudolf Virchow as those of a deformed human,
Johann Karl Fuhlrott, their discoverer, argued from the
beginning that the remains were of an early form of human.
But Virchow’s opinion, and those of others who variously
labeled it an ancient Celt, a victim of rickets, an idiot, or a

~

FIGURE 3.2 The remains of Neandertals were
recovered from the Neander Valley, near
Dusseldorf, Germany, in 1857. This evidence that
ancient people were different from modern

Cossack, conspired to deny these bones their proper signific- humankind was part of the assault by evolution-
ance for many years. One French savant even suggested that  ary ideas and evidence on traditional ideas about

the huge brow ridges of the Neandertal came about because  our place in the universe.
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his deformed arm caused him such pain that he continually furrowed his brow, and the
expression became ossified.

In 1886 two partial skeletons similar to the Neandertal specimen were recovered in a
cave in Spy, Belgium, in direct association with stone tools and the bones of rhinoceroses,
mammoths, and other animal species known to have been long extinct. Although Virchow
also refused to accept these as ancient men, the tide of opinion had turned and scientists
everywhere were soon looking eagerly for additional specimens of early hominins.

One of these was a young Dutch physician, Eugene Dubois, who spent years wandering
the wilds of Sumatra without finding much of interest; only when he arranged a transfer to
Java did he make his great discovery. In 1890 he unearthed a fragment of a lower jaw, and
over the next few years he recovered a skullcap and a femur (thigh bone)."

For the next 30 years, controversy raged over Dubois’s find, with some authorities
again claiming it to be a deformed freak or a giant chimpanzee, while others recognized it
as an early form of our genus and a direct ancestor of modern humans. Dubois’s fossil had
an approximate brain volume of 1,040 cm?, about a third less than modern people but far
more than any living primate. Scholars of the time recognized that if this animal were in
fact a human ancestor, it was an ancestor considerably different from ourselves and from
“Neandertal man” (whose cranial capacity was slightly larger than that of most modern
humans).

In 1906 the German anatomist Gustav Schwalbe proposed three successive stages of
hominin evolution: pithecanthropine (as represented by Dubois’s fossils), Neandertal, and
modern. It was apparent, however, that if this were the correct succession of hominin
forms, there would have been many intermediate types not yet found.

The recognition of an earlier stage of hominin evolution did not come until the 1920s,
when Raymond Dart discovered a nearly complete skull of a strange-looking child. It was
encased in stone quarried from a mine at Taung, some 300 kilometers from Johannesburg,
South Africa. The skull’s shape, small volume, and primitive teeth convinced Dart he had
found one of humankind’s earliest, most primitive ancestors, which he labeled Australopithecus
africanus (“Southern ape of Africa”). While Dart’s conclusions were being challenged by
some of the most influential scientists in Europe, another important find was made, this
time in northeastern China, near Beijing, at a mining installation called Zhoukoudian
(formerly rendered in English as “Choukoutien”) (Figure 3.3). For centuries, fossilized
bones from the area had been ground into powder and used, hopefully, as aphrodisiacs,
and many specimens of great scientific significance have probably long since been
consumed in the form of impotent aphrodisiacs and medical potions.'*

A somewhat more scientific interest in these fossils was stimulated in 1921 when a
single human-looking tooth from Zhoukoudian was given to the English anatomist Henry
Black. He recognized it as belonging to an ancient form of hominin, and as a consequence,
excavations at Zhoukoudian were begun. Altogether, the remains of about 40 individuals
were found, including many skull fragments, and it was obvious that these individuals were
similar in brain size, facial structure, and other characteristics to the hominin found by
Dubois on Java. This supported Schwalbe’s proposed pithecanthropine stage, and fossils of
this type were accorded the name Sinanthropus or Homo erectus (“erect man”).

Thus, by the 1930s at least some of the scientific community recognized four categories
of early hominins: australopiths, Homo erectus, Neandertals, and modern humans. Since
that time the arguments have focused not on whether humankind evolved from some sort
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FIGURE 3.3 Excavations at Zhoukoudian, China. The rope enclosures on the right mark areas where
hominin skulls were found.

of nonhuman ancestor, but on what these various ancestral forms are, how they are related
genetically during their evolutionary histories, and what evolutionary mechanisms
produced ourselves, Homo sapiens sapiens, from pre-human primates. It is somewhat ironic
that many scholars today consider the Javanese Homo erectus, the Neandertals, and most
of the australopiths to have been unrelated or only distantly related to our own ancestors
(discussed in chapter 4), but the importance of these early finds is that they demonstrated
that we had evolved from nonhuman primates.

We have many sources of evidence about our origins including the study of our
primate relatives, the fossil bones of our ancestors, and the early stone tools and other
physical traces our forebears left. But before we look at the collected evidence, we must
consider the analytical principles we must use to interpret them—specifically, evolutionary
theory. The basic premise underlying the study of human origins is that about six to eight
million years ago our ancestors were animals something like chimpanzees, and that the
forces of evolution changed us into what we are today. But what were these forces?
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Evolutionary Theory

The origins of evolutionary theory in the writings of Darwin and others was reviewed in
chapter 1, but a more detailed description of evolutionary principles and processes is
required here in order to understand how they can be applied to the human past—and to
the entire span of biological life on this planet.'

