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Preface to the College Edition

Since we first published this book in 1991 we have revised
it five times. Twenty years on we decided that the time
had come for not just another revision but for the most
thorough updating and reorganization of coverage that we
have undertaken. Chapters have been reshaped, stream-
lined or expanded; a new extended case study has been
included in Chapter 13; eleven new box features have been
added and others rewritten or expanded; and we now
conclude the book with a new final chapter showing how
practicing archaeologists build their careers.

As will be immediately apparent, the visual program
for the book has also been transformed by the inclusion
of color photographs and diagrams throughout for the
first time, creating a much more user-friendly volume
and an unrivaled sense of the vivid, colorful world of
archaeology globally.

This new edition of Archaeology: Theories, Methods,
and Practice is the most comprehensive introduction to
archaeological method and theory available. It is used
by instructors and students for introductory courses on
methods and theory, but also for classes on archaeologi-
cal field methods, archaeological science, and a number
of other courses.

The book presents an up-to-date and accurate over-
view of the world of archaeology in the 21st century. We
are acutely aware of the complex relationships between
theory and method, and of both of these upon the current
practice of archaeology — in excavations, in museums,
in heritage work, in the literature, and in the media.
Throughout, the box features illustrate specific examples
of excavation projects, and explain particular techniques
or theoretical approaches. The references and bibliogra-
phy ensure that the work can be used as a gateway to the
full range of current scholarship.

We have tried not to duck any of the controversial
issues of contemporary archaeology — whether in the field
of theory or of politics. And we have tried to include origi-
nal ideas of our own. We would claim for instance that
our chapter on The Bioarchaeology of People (Chapter
11) offers an overview not readily found elsewhere, and
that the chapters (10 and 12) on Cognitive Archaeology
and on Explanation in Archaeology offer syntheses that

present a number of original perspectives. The discipline
of archaeology is perpetually in a state of change, and we
have tried to catch and to represent where it is at now.

Resources

With this edition students will have access to a free online
study guide at www.thamesandhudsonusa.com/web/
archaeology. Its quizzes, chapter summaries, flash cards,
and web projects will enable students to test their compre-
hension of the book and to explore new areas of research.
For instructors there is an online instructor’s manual,
a test bank and images and diagrams (as JPEGs and as
PowerPoint presentations) for use in class.

Archaeology in the 21st Century

We set out to convey a sense of the excitement of a rapidly
moving discipline that is seeking answers to some of
the fundamental questions about the history of human-
kind. The archaeological record is the only way we have
of answering such questions about our origins — both in
terms of the evolution of our species and of the develop-
ments in culture and society which led to the emergence
of the first civilizations and to the more recent societies
founded upon them. The research is thus an enquiry into
ourselves and our beginnings, into how we have become
what we are now, and how our world view has come about.
That is why it is a discipline of central relevance to the
present time: only in this way can we seek to achieve a
long-term perspective upon the human condition. And it is
worth emphasizing that archaeology is about the study of
humans, not just artifacts and buildings for their own sake.

The dynamic pace of change in archaeology is reflected
in the continuing evolution of this book, particularly
in this sixth edition. Each chapter and every aspect is
reviewed and updated, with new methods, changing theo-
ries, and fresh discoveries incorporated. This dynamism
is driven in part by the range of research constantly under
way in every part of the world, which in turn means that
the data accessible to the archaeologist are increasing all
the time.
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But new interpretations are not simply the product
of new excavations turning up new information. They
depend also upon the development of new techniques of
enquiry: the field of archaeological science is a rapidly
expanding one. We believe also that progress and deeper
understanding come from the continuing developments
in archaeological theory, and from the changing nature of
the questions we pose when we approach these increasing
amounts of data. The questions we ask, moreover, arise
not only from academic research but from the chang-
ing needs and perspectives of contemporary society,
and from the different ways in which it comes to view
its own past.

The archaeology of the 21st century is now well under-
way. This point can be illustrated in a rather shocking way
Dby the fortunes of war and civil unrest. All conflicts carry
with them the risk of damage to the archaeological herit-
age. Yet neither Great Britain nor the United States has yet
ratified the 1954 Hague Convention and its two Protocols
on the Protection of Cultural Property in the Event of
Armed Conflict. In Chapter 15 we describe the destruc-
tion of the 16th-century bridge at Mostar after shelling
by Croatian guns. Our second example of the politics of
destruction is that of the mosque at Ayodhya in northern
India, this time by Hindu fundamentalists (Chapter 14).

It is sad to note that the religious intolerance underly-
ing the events at Ayodhya was matched or even surpassed
by the deliberate destruction by the Taliban of the great
Buddhas at Bamiyan in Afghanistan (Chapter 14). Again
we see a key part of the heritage of one sect or ethnic group
deliberately destroyed by another. More recently, during
the “Arab spring” in Egypt of 2011, civil unrest allowed
thieves to loot items from the famous Cairo Museum
and Egyptian archaeological sites. All these tensions
and losses underline the need for archaeologists, herit-
age managers, and museum curators to be vigilant and
to proclaim at every opportunity the value of the ancient
heritage for all humanity.

How the Book is Organized

In archaeology as in any scientific discipline, progress
is achieved through asking the right questions. This
book is founded upon that principle, and nearly every
chapter is directed at how we can seek to answer the
central questions of archaeology. Part I, “The Framework
of Archaeology,” begins with a chapter on the history of
archaeology, an overview of how the discipline has grown
and developed. In a sense it answers the question “How
did we get to be where we are?” Past discoveries and ideas
shape how we think about archaeology today.

Then we come to the first major question, “What?”
This addresses the subject matter of archaeology, namely

the things that are left, and how the archaeological
record is formed and how we can begin to recover it. The
“Where?” question of Chapter 3 is answered in terms of
archaeological prospection, survey, and excavation. The
“When?” question that follows is perhaps the most impor-
tant so far, since archaeology is about the past, and about
seeing things in the perspective of time, so that the proce-
dures of absolute dating are central to the archaeological
enterprise.

Following this outline of the framework of what archae-
ology is about, we then move on to its subject matter.
Some commentators and reviewers have expressed sur-
prise that we begin Part II with the question “How were
societies organized?” For it sometimes seems easier to
speak, for instance, about early subsistence or trade than
about social organization. But in reality the scale and
nature of the society determines not only those issues,
but more particularly governs how we as archaeologists
can attempt to investigate them. In general, the rather
scanty campsites of hunter-gatherers require a different
approach from the formidable and deeply stratified cities
of the first civilizations. There are exceptions, of course,
and the case study on the Calusa of Florida (in Chapter 13)
discusses the approach to one of these, a sedentary and
centralized, politically powerful society that was based
almost entirely upon hunting, fishing, and gathering.