Evolutionary theory is a complex, often mathematically expressed discipline, and its
major elements can only be briefly summarized here.'

As noted in chapter 1, Charles Darwin made the fundamental observations that still
serve as the basic paradigm for evolutionary theory. He noted that many more animals and
plants were bred than actually lived to reproduce themselves; further, he noted that there
was much variation in the form and physical qualities of individuals in any species. He
further inferred that there was some connection between these variations and the differing
rates of success of individuals in living and reproducing. Finally, he concluded that “natural
selection” was the process in which nature—in the form of different environments—selected
some individuals to live and reproduce based on the relative “fitness” of individuals in these
environments. Darwin then attempted to show how this general process had worked on
innumerable generations to produce the awesome visible biological diversity of the world.

What Darwin did not know, however, was how variations in individuals arose and how
they were passed on from generation to generation. The answers to these problems were
supplied by geneticists, beginning primarily with Gregor Mendel (1822-1884). Mendel
studied the inheritance of color and shape in peas, and in a series of convincing experiments
showed that there were predictable patterns to the results of breeding plants of different
characteristics.'”” Mendel and later scholars formulated what we now call the particulate
theory of inheritance, which says that physical characteristics of individual organisms are
passed from one generation to the next in the form of discrete particles (informally known
as “genes”) and that these particles retain their ability to express themselves even when they
do not express themselves in every generation. The law of segregation stipulates that these
particles are inherited in pairs, one of each from each of the parents.

The elixir of life, in the sense of evolutionary theory, is the substance known as DNA.
Within the nucleus of every animal cell are chromosomes, thread-like structures composed
of deoxyribonucleic acid, or DNA. DNA in turn is made of four nucleotides: guanine,
cytosine, adenine, and thymine (Figure 3.4). These nucleotides combine in groups of three
to form 20 amino acids, which are the building blocks for all protein formation. The
arrangement, or sequence, of these bases determines the physical structure of all living
things, from AIDS viruses to elephants (Figure 3.5). Except for the sperm or ova, every
human cell, whether it be from the eyeball or toenail, contains the complete genetic code
for that individual. If the DNA strand representing the entire code for a particular person
were removed from a single cell and straightened, it would be about 6 feet long. The specific
sequence of the DNA for any individual reader of this book would be unique and would
fill about 125 books the size of the Manhattan telephone directory. DNA contains all the
information required to direct the operation of a cell, in combination with another nucleic
acid, RNA (ribonucleic acid). DNA has the ability to reproduce itself, and it also offers the
potential for the main stuff of evolution, genetic change.

The two main sources of genetic variety are meiosis and mutation. Animal cells are
constantly splitting (mitosis) and producing genetically identical copies of themselves, and
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and mother. These genes are
shuffled and then recombined
in sexual reproduction, and
thus the number of genetically
unique offspring possible for any human couple is determined
by the equation 2** x 2%* = 2, or about 70,000,000,000,000."
Each of us truly has won a lottery featuring odds against
success that dwarf those of the financial kind.

Genetic variability is also produced by mutations in
chromosomes—errors DNA makes in copying itself. The
origins of mutations are not completely known, but some
probably arise through the cosmic ray bombardment to which
all living organisms are subjected. Early work on DNA
involved exposing hapless populations of fruit-flies to
radiation, producing monstrous combinations of eye colors,
wing size, and other features. And there is reason to believe
that industrial pollution, loss of ozone in the atmosphere, and
other factors in the modern environment will lead to greater
rates of mutation in all living things.

One illustration of the elements of evolutionary theory
and its power to explain change in the natural world involves
organisms too small to be seen with the naked eye—disease-
causing bacteria. We all know of the importance of antibiotic
medicines in fighting various diseases, such as Staphylococcus
and Streptococcus. Strains of these bacteria can cause pneumonia
or toxic shock, and the development of penicillin to combat
them was considered a “miracle.” During World War II, drug
companies began mass-producing penicillin as part of the war
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FIGURE 3.5 Amino acid sequences. Organisms
(human, Rhesus monkey, rabbit, duck, rattlesnake,
tuna, moth, yeast) differ in the sequence of amino
acids in protein cytochrome ¢, an enzyme used in
energy production. The higher the number
shown, the greater the difference between any
two.

effort, and by the time of the Korean War the use of this drug proved very effective.
Initially, bacterial infections were successfully killed off when patients were given
penicillin. But like all organisms, bacteria also have variations in their genetic composition.
Some of these variations are resistant to antibiotics such as penicillin. In evolutionary
context, the use of antibiotics selects against those microbes that have no resistance to the
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antibiotic, but selects for those variants that have the genetic coding allowing the microbes
to fight off the effects of the antibiotic. Somewhat quixotically, our societal practices
actually help increase the reproductive success of antibiotic-resistant bacteria. This is what
happens, for example, when people indiscriminantely use antibiotics to treat viral
infections—antibiotics aren’t the solution to viruses, but taking antibiotics allows the
survival and reproduction of drug-resistant bacteria in our bodies. When we do get a
bacterial infection, those drug-resistant bacteria are that much more difficult to treat.

Medical research is thus constantly searching for new types of antibiotics—previous
efforts have resulted in the development of tetracycline, erythromycin, and cipro, and many
others—to replace those antibiotics that have become less effective. Other drug-resistant
diseases most of us have heard about include tuberculosis and gonorrhea.

This example demonstrates all of the major elements of evolutionary theory. It explains
biological changes in life-forms over time and space in terms of natural selection, at least in
the simplistic sense of differential survival over time in organisms on the basis of their
genetically determined characteristics. For natural selection to operate there must be
variability, that is, differences between individuals in their physical form and the specific
and unique genetic combinations each individual represents, so that over time there can be
selection of characteristics, such as changes in drug resistance, brain size, instinctive
migration, and so on.

It is important to recognize that evolution is not goal directed: These bacteria could
not intentionally produce drug resistance to solve their problem; evolutionary processes
simply and blindly sorted the genetic potential for different degrees of drug resistance on
the basis of the advantage in reproduction and survival. The biological history of life on
this planet is one of uncountable extinctions of species—which makes it clear that evolution
does not “solve” all problems of adaptation.

But the reader should be aware that intense debates continue about the status of
Darwinism and what is often called “neo-Darwinism.” In general, biologists do not doubt
the essential validity of Darwin’s ideas, but they dispute heatedly the mechanisms involved.
For example, a major book, Evolution as Entropy, by Brooks and Wiley, argues that natural
selection is not the most important factor in directional change. Instead, they suggest that
existing systems—whether these be organisms, populations, or species—present a
configuration that constrains the possible “spaces” or directions in which evolution may
take place. These are highly abstract and fundamentally mathematical arguments that are
beyond the scope of this book.

APPLICATIONS OF EVOLUTIONARY THEORY TO THE PROBLEM OF
HUMAN ORIGINS

Most genetic mutations seem to be “bad,” in the sense that they reduce the chances of the
individual carrying them to reproduce successfully. Other mutations are “good,” in that
they increase reproductive potential, or “fitness.” But what is good or bad in evolution is
measured entirely by reproductive success—and can be good or bad in different environ-
ments. For example, sickle-cell anemia—a genetic condition in which red blood cells are
misshapen—is a common disease in Africa and the Mediterranean Basin. People who are
born with a certain combination of the genes for this condition often die in childhood; but
those with another genetic combination appear to have some protection against malaria.
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Thus the gene for sickle-cell anemia has persisted because its presence in a population—
although it results in the death of some people—helps others to live to reproductive age in
zones of the world where malaria has long been a ferocious killer. “Natural selection,” in
this sense, is obviously no master or beneficent craftsman.

The spread and perpetuation of genetic mutations through biological populations are
accomplished by various mechanisms. The variations in skin color in contemporary
peoples, for example, seem to be the result of migration into different environments and
subsequent adaptation. Dark skin offers a defense against skin cancers and other maladies
that direct sunlight on human skin can produce, and so we see dark skin tones not just in
Africa, but in the Indian subcontinent and far out into the Pacific Ocean island chains. But
in humans the critical nutrient vitamin D is synthesized in the skin through the action of
sunlight, and in relatively dark and cloudy climates a dark-skinned person with be at a
disadvantage in times of scarcity of dietary sources of vitamin D—in winter months, for
example. Early humans from Africa, whom we assume to have been dark-skinned, invaded
environments where heavy pigmentation interfered with the synthesis of vitamin D, and
eventually natural selection produced the blond, fair-skinned, blue-eyed human physical
type typical of northern Europe: We must assume that small variations in skin pigmenta-
tion over thousands (replacement model) or millions (multiregional model) of years
allowed those with lighter pigmentation to have a slightly greater reproductive “fitness” for
living in more temperate environments

In this way, the world’s “races” were formed, with natural selection acting on
mutations in hundreds of genetically determined features. Geographical barriers have
been a factor in channeling and constraining these migratory patterns: The Sahara, the
Himalayas, and other natural barriers have restricted the matings between people in
different areas to the point that modern “races” evolved. Most biological scientists reject
the term “race” as imprecise and misleading. Patterns of evolutionary variability in people
seem best understood in terms of clines, or gradients of variation through time and space
that are not easily and discretely compartmentalized. Skin color, for example, varies greatly
if one examines people on a cline from Sweden to South Africa, and these variations are
only crudely described as “black” and “white.” Also, some of the traits commonly used to
identify “race,” such as skin tone, eyelid shape, nose and lip shape, and so on, also show
immense—and often independent—variation along gradients through time and space:
That is, southern Indians, West Africans, some Pacific Islanders, and others share a
relatively dark skin pigmentation but differ greatly in nose and lip shape, hair texture, and
so on."