We go on to ask in successive chapters how to investi-
gate the environment of these early communities, their
diet, their technology, and their trade. And when we come
to ask in Chapter 10 “What did they think?” we are enter-
ing the field of cognitive archaeology, confronting new
theoretical approaches such as agency, materiality, and
engagement theory, which surface again when we ask
“Why did things change?”, encompassing the controver-
sial areas of archaeological explanation.

The structure, then, is in terms of questions, of what
we want to know. Among the most fascinating questions
are “Who were they? What were they like?” (Chapter 11).
Increasingly it is realized that the “Who?” question is a
theoretically difficult one, involving matters of ethnicity
and what ethnicity really means: here we refer to new
work in the fields of archaeogenetics and archaeo-linguis-
tics. The “What were they like?” question can be answered
in a number of new ways, including again the increasing
use of archaeogenetics and DNA studies.

Part ITI of the book, “The World of Archaeology,” shows
in Chapter 13 how the questions of Parts I and IT have been
addressed in five exemplary field projects from around
the world, from societies ranging from hunter-gatherers
to complex civilizations and cities. The remaining three
chapters (see below) look more widely at the question of
who owns the past and management of the heritage, as
well as careers in archaeology.



We understand more clearly now that there are many
archaeologies, depending upon the interests and the
perspectives of the communities in different parts of the
world that undertake the work, or of those who commis-
sion and pay for it, or of the wider public who are, in effect,
the “consumers” of what the archaeologist produces. We
are also coming to realize more clearly how the world of
archaeology is governed by prevailing political beliefs.
That is why “archaeological ethics” figures with ever-
increasing prominence throughout the book.

New to This Edition

In most nations of the world, the human past is now seen
as the foundation upon which the present itselfis built. The
heritage is viewed as an important resource in spiritual as
well as in economic terms. For that reason, in this edition,
what was formerly the final chapter entitled: “Whose Past?
Archaeology and the Public” has been divided into two
chapters, Chapter 14 with the same title, and Chapter 15,
“The Future of the Past — How to Manage the Heritage?”
And a new final chapter has been added: “The New Search-
ers — Building a Career in Archaeology.” We have chosen
five professional archaeologists, in mid-career, from dif-
ferent countries with different histories, and working in
different branches of the archaeological field — in research,
in heritage management, in the museum. The aim is to
glimpse the reality of archaeological practice today, or
rather the different realities that the practicing archae-
ologist will encounter in actually doing archaeology — good
archaeology —in different parts of the world.

We have extensively reworked and rewritten Chap-
ter 3 to reflect the immense improvements and new
techniques in remote sensing — studying archaeologi-
cal features beneath the soil without digging — and ex-
cavation. We have added new box features on LIDAR
(“Lasers in the Jungle”) and two key excavation proj-
ects, one a historic settlement site (“Jamestown Re-
discovery”), the other a major burial (“Excavating the
Amesbury Archer”), to exemplify modern excavation
methods. Techniques of dating, discussed in Chapter
4, are constantly being refined and here, among other
changes, we include box features on “Bayesian Analysis”
— how precision radiocarbon dating is transforming our
understanding of past societies — and “Dating the Ear-
liest West Europeans” — the remarkable excavations at
Atapuerca in Spain that are giving us new insights into
human evolution.

Social archaeology, introduced in Chapter 5, con-
tinues to provoke lively debate, none more so than the
meaning and interpretation of Stonehenge and its sur-
roundings (there is a much expanded box on “Interpret-
ing the Landscape of Early Wessex”) and the nature of
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Maya societies (a radically revised and enlarged box on
“Investigating Maya Territories”). The subsequent chap-
ter on the environment includes the extraordinary new
research looking beneath the North Sea that is revealing
a whole ancient drowned landscape — what we now call
Doggerland. Later chapters touch on subjects as new
and diverse as how amber from the Baltic Sea reached
the royal tomb at Qatna, Syria; our burgeoning knowl-
edge of early musical behavior; and the use of skeletal,
DNA, and isotope analysis to show the close biological
relationship of a Neolithic family. All these topics indi-
cate the rich and ever-expanding variety of archaeologi-
cal endeavor today.

For Chapter 13 — where we show how different field proj-
ects around the world seek to answer the key questions
raised in this book — we have added a new and significant
case study describing research at Upper Mangrove Creek,
Australia, which reveals how hunter-gatherer societies
there adapted and responded to environmental changes
over time.

Finally we should draw attention, in Chapter 15, to
our discussion of Britain’s unique Portable Antiquities
Scheme, which shows to the world how an enlightened
policy of engagement between professional archaeolo-
gists and amateur metal detectorists can yield spectacu-
lar results — not just remarkable treasures such as the
Anglo-Saxon hoard found in Staffordshire, but greatly
enhanced knowledge of whole archaeological landscapes.
It is by engaging with and harnessing the enthusiasm of
the wider public that archaeology will grow and prosper
in the future.

Once more, numerous specialists and course tutors have
assisted with the preparation of this edition, providing
detailed comments, information, or illustrations. We
thank them by name in the Acknowledgments at the
back of the book, together with those many scholars who
helped with earlier editions.

Colin Renfrew
Paul Bahn




Introduction: The Nature and Aims of Archaeology

Introduction

The Nature and Aims of Archaeology

Archaeology is partly the discovery of the treasures of the
past, partly the meticulous work of the scientific analyst,
partly the exercise of the creative imagination. It is toiling
in the sun on an excavation in the deserts of Central Asia,
it is working with living Inuit in the snows of Alaska. It is
diving down to Spanish wrecks off the coast of Florida, and
it is investigating the sewers of Roman York. But it is also
the painstaking task of interpretation so that we come to
understand what these things mean for the human story.
And it is the conservation of the world’s cultural heritage —
against looting and against careless destruction.

Archaeology, then, is both a physical activity out in the
field, and an intellectual pursuit in the study or labora-
tory. That is part of its great attraction. The rich mixture
of danger and detective work has also made it the perfect
vehicle for fiction writers and film-makers, from Agatha
Christie with Murder in Mesopotamia to Steven Spielberg
with Indiana Jones. However far from reality such portray-
als may be, they capture the essential truth that archaeology
is an exciting quest — the quest for knowledge about our-
selves and our past.

But how does archaeology relate to disciplines such as
anthropology and history that are also concerned with the
human story? Is archaeology itself a science? And what are
the responsibilities of the archaeologist in today's world,
where the past is manipulated for political ends and “ethnic
cleansing” is accompanied by the deliberate destruction of
the cultural heritage?

Archaeology as Anthropology

Anthropology at its broadest is the study of humanity — our
physical characteristics as animals, and our unique non-
biological characteristics that we call culture. Culture in
this sense includes what the anthropologist Edward Tylor
usefully summarized in 1871 as “knowledge, belief, art,
morals, law, custom and any other capabilities and habits
acquired by man as a member of society.” Anthropologists
also use the term culture in a more restricted sense when
they refer to the culture of a particular society, meaning the
non-biological characteristics unique to that society which
distinguish it from other societies. (An “archaeological

culture” has a specific and somewhat different meaning,
as explained in Chapter 3.) Anthropology is thus a broad
discipline — so broad that it is generally broken down into
three smaller disciplines: biological anthropology, cultural
anthropology, and archaeology.