Changes in physical form can also result from sexual selection: Once individuals choose
mates nonrandomly with regard to some characteristics, evolutionary change can result.
Gaudy colors and exaggerated features, such as represented by the male peacock, are
probably the result of sexual selection, in which females choose mates partly on the basis
of elaborateness of the display. Nor are these displays necessarily irrelevant to genetic
“fitness,” for they often correlate with superior health and genetic potential of some kinds.
Some scientists believe that sexual selection was responsible for such features as the
“exaggerated” size (by comparison to other primates) of human penises and female breasts.*

Modern population genetics is a complex mathematical discipline and is largely
beyond the scope of this book. And many complex debates continue about the application
of evolutionary theory to human evolution.?' But for the study of cultural origins and the
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other physical changes we will consider here, including plant and animal domestication
(chapter 6), the important points to remember are: (1) Genetic variability is constantly
arising through various mechanisms; and (2) changing environments, sexual selection, and
other factors “select” or act on this variability and differing reproductive success through
time and space to produce evolutionary change.

Although modern cultures have erected some barriers to “natural selection” (few
people in industrialized countries now die of appendicitis, for example), through our long
evolutionary history we have been no less a product of evolutionary forces than any other
life-form. Most modern human physical characteristics are the result of complex genetic
interactions that involve a subtle, long-term balancing of the costs and benefits of genetic
changes. Consider, for example, the average height of human beings. As professional
basketball teams and the pygmies of central Africa demonstrate, humans can live perfectly
normal lives as individuals 7 feet or 3 feet tall. So why, on the average, are people around
the world between 5 and 6 feet tall? And why do they vary sharply in average height by sex
and geographical location? Why are we not all about 4 feet tall or 7 feet tall? As it is with
almost all human characteristics, the “environment”—nutrition, for example—is a factor
in human height. The high-calorie diets of North America, for example, have produced
generations of Asian Americans who are significantly taller, on average, than their parents.
But height is also partially genetically controlled. And we must assume that we average
between 5 and 6 feet and not between 7 and 8 feet or 3 and 4 feet because our average size
made sense in complex evolutionary equations. With selective breeding and adequate
nutrition, a group of people could probably have been bred to an average height of 7 feet
or more, but the costs of maintaining that body mass obviously did not make evolutionary
“sense.” The pygmies of the African rain forests appear to have evolved in response to the
very low food resources available in a tropical rain forest, where most of the energy is locked
in forms of cellulose of no use to humans.

Consider another aspect of the human diet. There is overwhelming evidence that
contemporary death rates from cancer and other diseases are directly related to the fact that
most of us savage our evolutionary heritage with diets that simply do not meet the needs
of the omnivorous hunter-gatherers that natural selection fashioned us to be. Every one of
us is the direct descendant of tens of thousands of generations of people who were naturally
selected to thrive on the omnivorous diets available to hunter-foragers as they radiated
from Africa across the world. In many areas these diets would have been high in fiber and
fruit, low on fat and salt—diets that involved eating many different species of animals and
plants. Although our ancestors’ diets varied greatly in different times and places, in most
cases they would have been very different from the diets of most of us.?

Since our brief 9,000 years as farmers have had little effect on our basic physiology and
metabolism, logic might tell us that we should eat as wide-ranging a diet as our hunting-
foraging ancestors did. But, alas, evolutionary equations are complex. One might, for
example, vastly increase one’s vitamin C consumption on the grounds that ancient hunter-
foragers had high concentrations of this vitamin in their diets, but the factors that improve
an individual’s chances of becoming a successful mother or father many times before age
40—an all-important accomplishment in evolutionary terms—may not be the same as
those that produce fit and happy 70 and 80 year olds. Until about 10,000 years ago—or
just yesterday in evolutionary terms—few people lived past 50. In terms of an individual’s
success in passing on his or her genes, what probably mattered most was to have children
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and successfully raise them on a diet of some meat, a lot of plant foods, and an exercise
regime that modern medical science would consider dangerous.

In general, human physiology appears to have been selected over millions of years to
operate on a diet of almost anything, particularly if there is some variety and moderation.
Even Irish coffee, that perfect end to a field archaeologist’s day, containing four basic food
groups—fat, sugar, alcohol, and caffeine—can be tolerated as long as one scavenges widely
among the other food groups the rest of the day. Yet Eskimos are reported to eat, during
the long winter months, a diet consisting mainly of meat, augmented only with a few scraps
of vegetation they find in the stomachs of seals and other animals they kill. And poor Hindu
peasants have produced a population explosion on a meatless diet consisting mainly of
vegetables, rice, oils, and sugar.

Whatever the diet of our ancestors, we must assume that we are walking, talking genetic
packages that reflect what “worked” for hunters and gatherers, plus an unknown amount
of “random” genetic change. So although every characteristic of every person cannot be
accounted for in terms of its competitive value in passing on one’s genes, a lot of what we
are must be explained in exactly these terms. Thus, for example, our brain size averages
about 1,450 cm® because that size is a good balance between the advantages of greater
intelligence and general cerebration and the high costs of large brains in terms of blood
supply and the reduced mobility of the broadened female pelvis, which is needed for
successful live birth of the cerebral monstrosities that we are.

There are very real problems with the “adaptationist” views of human evolution—the
idea that most or all of what we are is the product of selected accumulated successful
mutations. A lot of what we are, in fact, may be the result of random genetic variation, not
the direct product of selection for a particular quality or trait. And it is almost impossible
to find some trait or behavior that cannot be explained as the solution to some kind of
imagined evolutionary problem or opportunity.? It is also often difficult to identify exactly
what the focus of selection was for complex physiological or anatomical evolution.
Hamilton, for example, suggests that many of the sex differences between men and women
and between humans and other apes are the result of long-term selection for high levels of
sex hormones—not to exaggerate our sexuality but to give us the stamina we needed as
foragers who walked long and often to find food.**

With this simple introduction to evolution, it is easy to see why the Argument from
Design—the theory that the universe had to have been created by a Divine Being because
everything worked together in such harmony—was almost universally rejected by scientists
from the late nineteenth century on, and why few professional research biologists and
geneticists doubt that humans have evolved from single-cell animals and are genetically
related to all other life-forms on this planet. Science has shown that (1) the chemistry of
human genetics operates identically to that of other life-forms and (2) the differences
between humans and other animals in the “spelling” of their DNA sequence is slight—
depending on which aspects of DNA sequences are examined, there is only about a 1
percent difference between a person and a chimp, for example, and only 2 percent between
a person and a mouse. In fact, the human DNA sequence contains bits of the same genetic
code that produces or once produced mice, plants, ants, dinosaurs, and so forth—a
situation that is exactly what one would expect, based on evolutionary theory.

Biological evolution can shape a world of great complexity and, in a sense, beauty. And
although it is tempting to see “natural selection” as an active, quasi-intelligent force,
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shaping plants and animals for certain purposes and to meet certain requirements, this
is a fundamentally flawed perspective. Natural selection does not “know” what will be
required at some later date. Natural selection in this sense is simply differential rates of
reproduction and survival.

If this is so, what is the key to long-term evolutionary success in a lineage? One
important element seems to be the maintenance of genetic variability. A classic example of
this is the problem caused by the introduction of rabbits into Australia. Without a natural
predator, the rabbits multiplied to the point of becoming a major crop pest. Efforts to
control them by introducing a rabbit disease killed millions of them, but because of genetic
variability a few individuals were naturally immune. They survived and quickly
reestablished a population that was more resistant to this disease.

As the AIDS epidemic demonstrates, Life with a capital L is a constant struggle between
life-forms for survival. The AIDS virus’s “strategy” involves rapidly changing forms and a
late onset—afflicting many people long after they have already spread the virus to others.
But some people will be naturally resistant to the virus, and even if the epidemic sweeps the
world, these resistant individuals would be able to reestablish human populations. There
is no reason to suspect that the AIDS virus will be the last one to sweep the world; in fact,
it seems simply another of a long line of human afflictions, and there are likely much worse
ones to come.

A discussion, such as this, of evolutionary theory as applied to us and our ancestors
seems to lead inevitably to a consideration of eugenics—attempts to produce individuals
with selected genetic characteristics, either through selective mating, abortion, or—now—
direct manipulation of a person’s genes.

People are understandably ambivalent about the idea of genetically selected traits.
Based on what we know about genetically determined aspects of anatomy and physiology,
for example, it seems manifestly evident that not even a lifetime of practice can make one
another Mozart, that no amount of education will enable many of us to extend the insights
of a Newton. Even something as seemingly effortless as the high-floating left-handed lay-
up of the professional basketball player can never be acquired by most of us, even were we
to spend a lifetime in practice.

But eugenics, of a sort, is already here. Every year human fetuses are aborted because
genetic testing has shown that they would be born afflicted with Down’s syndrome, cystic
fibrosis, Huntington’s disease, or some other malady. In China and India, untold numbers
of fetuses are aborted because they are female. And there is every indication that these forms
of “eugenics” will expand greatly. From a fetus’s genetic structure, scientists can now, or
soon will be able to, propose many other conditions an individual might have in later life,
such as Alzheimer’s disease, manic depression, breast cancer, some forms of bowel cancer,
and obesity. Also, the recent mapping of the entire human genome probably will make it
possible to predict occurrences of alcoholism, homosexuality, and many other conditions
previously thought to be mainly consequences of choices people made.

Simply put, is such knowledge about genetics good or bad? Every reader of this book
can expect to hear increasing debates on this point for the rest of his or her life, for the
answer is complex and ultimately a matter of values. One might argue, for example, that
our best “strategy” in long-term evolutionary equations is to maintain as much genetic
diversity as possible—the antithesis of “eugenics” programs, in effect. For no one can
predict what new genetic horrors will arise in AIDS-like viruses or some other disease, and



THE ORIGINS OF CULTURE

97

it may well be that only a few individuals have natural genetic immunity to them. And it
may be that some yet-to-be mutated natural resistance to skin cancer, to exposure to
asbestos and organic pollutants, or to some newly mutated disease will be the key to our
long-term survival as a species.