Biological anthropology, or physical anthropology as it
used to be called, concerns the study of human biological or
physical characteristics and how they evolved.

Cultural anthropology — or social anthropology — analyzes
human culture and society. Two of its branches are ethnog-
raphy (the study at first hand of individual living cultures)
and ethnology (which sets out to compare cultures using
ethnographic evidence to derive general principles about
human society).

Archaeology is the “past tense of cultural anthropol-
ogy.” Whereas cultural anthropologists will often base
their conclusions on the experience of actually living
within contemporary communities, archaeologists study
pasthumans and societies primarily through their material
remains — the buildings, tools, and other artifacts that con-
stitute what is known as the material culture left over from
former societies.

Nevertheless, one of the most challenging tasks for the
archaeologist today is to know how to interpret material
culture in human terms. How were those pots used? Why
are some dwellings round and others square? Here the
methods of archaeology and ethnography overlap. Archae-
ologists in recent decades have developed ethnoarchaeology,
where like ethnographers they live among contemporary
communities, but with the specific purpose of understand-
ing how such societies use material culture — how they
make their tools and weapons, why they build their settle-
ments where they do, and so on.

Moreover, archaeology has an active role to play in the
field of conservation. Heritage studies constitute a devel-
oping field, where it is realized that the world’s cultural
heritage is a diminishing resource, and one which holds
different meanings for different people. The presentation
of the findings of archaeology to the public cannot avoid
difficult political issues, and the museum curator and the
popularizer today have responsibilities which some can be
seen to have failed.



Archaeology as History

If, then, archaeology deals with the past, in what way does it
differ from history? In the broadest sense, just as archaeol-
ogy is an aspect of anthropology, so too is it a part of history
— where we mean the whole history of humankind from
its beginnings over 3 million years ago. Indeed for more
than 99 percent of that huge span of time archaeology —
the study of past material culture — is the only significant
source of information, if one sets aside physical anthropol-
ogy, which focuses on our biological rather than cultural
progress. Conventional historical sources begin only with
the introduction of written records around 3000 BC in
western Asia, and much later in most other parts of the
world (not until AD 1788 in Australia, for example). A com-
monly drawn distinction is between prehistory — the period
before written records — and history in the narrow sense,
meaning the study of the past using written evidence. In
some countries, “prehistory” is now considered a patron-
izing and derogatory term which implies that written texts
are more valuable than oral histories, and which classifies
their cultures as inferior until the arrival of Western ways
of recording information. To archaeology, however, which
studies all cultures and periods, whether with or without

The vast timespan of prehistory compared with the relatively
short period for which we have written records (“history”).
Before c. 3000 Bc, material remains are our only evidence.
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writing, the distinction between history and prehistory
is a convenient dividing line that simply recognizes the
importance of the written word in the modern world, but
in no way denigrates the useful information contained in
oral histories.

As will become abundantly clear in this book, archae-
ology can also contribute a great deal to the understanding
even of those periods and places where documents, inscrip-
tions, and other literary evidence do exist. Quite often, it
is the archaeologist who unearths such evidence in the
first place.

Archaeology as a Science

Since the aim of archaeology is the understanding of
humankind, it is a humanistic discipline, a humane study.
And since it deals with the human past it is a historical
discipline. But it differs from the study of written history
— although it uses written history — in a fundamental way.
The material the archaeologist finds does not tell us directly
what to think. Historical records make statements, offer
opinions, pass judgments (even if those statements and
judgments themselves need to be interpreted). The objects
that archaeologists discover, on the other hand, tell us
nothing directly in themselves. It is we today who have to
make sense of these things. In this respect the practice of
archaeology is rather like that of the scientist. The scientist
collects data (evidence), conducts experiments, formulates
a hypothesis (a proposition to account for the data), tests
the hypothesis against more data, and then in conclusion
devises a model (a description that seems best to summa-
rize the pattern observed in the data). The archaeologist has
to develop a picture of the past, just as the scientist has to
develop a coherent view of the natural world. It is not found
ready made.

Archaeology, in short, is a science as well as a human-
ity. That is one of its fascinations as a discipline: it reflects
the ingenuity of the modern scientist as well as the
modern historian. The technical methods of archaeologi-
cal science are the most obvious, from radiocarbon dating
to studies of food residues in pots. Equally important are
scientific methods of analysis, of inference. Some writers
have spoken of the need to define a separate “Middle
Range Theory,” referring to a distinct body of ideas to
bridge the gap between raw archaeological evidence and
the general observations and conclusions to be derived
from it. That is one way of looking at the matter. But we
see no need to make a sharp distinction between theory
and method. Our aim is to describe clearly the methods
and techniques used by archaeologists in investigating
the past. The analytical concepts of the archaeologist are
as much a part of that battery of approaches as are the
instruments in the laboratory.
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The diversity of modern archaeology

This page: [Right]) Urban archaeology:
excavation of a Roman site in the heart
of London. (Below left] Working in the
on-site archaeobotanical laboratory

on finds from Catalhéyiik in Turkey
[see pp. 46-47). [Below right] An
ethnoarchaeologist in the field in
Siberia, sharing and studying the lives
of modern Orochen people, here making
blood sausages from the intestines of a
recently butchered reindeer.

Opposite page: (Above right] Underwater
archaeology: a huge Egyptian statue
found in the now-submerged ruins of an
ancient city near Alexandria. (Below left]
An Inca “mummy,” now known as the “Ice
Maiden,” is lifted from her resting place
high up on the Ampato volcano in Peru
[see p.67). [Center right] Piecing together
fragments of an elaborate mural from
the early Maya site of San Bartolo in
Guatemala (see p. 414). (Below right]
Salvaged in advance of development:

a 2000-year-old Western Han Dynasty
tomb is excavated at a construction site
in Guangzhou, China.
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The Variety and Scope of Archaeology

Today archaeology is a broad church, encompassing a
number of different “archaeologies” which are never-
theless united by the methods and approaches outlined
in this book. We have already highlighted the distinction
between the archaeology of the long prehistoric period
and that of historic times. This chronological division is
accentuated by further subdivisions so that archaeologists
specialize in, say, the earliest periods (the Old Stone Age or
Paleolithic, before 10,000 years ago) or the later ones (the
great civilizations of the Americas and China; Egyptology;
the Classical archaeology of Greece and Rome). A major
development in the last two or three decades has been
the realization that archaeology has much to contribute
also to the more recent historic periods. In North America
and Australia historical archaeology — the archaeological
study of colonial and postcolonial settlement — has expanded
greatly, as has medieval and post-medieval archaeology in
Europe. So whether we are speaking of colonial Jamestown in
the United States, or medieval London, Paris, and Hamburg
in Europe, archaeology is a prime source of evidence.