Evolution is in no sense “over” for us just because we currently are doing rather well.

THE ECOLOGICAL CONTEXT OF CULTURAL ORIGINS

In the bleak mid-winter

Frosty wind made moan,

Earth stood hard as iron,

Water like a stone;

Snow had fallen, snow on snow,
Snow on snow,

In the bleak mid-winter

Long ago.

Christina Rossetti (1830—1894)%

One of the central facts of human physical and cultural evolution is that many of the crucial
developments of our species occurred in Africa between about 8 million and 10,000 years
ago, a period in which world climates fluctuated greatly but were, on average, cooler than
today. About 4.2 million years ago, some of our first bipedal (i.e., walking upright)
ancestors appeared in Africa. By about 2.5 million years ago massive glaciers had spread
over northern lands, such as Europe, and about 1.8 million years ago, when early forms of
Homo were radiating from Africa, climates began fluctuating, with long periods of intense
cold followed by periods that were nearly as warm as climates of today. This period of
climatic fluctuation during the past 1.8 million years is known as the Pleistocene epoch, or
the Quaternary period. The correspondence between this period of climatic change and our
own development has led scholars for many years to suspect that somehow Pleistocene
climatic changes directly shaped human evolution, perhaps by creating difficult and demand-
ing environments that “selected” larger and more intelligent hominins. But the relationship
between climatic changes and human changes seems to have been a very complex one.

For the modern individual, sheltered from climate by cities and central heating, the
effects of winter are reduced to minor inconveniences, but for our Pleistocene ancestors,
the brutal winters of hundreds of thousands of years ago made southern France, Italy,
China, and other currently hospitable regions a challenge to hominin resourcefulness and
tenacity. Advancing and retreating glaciers and the weather systems that drove them
operated in slow but powerful pulses, alternately drawing hominin populations into some
areas and evicting them from others, all the while mixing genes, eliciting adaptations, and
shaping our cultural and physical evolution. In Africa, too, the great climatic changes of
the Pleistocene occasionally changed large areas of formerly habitable land into vast deserts,
and then later changed them back to forests and grassland.

Average worldwide temperatures have fluctuated more rapidly in the last 14 million
years than ever before, and a world as warm as our own has been a rarity during the last
2.5 million years. There have been, however, occasional interglacials—periods often of
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50,000 years or more when temperatures rose almost to present-day levels. Even during the
main glacial periods, there were interstadials, short warming phases when the temperature
rose but did not reach today’s levels. Archaeologists use the term Holocene to refer to the
last 10,000 years, which likely represents the latest interglacial period.

During the glacial periods themselves, ice sheets spread from the poles and from higher
elevations to cover much of the higher latitudes. So much of the seas were locked in ice
during the coldest periods that the sea level dropped by as much as 150 m, making dry land
of coastal areas that today are many meters below the sea. Land bridges that facilitated the
spread of peoples throughout the world formed between North America and Asia, Europe
and Britain, and Southeast Asia and what are now offshore islands. Unfortunately,
Pleistocene ice sheets have ground many critical archaeological sites to powder, and the
rising seas of the post-glacial periods have covered thousands of others.

The great climatic shifts of the Pleistocene seem to have been caused by a combination
of factors, including fluctuations in solar radiation, eccentricities in the earth’s orbit,
mountain-building activity, and changes in the earth’s atmosphere.? But in the next several
decades the world may see the invalidation of the cliché, “everyone talks about the weather,
but nobody does anything about it.” We seem to have been doing something to it since the
Industrial Revolution. Various scientists have suggested that we are already seeing the
results of the Greenhouse Effect—a dramatic warming of average world climates as a result
of industrial pollution. Some meteorologists predict that by the mid-twenty-first century,
and thus within the life span of some readers of this book, such coastal cities as New York
will be partially flooded by rising sea levels.

Between about seven and two million years ago, early hominins lived in the tropics of
Africa. We were all Africans, and we were all Africans much later—late, in any event, in our
evolutionary story.”” Even with evidence for hominin invasion of Europe and Asia before
a million years ago (chapter 4), we must still look to the grasslands and forests of Africa for
the environments of our origins.

The history of the hominins appears to represent adaptations to a wide variety of
habitats and environments, including savanna, bushland, open woodland, and riverine
forest, as well as a mosaic of these contexts.? Savannas are relatively flat, arid expanses with
scattered trees and occasional water holes, and their mixed grasses, shrubs, and other plants
usually support large herds of grazing animals such as zebras, buffaloes, and gazelles.
Woodlands and forests represent somewhat more closed, but wetter environments
compared to savannas.

The Evidence of Cultural Origins

We have four basic categories of evidence for analyzing human origins: (1) paleontology,
the study of ancient forms of animal life, including the ancestors of humankind; (2)
archaeology, the analysis of the archaeological record—the stones and bones and other
evidence of past cultures used by our ancestors; (3) primatology, the study of our
contemporary nonhuman relatives, the other primates, whose behavior patterns may give
us clues to the behavior of our own ancestors and whose genetic composition can be
compared through molecular biology with our own to address questions of our common
descent; and (4) ethnology, particularly the study of contemporary or recent hunting-and-
gathering peoples, whom we assume to be living in environments and patterns similar to
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those of our Paleolithic ancestors (although any contemporary human societies must be
regarded as fundamentally different from those of our earliest ancestors).

Anthropologists use these four kinds of evidence to produce “models of cultural
origins”—sets of related hypotheses about the factors that combined to change our
ancestors from unremarkable primates to human beings.

PALEONTOLOGICAL EVIDENCE OF HUMAN ORIGINS

A brain weight of nine hundred grams is
adequate as an optimum for human behavior.
Anything more is employed in the commission
of misdeeds.

Earnest Hooten

One of the most difficult things for the people of the nineteenth century to accept was
the idea that as a species we are the progeny of nonhuman primates. It is perhaps fortunate
that they did not know then that an even earlier ancestor seems to have been a small,
pink-nosed, libidinous, insect-eating animal whose modern form, the shrew, is on a pound-
for-pound basis among the most ferociously effective predators known.

Taken as an overall sequence, is there any trend in the evolution of animal life on this
planet that would help us understand the appearance of culture and our own physical type?
One possible answer is suggested by the comparison of the ratio of brain size to body size
in successive animal forms during the many millions of years before the first culture-
bearing animals appeared. The anatomist Harry Jerison has devised an encephalization
index by dividing the total brain volume of each animal by the two-thirds power of its body
size. This simple index thus represents a scaled ratio of brain volume to overall size.
Jerison’s results give us an answer of sorts to our questions. The increase in average human
brain size—from approximately 500 to approximately 1,450 cm® in only a few million years
—has been extraordinarily rapid, but, overall, we seem to be a continuation of a process
that began at least 600 million years ago, a process involving, in some animal forms, long-
term natural selection for increased brain-to-body ratios and, presumably, mental capacity.

But we represent something more than just another species in this long-term
evolutionary process, for we are truly monstrosities in terms of brain size. Jerison lists the
“encephalization quotients” (which take account of the relationship and brain size across
invertebrates) for a variety of primate individuals, including ourselves (Table 3.1), and it is
clear that we are a radical departure from our nearest primate relatives.

Why should there be this long-term evolution of larger brain-body ratios? We assume
that it must be because of the reproductive advantages conferred by this development. But

Table 3.1 Encephalization Quotients, or Brain-to-Body Ratios

Gorilla (male) 1.53 (172.4 kg body weight, 570 g brain weight)
Gorilla (female) 1.76 (90.7 kg body weight, 426 g brain weight)
Chimp (male) 2.48 (56.7 kg body weight, 440 g brain weight)
Chimp (female) 2.17 (44.0 kg body weight, 325 g brain weight)
Human (male) 7.79 (55.5 kg body weight, 1,361 g brain weight)

Human (female) 7.39 (51.5 kg body weight, 1,228 g brain weight)
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with regard to human brain size, Jerison stresses that the important point to remember is
that very advanced behavior can be governed by very small amounts of brain tissue. The
behavioral adaptations of the lower vertebrates are as remarkable as those of mammals in
many ways. Encephalization in mammals, in primates, and in the human species is not easy
to explain as a correlate of the refinement of behavior. Information-processing of a kind
that could be done only by very large amounts of neural tissue must have been evolving in
the mammals. But the exact nature of that processing is difficult to demonstrate. Moreover,
“rewiring” of brain tissue through evolutionary processes may result in behavioral changes
without an increase in total size of brain.

In many fictional treatments of the future, people are portrayed with enormous heads
and correspondingly impoverished physiques. Is this likely, given Jerison’s data? Among
the grimmer medical implements that was found in many delivery rooms in the last century
was a device for crushing the head of the fetus if it was too large to deliver without killing
the mother—a situation that, in the absence of medical intervention, may occur as frequently
as a few times out of every 100 live births, according to some ethnographic accounts. Even
experienced obstetricians® dreaded performing this procedure—now no longer necessary
if the surgical skills to perform a Cesarean section are available. Mismatched fetal head size
and maternal pelvic dimensions are expressions of the trend Jerison has identified, but human
brain size, in fact, seems to have stabilized at about 1,450 cm® over the last 100,000 years.
Yet 100,000 years is insignificant in the span of animal life on our planet, and encephaliza-
tion ratios may well continue to increase—or decrease—during the next millions of years.
The cliché “time will tell” still has some cogency in evolutionary studies. We too, no doubt,
are in a sense “missing links” in the ancient evolutionary experiment that is the history of
animal life on this planet.