Cutting across these chronological subdivisions are
specializations that can contribute to many different archae-
ological periods. Environmental archaeology is one such
field, where archaeologists and specialists from other sci-
ences study the human use of plants and animals, and how
past societies adapted to the ever-changing environment.
Underwater archaeology is another such field, demand-
ing great courage as well as skill. In the last 40 years it has
becomie a highly scientific exercise, yielding time capsules
from the past in the form of shipwrecks that shed new light
on ancient life on land as well as at sea.

Ethnoarchaeology, too, as we discussed briefly above, is a
major specialization in modern archaeology. We now realize
that we can only understand the archaeological record — that
is to say, what we find — if we understand in much greater
detail how it came about, how it was formed. Formation
processes are now a focus of intensive study. It is here that
ethnoarchaeology has come into its own: the study of living
peoples and of their material culture undertaken with the
aim of improving our understanding of the archaeological
record. For instance, the study of butchery practices among
living hunter-gatherers undertaken by Lewis Binford among
the Nunamiut Eskimo of Alaska gave him many new ideas
about the way the archaeological record may have been
formed, allowing him to re-evaluate the bone remains of
animals eaten by very early humans elsewhere in the world.

Nor are these studies confined to simpler communities
or small groups. Contemporary material culture has now
become a focus of study in its own right. The archaeology of
the 21st century already ranges from the design of Coca-Cola
bottles and beer cans to the forensic pathology increas-

ingly used in the investigation of war crimes and atrocities,
whether in Bosnia, West Africa, or Iraq. Actualistic studies
in archaeology were pioneered in the Garbage Project set
up by William L. Rathje, who studied the refuse of differ-
ent sectors of the city of Tucson, Arizona, to give insights
into the patterns of consumption of the modern urban
population. Sites such as airfields and gun emplacements
dating from World War II (1939—45) are now preserved as
ancient monuments, as are telecommunication facilities
from the era of the Cold War, and surviving fragments of the
Berlin Wall which once divided East from West Germany
but which was opened and torn down in 1989. The Nevada

Today the conventions, idioms, and findings of archaeology

are increasingly referenced in contemporary society, including
contemporary art. Antony Gormley’s Field for the British Isles is
made up of thousands of terracotta figures resembling prehistoric
figurines from excavations in Mesoamerica or southeast Europe.
For the viewer in front of them the effect is overpowering.




Test Site, established in 1950 as a continental location for
United States weapons testing, is similarly now the subject
of archaeological research and conservation.

The archaeology of the 20th century even had its looters:
artifacts raised from the wreck of the Titanic have been sold
for large sums to private collectors. And the archaeology
of the 21st century had a grim start with the recovery work
following the catastrophic destruction of the twin towers of
the World Trade Center in New York on 11 September 2001.
Ground Zero, the conserved and protected site where the
twin towers once stood, has taken its place as one of the most
notable of the commemorative monuments of New York.

Archaeology today continues to develop new specialisms
and sub-disciplines. Out of the environmental approach
widely emphasized at the end of the 20th century bio-
archaeology has emerged: the study of plants and animals
(and other living things) in the human environment and
diet. So too geoarchaeology: the application to archaeology
of the geological sciences, for the reconstruction of early
environments and the study of lithic materials. Archaeo-
genetics, the study of the human past using the techniques
of molecular genetics, is a rapidly expanding field. These,
and other emerging areas, such as forensic anthropology,
are the product both of developments in the sciences and of
increasing awareness among archaeologists as to how such
developments can be exploited in the study of the past.

The Ethics of Archaeology

Increasingly it is realized that the practice of archaeology
raises many ethical problems, and that the uses of archae-
ology, politically and commercially, nearly always raise
questions with a moral or ethical dimension (see Chapters
14 and 15). [t is easy to see that the deliberate destruction
of archaeological remains, such as the demolition of the
Bamiyan Buddhas in Afghanistan or the destruction of
the historic bridge at Mostar in Bosnia, are essentially evil
acts, judged by most moral standards. Comparable in its
damaging consequences was the deplorable failure of the
coalition forces that invaded Iraq to safeguard the archaeo-
logical treasures and sites of that country. But other issues
are less obvious. In what circumstances should the exis-
tence of archaeological sites be allowed to impede the
progress of important construction projects, such as new
roads or new dams? During the Chinese Cultural Revolu-
tion, Chairman Mao coined the slogan “Let the past serve
the present,” but that was sometimes used as an excuse for
the deliberate destruction of ancient things.

The commercial exploitation of the past also raises many
problems. Many archaeological sites are today over-visited,
and the large numbers of well-meaning tourists pose real
problems for their conservation. This has been a long-
standing problem at Stonehenge, the major prehistoric
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monument in south Britain, and the failure of the UK gov-
ernment to do anything effective about the situation over
many decades has brought general condemnation. Most
serious of all, perhaps, is the connivance of major museums
in the looting of the world’s archaeological heritage through
the purchase of illicit and unprovenienced antiquities. The
settlement of the restitution claims made by the Italian
government against the Metropolitan Museum of Art in
New York, the Getty Museum in Malibu, and the Cleveland
Museum of Art and the return to Italy of looted antiquities
raise questions about the integrity of some museum direc-
tors and trustees — well-informed people whom one would
expect to be the guardians and defenders of the past, not
participants in the commercial processes which lead to
its destruction.

Aims and Questions

If our aim is to learn about the human past, there remains
the major issue of what we hope to learn. Traditional
approaches tended to regard the objective of archaeology
mainly as reconstruction: piecing together the jigsaw.
But today it is not enough simply to recreate the material
culture of remote periods, or to complete the picture for
more recent ones.

A further objective has been termed “the reconstruction
of the lifeways of the people responsible for the archaeolog-
ical remains.” We are certainly interested in having a clear
picture of how people lived, and how they exploited their
environment. But we also seek to understand why they lived
that way: why they had those patterns of behavior, and how
their lifeways and material culture came to take the form
they did. We are interested, in short, in explaining change.
This interest in the processes of cultural change came to
define what is known as processual archaeology. Processual
archaeology moves forward by asking a series of questions,
just as any scientific study proceeds by defining aims of
study — formulating questions — and then proceeding to
answer them.

The symbolic and cognitive aspects of societies are also
important areas emphasized by recent approaches, often
grouped together under the term postprocessual or inter-
pretive archaeology, although the apparent unity of this
perspective has now diversified into a variety of concerns.
It is persuasively argued that in the “postmodern” world
different communities and social groups have their own
interests and preoccupations, that each may have its voice
and its own distinctive construction of the past, and that in
this sense there are many archaeologies. This becomes par-
ticularly clear when one looks at the newly formed nations
of the Third World where different and sometimes compet-
ing ethnic groups have their own traditions and interests,
and in some senses their own archaeologies.
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There are many big questions that preoccupy us today.
We want to understand the circumstances in which our
human ancestors first emerged. Was this in Africa and
only in Africa, as currently seems the case? Were these
early humans proper hunters or merely scavengers? What
were the circumstances in which our own species Homo
sapiens evolved? How do we explain the emergence of Paleo-
lithic art? How did the shift from hunting and gathering
to farming come about in western Asia, in Mesoamerica,
and in other parts of the world? Why did this happen in the
course of just a few millennia? How do we explain the rise
of cities, apparently quite independently in different parts
of the world? How are identities formed, both of individu-
als and of groups? How do we decide which aspects of the
cultural heritage of a region or nation are worth conserving?

The list of questions goes on, and after these general
questions there are more specific ones. We wish to know
why a particular culture took the form it did: how its
particularities emerged, and how they influenced develop-
ments. This book does not set out to review the provisional
answers to all these questions — although many of the
impressive results of archaeology will emerge in the follow-
ing pages. In this book we examine rather the methods by
which such questions can be answered.

Plan of the Book

The methods of archaeology could be surveyed in many dif-
ferent ways. As mentioned in the Preface, we have chosen
to think in terms of the many kinds of questions to which we
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wish to have answers and we list them briefly again here. It
could be argued that the whole philosophy of archaeology is
implied in the questions we ask and the form in which we
frame them.

Part I reviews the whole field of archaeology, looking first
at the history of the subject, and then asking three specific
questions: how are materials preserved, how are they
found, and how are they dated?

Part II sets out further and more searching questions —
about social organization, about environment, and about
subsistence; about technology and trade, and about the way
people thought and communicated. We then ask what they
were like physically. And finally the interesting question is
posed: why things changed.

Part III is a review of archaeology in practice, showing
how the different ideas and techniques can be brought
together in field projects. Five such projects are chosen as
case studies: from southern Mexico, Florida in the south of
the United States, southeastern Australia, Thailand, and
urban York in England.

In conclusion there are two chapters on the subject of
public archaeology, discussing the uses and abuses of
archaeology in the modern world, and the obligations
these things have placed on the archaeologist and on all
those who exploit the past for gain or for political purposes.
Finally, our last chapter gives the personal stories of five
archaeologists working in different areas of the world and
in various fields. In this way we plan that the book should
give a good overview of the whole range of methods and
ideas of archaeological investigation.
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Archaeology is concerned with the full range of past human expe-
rience — how people organized themselves into social groups and
exploited their surroundings; what they ate, made, and believed,;
how they communicated and why their societies changed. These
are the engrossing questions we address later in the book. First,
however, we need a framework in space and time. It is little use
beginning our pursuit of ideas and methods concerning the past
without knowing what materials archaeologists study, or where
these might be found and how they are dated. Indeed, we also
want to know how far previous generations of archaeologists have
traveled and along which roads before setting off on our own jour-
ney of discovery.

Part | therefore focuses on the fundamental framework of
archaeology. The first chapter looks at the history of the discipline,
showing in particular how successive workers have redefined and
enlarged the questions we ask about the past. Then we pose the
first question: “What?” — what is preserved, and what is the range
of archaeological materials that have come down to us? The sec-
ond question, “Where?,” addresses methods for finding and sur-
veying sites, and principles of excavation and preliminary analysis.
Our third question, “When?,” considers the human experience of
time and its measurement, and assesses the huge battery of tech-
niques now available to help the archaeologist date the past. On
this basis we are able to set out a chronology summarizing the
human story, as a conclusion to Part | and a prelude to Part II.
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The history of archaeology is commonly seen as the history
of great discoveries: the tomb of Tutankhamun in Egypt,
the lost Maya cities of Mexico, the painted caves of the Old
Stone Age, such as Lascaux in France, or the remains of our
human ancestors buried deep in the Olduvai Gorge in Tan-
zania. But even more than that it is the story of how we have
come to look with fresh eyes at the material evidence for the
human past, and with new methods to aid us in our task.

It is important to remember that just a century and
a half ago, most well-read people in the Western world
— where archaeology as we know it today was first devel-
oped — believed that the world had been created only a few
thousand years earlier (in the year 4004 BC according to the
then-standard interpretation of the Bible), and that all that
could be known of the remote past had to be gleaned from
the surviving pages of the earliest historians, notably those
of the ancient Near East, Egypt, and Greece. There was no
awareness that any kind of coherent history of the periods
before the development of writing was possible at all. In the
words of the Danish scholar Rasmus Nyerup (1759-1829):

Everything which has come down to us from
heathendom is wrapped in a thick fog; it belongs to a
space of time which we cannot measure. We know that
it is older than Christendom, but whether by a couple
of years or a couple of centuries, or even by more than
a millennium, we can do no more than guess.

Today we can indeed penetrate that “thick fog” of the
remote past. This is not simply because new discoveries are
being made all the time. It is because we have learnt to ask
some of the right questions, and have developed some of the
right methods for answering them. The material evidence of
the archaeological record has been lying around for a long
time. What is new is our awareness that the methods of
archaeology can give us information about the past, even

The Roman city of Pompeii lies in the shadow of Mount Vesuvius
in [taly. When the volcano erupted in AD 79, the entire city was
buried, all but forgotten until excavations began in the mid-18th
century. Spectacular discoveries generated huge interest in the
past, and greatly influenced the arts (see box, pp. 24-25).

e Searchers
ry of Archaeology

the prehistoric past (before the invention of writing). The
history of archaeology is therefore in the first instance a
history of ideas, of theory, of ways of looking at the past.
Next it is a history of developing research methods, employ-
ing those ideas and investigating those questions. And only
thirdly is it a history of actual discoveries.

We can illustrate the relationship between these aspects
of our knowledge of the past with a simple diagram:

Questions/
Ideas/
Theory
Research ¢ > Discoveries
Methods in the Field

In this chapter and in this book it is the development
of the questions and ideas that we shall emphasize, and
the application of new research methods. The main thing
to remember is that every view of the past is a product of
its own time: ideas and theories are constantly evolving,
and so are methods. When we describe the archaeologi-
cal research methods of today we are simply speaking of
one point on a trajectory of evolution. In a few decades or
even a few years’ time these methods will certainly look
old-fashioned and out of date. That is the dynamic nature of
archaeology as a discipline.


Robert Kern
StudySpace

http://wwnorton.com/gateway/getebooklink.aspx?s=arch6_ebook&p=23.0

PART I: The Framework of Archaeology ‘

THE SPECULATIVE PHASE

Humans have always speculated about their past, and most
cultures have their own foundation myths to explain why
society is how it is. The Greek writer Hesiod, for instance,
who lived around 800 B¢, in his epic poem Works and Days
envisaged the human past as falling into five stages: the
Age of Gold and the Immortals, who “dwelt in ease and
peace upon their lands with many good things”; the Age of
Silver, when humans were less noble; the Age of Bronze;
the Age of Epic Heroes; and lastly his own time, the Age of
Iron and Dread Sorrow, when “men never rest from labor
and sorrow by day and from perishing by night.”