One question we must address is: Why are people so much smarter than they apparently
need to be just to survive and reproduce? As discussed in the next section, we have
conclusive evidence that our ancestors, who had brains two-thirds of our size, successfully
made stone tools and other implements, competed with a formidable array of other
animals, and managed to colonize an area from Java to Spain. In the world of a half million
years ago, or even 100,000 years ago, one needed a brain only a few hundred cm?® bigger
than that of a chimp to do very well indeed. Why then did we evolve the capacities for
quantum mechanics, Arabic verb forms, Puccini arias, and the poetry of Ezra Pound?

Once again it must be stressed that when we ask such questions we must look almost
exclusively at our lives as hunter-gatherers, that is, before 10,000 years ago. The agriculture
and urbanization that appeared in the past 10,000 years is far too short a span to have pro-
duced significant differences in our genetically based mentalities, compared to our Pleistocene
forebears.

Early Primates and the Australopiths
I don’t know, but we call him “Bob”
Sam Ervin, former U.S. Senator (when asked what the

name of his horse was)*

To return to the paleontological evidence, bits and pieces of various animals have been
placed into our family tree as far back as 20 million years ago (Figure 3.6), but there are
huge gaps and many questions as to what particular primates are on our ancestral line.
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Classifying extinct animals is even more contentious than
classifying living ones, but in the traditional classification,
we are members of the primate order and the anthropoid
suborder, which includes humans, apes, and monkeys; the
other primate suborder is the prosimians, which includes
lemurs, tarsiers, and other similar animals. We are in the
superfamily Hominoidea and the family Hominidae. The
Hominidae are separated into three subfamilies, the Ponginae
(including the orangutan), the Gorillinae (the gorilla), and the
Homininae (common chimpanzees, bonobos, and humans
and their ancestors).*' The Homininae separated from the
Ponginae and Gorillinae at some point in the distant past of
the Miocene era (c. 25 to 10 million years ago), when primates
included at least 16 genera of hominoids, some of which were

forest-dwelling, quadrupedal animals who may have been on ~ FIGURE 3.6  This species of Southeast Asia tree
our genetic line. Within the Homininae, there are two tribes, ~ shrew resembles closely the small insectivorous
the Panini (common chimpanzees and bonobos) and the  ratlike animals believed to be ancestral to all

Hominini (humans and their ancestors, including the
australopiths). These two tribes separated from a common
ancestor probably around 8 million years ago.

This determination of when the human line split from that of other primates results
from a combination of the fossil evidence with evidence from molecular biology.** These
age estimates and sequences are based on estimates of rates of change in nuclear genetic
materials and are known to vary widely in the animal kingdom (rates of change are
much faster in rodents than in humans, for example). But several analytical techniques
have produced similar estimates for the human/chimpanzee split. A crucial period in the
evolution of culture appears to be between five million years ago, when the first
australopiths appeared, and a million years ago, by which time all the world’s hominins
belonged to a single genus, Homo.

Paleoanthropologists recognize various genera and species of early hominins in the
period between about 4.2 and 1 million years ago. These include a sometimes bewildering
array of australopiths and early Homo. The relationship between these species—and which
ones are on the line to modern humans—is not always clear-cut. The australopiths include
Ardipithecus ramidus, Australopithecus anamensis, Australopithecus bahrelghazali,
Australopithecus afarensis, Australopithecus africanus, Australopithecus garhi, Paranthropus
aethiopicus, Paranthropus robustus, and Paranthropus boisei. Early Homo species during this
range of time include Homo rudolfensis, Homo habilis, Homo ergaster, and Homo erectus.>
These species seem to have differed in various anatomical details and the periods in which
they existed, and they are probably most correctly displayed as a “bushy tree” in which
lineage and descent is not yet precisely known (Figure 3.7).

The factors that identify Australopiths as probable members of the same tribe are: (1)
They all were bipedal, walking upright on two legs all or most of the time—although they
were perhaps not quite as well-suited anatomically for this means of locomotion as
ourselves; (2) they all appear to have brains only slightly larger, if at all, than modern gorillas
and chimps; (3) they all lived in Africa; and (4) they all had teeth that looked somewhat
like ours and differed from those of gorillas and chimps in various details, such as flattened

primates, including ourselves.
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existence of several contemporary hominin species and indicates the difficulty of
assigning a particular species to the direct line leading to modern humans.

may be at least 4.2 million
years old. The tracks of two
Australopithecus afarensis at
Laetoli indicate that they may
not have had quite the same
smooth gait as modern humans do, as they seem to have a somewhat rolling walk in which
the hips swiveled side to side more than they do when we walk. But they clearly show two
bipedal creatures, both between about 1.4 and 1.5 m tall, who apparently walked across this
surface at different times.

There is a sort of destiny in bipedalism: The hands are free to manipulate tools, the
field of vision gives a slice of time and distance that rewards planning, and the arrangement
of the limbs and cranium seems to require only additional brain tissue to “convert” a
primate into something human.

But upright posture in the absence of tools—and there is no evidence for stone tool
use until about a million years after the Laetoli footprints—means something else. It means
that an animal with roughly our body shape (but about two-thirds our size) and with our
approximate powers of vision, smell, locomotion, and so on, could compete in a world
teeming with awesome predat