Most cultures, too, have been fascinated by the societ-
ies that preceded them. The Aztecs exaggerated their
Toltec ancestry, and were so interested in Teotihuacan, the
huge Mexican city abandoned hundreds of years earlier
which they mistakenly linked with the Toltecs, that they
incorporated ceremonial stone masks from that site in
the foundation deposits of their own Great Temple (see
box, pp. 554-55). A rather more detached curiosity about
the relics of bygone ages developed in several early civi-
lizations, where scholars and even rulers collected and
studied objects from the past. Nabonidus, last native king
of Babylon (reigned 555-539 BC), took a keen interest in
antiquities. In one important temple he dug down and

discovered the foundation stone which had been laid some
2200 years before. He housed many of his finds in a kind of
museum at Babylon.

During the revival of learning in Europe known as the
Renaissance (14th to 17th centuries), princes and people
of refinement began to form “cabinets of curiosities” in
which curios and ancient artifacts were displayed with
exotic minerals and all manner of specimens illustrative
of what was called “natural history.” During the Renais-
sance also scholars began to study and collect the relics of
Classical antiquity. And they began too in more northern
lands, far from the civilized centers of ancient Greece and
Rome, to study the local relics of their own remote past. At
this time these were mainly the field monuments — those
conspicuous sites, often made of stone, which immedi-
ately attracted attention, such as the great stone tombs of
northwestern Europe, and such impressive sites as Stone-
henge, or Carnac in Brittany. Careful scholars, such as the
Englishman William Stukeley (1687-1765), made system-
atic studies of some of these monuments, with accurate
plans which are still useful today. Stukeley and his col-
leagues successfully demonstrated that these monuments
had not been constructed by giants or devils, as suggested
Dby local names such as the Devil's Arrows, but by people in

A page from the commonplace book of William Stukeley, with a sketch plan of the prehistoric monuments at Avebury, southern England.
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antiquity. He was also successful in phasing field monu-
ments, showing that, since Roman roads cut barrows, the
former must be later than the latter. In the same period,
around 1675, the first archaeological excavation of the New
World — a tunnel dug into Teotihuacan’s Pyramid of the
Moon — was carried out by Carlos de Siglienza y Goéngora.

The First Excavations

In the 18th century more adventurous researchers initiated
excavation of some of the most prominent sites. Pompeii in
Italy was one of the first of these, with its striking Roman
finds, although proper excavation did not begin there until
the 19th century (see box overleaf). And in 1765, at the
Huaca de Tantalluc on the coast of Peru, a mound was exca-
vated and an offering discovered in a hollow; the mound’s
stratigraphy was well described. Nevertheless, the credit
for conducting what has been called “the first scientific
excavation in the history of archaeology” traditionally goes
to Thomas Jefferson (1743-1820), later in his career third
President of the United States, who in 1784 dug a trench or
section across a burial mound on his property in Virginia.
Jefferson's work marks the beginning of the end of the
Speculative Phase.

In Jefferson’s time people were speculating that the
hundreds of unexplained mounds known east of the
Mississippi river had been built not by the indigenous

1 The Searchers: The History of Archaeology

Native Americans, but by a mythical and vanished race of
Moundbuilders. Jefferson adopted what today we should
call a scientific approach, that is, he tested ideas about the
mounds against hard evidence — by excavating one of them.
His methods were careful enough to allow him to recog-
nize different layers in his trench, and to see that the many
human bones present were less well preserved in the lower
layers. From this he deduced that the mound had been
reused as a place of burial on many separate occasions.
Although Jefferson admitted, rightly, that more evidence
was needed to resolve the Moundbuilder question, he saw
no reason why ancestors of the present-day Native Ameri-
cans themselves could not have raised the mounds.

Jefferson was ahead of his time. His sound approach
— logical deduction from carefully excavated evidence, in
many ways the basis of modern archaeology — was not taken
up by any of his immediate successors in North America. In
Europe, meanwhile, extensive excavations were being con-
ducted, for instance by the Englishman Richard Colt Hoare
(1758-1838), who dug into hundreds of burial mounds in
southern Britain during the first decade of the 19th century.
He successfully divided field monuments into different
categories, such as bell barrow, which are still in use today.
None of these excavations, however, did much to advance
the cause of knowledge about the distant past, since their
interpretation was still within the biblical framework, which
insisted on a short span for human existence.

Early excavations: Richard Colt Hoare and William Cunnington direct a dig north of Stonehenge in 1805.
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DIGGING POMPEII: PAST AND PRESENT

Dates of Excavation: = 1748-1798
1806-1815
0 600ft

| 1815-1860

0 200m
1860-1870
- 1879-1923
1924-1961

1961-2011

Sketch plan of Pompeii, showing the excavated areas.

In the history of archaeology, the sites
of Pompeii and Herculaneum, lying at
the foot of Mount Vesuvius in the Bay
of Naples, Italy, hold a very special
place. Even today, when so many
major sites have been systematically
excavated, it is a moving experience
to visit these wonderfully preserved
Roman cities.

Pompeii’s fate was sealed on the
momentous day in August AD 79
when Vesuvius erupted, a cataclysmic
event described by the Roman writer,
the younger Pliny. The city was buried
under several meters of volcanic
ash, many of the inhabitants being
asphyxiated as they tried to flee.
Herculaneum nearby was buried
to an even greater depth. There the
complete cities lay, known only from
occasional chance discoveries, until
the advent of antiquarian curiosity in
the early 18th century.

In 1709 the Prince of Elboeuf,
learning of the discovery of worked
marble in the vicinity, proceeded to
investigate by shafts and tunnels

what we now know to be the site of
Herculaneum. He had the good luck
to discover the ancient theater — the
first complete Roman example ever
found — but he was mainly interested
in works of art for his collection.
These he removed without any kind
of record of their location.

Following Elboeuf, clearance
resumed in a slightly more
systematic way in 1738 at
Herculaneum, and in 1748 Pompeii
was discovered. Work proceeded
under the patronage of the King
and Queen of Naples, but they
did little more than quarry ancient
masterpieces to embellish their
royal palace. Shortly afterwards, on
the outskirts of Herculaneum, the
remains of a splendid villa were
revealed, with statues and an entire
library of carbonized papyri that have
given the complex its name: the Villa
of the Papyri. The villa’s dimensions
were closely followed by |. Paul Getty
in the construction of his museum at
Malibu, California.
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The first catalogue of the royal
collection was published in 1757.

Five years later the German scholar
Johann Joachim Winckelmann, often
regarded as the father of Classical
archaeology, published his first Letter
on the discoveries at Herculaneum.
From that time onward the finds
from both cities attracted enormous
international attention, influencing
styles of furniture and interior
decoration, and inspiring several
pieces of romantic fiction.

Not until 1860, however, when
Giuseppe Fiorelli was put in charge of
the work at Pompeii, did well-recorded
excavations begin. In 1864 Fiorelli
devised a brilliant way of dealing with
the cavities in the ash within which
skeletons were found: he simply filled
them with plaster of Paris. The ash
around the cavity acted as a mold, and
the plaster took the accurate shape of
the decayed body. (In a more recent
technique, the excavators pour in
transparent glass fiber. This allows
bones and artifacts to be visible.)

During the 20th century, Amedeo
Maiuri excavated at Pompeii between

How a body shape is retrieved.

1 Pumice and
ash bury a victim
in AD 79.

2 The body
gradually decays,
leaving a hollow.

3 Archaeologists find
the hollow, and pour
in wet plaster.

4 The plaster hardens,
allowing the pumice
and ash to be

chipped away.




1924 and 1961, and for the first time
systematic excavations were carried
out beneath the Ab 79 ground level,
revealing remains of earlier phases

of the town. In recent years his work
has been supplemented by targeted
excavations by many international
teams of archaeologists. This work
has uncovered a complex history of
changing property boundaries and
land use, revealing how Pompeii
grew from a small rural settlement
into a sophisticated Roman town and
throwing much new light on its social
and economic development.

Pompeii remains the most complete
urban excavation ever undertaken.
The town plan is clear in its essentials,
and most of the public buildings
have been investigated, along with
innumerable shops and private
houses. Yet the potential for further
study and interpretation is enormous.

Today it is not difficult for the visitor
to Pompeii to echo the words of
Shelley in his Ode to Naples, written
more than a century and a half ago:

“I stood within the City
disinterred;/And heard the autumnal
leaves like light footfalls/Of spirits
passing through the streets; and
heard/The Mountain’s slumberous
voice at intervals/Thrill through those
roofless halls.”

Early 20th-century
excavations of the Via dell’
Abbondanza, Pompeii’s
main thoroughfare (top).
In this wall painting from
the House of the Chaste
Lovers (above), a slave-
girl watches two semi-
naked couples enjoying a
banquet. Plaster, poured
into the cavity left by the
body (left), recreates the
shape of a Pompeian
struck down in flight.
Conditions of preservation
at Pompeii are remarkable:
for example, many
carbonized eggs (right)
have survived.
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THE BEGINNINGS OF MODERN ARCHAEOLOGY _

It was not until the middle of the 19th century that the dis-
cipline of archaeology became truly established. Already in
the background there were the significant achievements
of the newly developed science of geology. The Scottish
geologist James Hutton (1726-1797), in his Theory of the
Earth (1785), had studied the stratification of rocks (their
arrangement in superimposed layers or strata), establish-
ing principles which were to be the basis of archaeological
excavation, as foreshadowed by Jefferson. Hutton showed
that the stratification of rocks was due to processes which
were still going on in seas, rivers, and lakes. This was the
principle of “uniformitarianism.” It was argued again by
Charles Lyell (1797-1875) in his Principles of Geology (1833)
that geologically ancient conditions were in essence similar
to, or “uniform with,” those of our own time. This idea could
Dbe applied to the human past also, and it marks one of the
fundamental notions of modern archaeology: that in many
ways the past was much like the present.

The Antiquity of Humankind

These ideas did much to lay the groundwork for what was
one of the significant events in the intellectual history of the
19th century (and an indispensable one for the discipline of
archaeology): the establishment of the antiquity of human-
kind. It was a French customs inspector, Jacques Boucher de
Perthes (1788-1868), working in the gravel quarries of the
Somme river, who in 1841 published convincing evidence
for the association there of human artifacts (of chipped
stone, what we would today call “hand-axes” or “bifaces”)
and the bones of extinct animals. Boucher de Perthes argued
that this indicated human existence for a long time before
the biblical Flood. His view did not at first win wide accep-
tance, but in 1859 two leading British scholars, John Evans
(1823-1908) and Joseph Prestwich (1812-18906), visited him
in France and were persuaded of the validity of his findings.

It was now widely agreed that human origins extended far
back into a remote past, so that the biblical notion of the cre-
ation of the world just a few thousand years before our own
time could no longer be accepted. The possibility of a prehis-
tory of humankind, indeed the need for one, was established
(the term “prehistory” itself came into general use after the
publication of John LubbocKs (1834-1913) book Prehistoric
Times in 1865, which went on to become a bestseller).

The Concept of Evolution

These ideas harmonized well with the findings of another
great scholar of the 19th century, Charles Darwin (1809—
1882), whose fundamental work, On the Origin of Species,
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published in 1859, established the concept of evolution as
the best explanation for the origin and development of all
plants and animals. The idea of evolution itself was not new
— earlier scholars had suggested that living things must
have changed or evolved through the ages. What Darwin
demonstrated was how this change occurred. The key
mechanism was, in Darwin's words, “natural selection,”
or the survival of the fittest. In the struggle for existence,
environmentally better-adapted individuals of a particular
species would survive (or be “naturally selected”) whereas
less well-adapted ones would die. The surviving individu-
als would pass on their advantageous traits by heredity to
their offspring and gradually the characteristics of a species
would change to such an extent that a new species emerged.
This was the process of evolution. Darwin’s other great
work, The Descent of Man, was not published until 1871, but
already the implications were clear: that the human species
had emerged as part of this same process. The search for
human origins in the material record, by the techniques of
archaeology, could begin.

The Three Age System

As we have noted, some of these techniques, notably in the
field of excavation, were already being developed. So too
was another conceptual device which proved very useful for
the progress of European prehistory: the Three Age System.
As early as 1808, Colt Hoare had recognized a sequence
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EVOLUTION: DARWIN’S GREAT IDEA

The idea of evolution has been

of central significance in the
development of archaeological
thinking. In the first place it is
associated with the name of Charles
Darwin, whose On the Origin of
Species (1859) effectively explained
the problem of the origin and
development of the plant and animal
species, including humankind. It did
so by insisting that within a species
there is variation (one individual
differs from another), that the
transmission of physical traits is

by heredity alone, and that natural

selection determines survival. Darwin

certainly had precursors, among
whom Thomas Malthus (1766-1834)
was influential with his notion of
competition through population
pressure, and the geologist Charles
Lyell with his insistence upon
gradual change.

The Impact on Archaeology
Darwin’s work had an immediate
effect on archaeologists such as
Pitt-Rivers, John Evans, and Oscar
Montelius, laying the foundations for
the study of the typology of artifacts.
His influence on social thinkers
and anthropologists was even more
significant: among them was Karl
Marx (Marx was also influenced by
the American anthropologist, Lewis
Henry Morgan — see p. 29).

The application of the principles
of evolution to social organization
does not always follow the
detailed mechanisms of hereditary
transmission which apply to the
biologically defined species. For
culture can be learned, and passed
on between generations more
widely than between parents and
their children. Often, indeed, the
term “evolutionary” applied to an
argument or an explanation simply
means “generalizing.” Here it is
important to be aware of the great
swing in anthropology at the end of

the 19th century away from

the broad generalizations of Lewis
Henry Morgan and Edward Tylor
in favor of a much more detailed,
descriptive approach, often termed
“historical particularism,” and
associated with the name of the
anthropologist Franz Boas.

PROF. DARWIN.

Charles Darwin caricatured as an ape,
published in 1874. The drawing was captioned
with a line from William Shakespeare’s Love's
Labour’s Lost: “This is the ape of form.”

In the years before and after World
War Il American anthropologists like
Leslie White and Julian Steward were
therefore innovators in rejecting Boas
and seeking to generalize, to find

explanations for long-term change.
White was for many years the only
protagonist of what may be termed
cultural evolutionism, with books
such as The Evolution of Culture
(1959). White and Steward strongly
influenced the New Archaeologists
of the 1960s and 1970s, in particular
Lewis Binford, Kent Flannery, and
D.L. Clarke.

Recent Approaches

Evolutionary thinking has naturally
continued to play a major role in
the consideration of human origins.
It has been appreciated that the
process of evolution does not need
to be gradual; there the concept of
“punctuated equilibrium” has come
into play. Nor need it be simple: the
role of self-organizing systems and
catastrophe theory are discussed

in Chapter 12. Nor does the recent
debate in the United States on
“intelligent design” seem helpful:

it is no more than an update of
traditional arguments for the
existence of God, modified to avoid
the identity of the designer — it is
not science. But increasingly it is
realized that Darwinian evolutionary
thought has not yet produced
mechanisms which adequately
describe the processes involved

in human cultural development.
Richard Dawkins’ notion of the
“meme,” supposedly a specific

and transmissable agent for change
based on the concept of the “gene,”
has not proved useful in practice.
Nor has the application of
evolutionary psychology yet solved
many problems. There is no
suggestion here that the application
of Darwinian evolutionary theory

is incorrect or inappropriate. And
there are indications now that
computer-aided simulation studies
and approaches to diversification
(phylogenetic studies) are opening
new avenues to its application.
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C.J. Thomsen shows visitors around the Danish National
Museum, arranged according to his Three Age System.

of stone, brass, and iron artifacts within the barrows he
excavated, but this was first systematically studied when,
in 1836, the Danish scholar C.J. Thomsen (1788-1865)
published his guidebook to the National Museum of
Copenhagen. This appeared in English in 1848 with the
title, Guide to Northern Archaeology. In it he proposed that
the collections could be divided into those coming from a
Stone Age, a Bronze Age, and an Iron Age, and this clas-
sification was soon found useful by scholars throughout
Europe. Later a division in the Stone Age was established
between the Paleolithic or Old Stone Age and the Neolithic
or New Stone Age. These terms were less applicable to
Africa, where bronze was not used south of the Sahara, or
to the Americas, where bronze was less important and iron
was not in use before the European conquest. But it was
conceptually significant. The Three Age System established
the principle that by studying and classifying prehistoric
artifacts one could produce a chronological ordering, and
say something of the periods in question. Archaeology
was moving beyond mere speculation about the past, and
becoming instead a discipline involving careful excava-
tion and the systematic study of the artifacts unearthed.
Although superseded by chronometric dating methods (see
Chapter 4), the Three Age System remains one of the fun-
damental divisions of archaeological materials today.
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The influence of Darwin is evident in these early typologies.
(Left] John Evans sought to derive the Celtic British coinage,
bottom, from the gold stater of Philip of Macedon, top.

(Right) Montelius’ arrangement of Iron Age fibulae [cloak pins),
showing their evolution.

These three great conceptual advances — the antiquity of
humankind, Darwin's principle of evolution, and the Three Age
System — at last offered a framework for studying the past,
and for asking intelligent questions about it. Darwin'’s ideas
were influential also in another way. They suggested that
human cultures might have evolved in a manner analogous
to plant and animal species. Soon after 1859, British schol-
ars such as General Pitt-Rivers (whom we shall meet again
below) and John Evans were devising schemes for the evolu-
tion of artifact forms which gave rise to the whole method
of “typology” — the arrangement of artifacts in chronological
or developmental sequence — later greatly elaborated by the
Swedish scholar Oscar Montelius (1843-1921).

Ethnography and Archaeology

Another important strand in the thought of the time was
the realization that the study by ethnographers of living
communities in different parts of the world could be a
useful starting point for archaeologists seeking to under-
stand something of the lifestyles of their own early native
inhabitants who clearly had comparably simple tools and
crafts. For example, contact with indigenous communities
in North America provided antiquarians and historians
with models for tattooed images of Celts and Britons, and



scholars such as Daniel Wilson and John Lubbock made
systematic use of such an ethnographic approach.

And at the same time ethnographers and anthropol-
ogists were themselves producing schemes of human
progress. Strongly influenced by Darwin's ideas about
evolution, the British anthropologist Edward Tylor (1832—
1917), and his American counterpart Lewis Henry Morgan
(1818-1881), both published important works in the 1870s
arguing that human societies had evolved from a state of
savagery (primitive hunting) through barbarism (simple
farming) to civilization (the highest form of society). Mor-
gan's book, Ancient Society (1877), was partly based on his
great knowledge of living Native Americans. His ideas
— particularly the notion that people had once lived in a
state of primitive communism, sharing resources equally
— strongly influenced Karl Marx and Friedrich Engels, who
drew on them in their writings about pre-capitalist societ-
ies, thus influencing many later Marxist archaeologists.

Discovering the Early Civilizations

By the 1880s, then, many of the ideas underlying
modern archaeology had been developed. But these ideas
themselves took shape against a background of major 19th-
century discoveries of ancient civilizations in the Old World
and the New.

The splendors of ancient Egyptian civilization had already
been brought to the attention of an avid public after Napo-
leon’s military expedition there of 1798-1800. It was the
discovery by one of his soldiers of the Rosetta Stone that
eventually provided the key to understanding Egyptian
hieroglyphic writing. Inscribed on the stone were identi-
cal texts written in both Egyptian and Greek scripts. The
Frenchman Jean-Francois Champollion (1790-1832) used
this bilingual inscription to decipher the hieroglyphs in
1822, after 14 years’ work. A similar piece of brilliant
scholarly detection helped unlock the secrets of cuneiform
writing, the script used for many languages in ancient
Mesopotamia. In the 1840s the French and British, under
Paul Emile Botta (1802-1870) and Austen Henry Layard
(1817-1894) respectively, had vied with one another using
crude “excavations” to see which side could obtain from the
Mesopotamian ruins the “largest number of works of art
with the least possible outlay of time and money.” Layard
became famous for his discoveries, which included huge
Assyrian sculptures of winged bulls, and a great library of
cuneiform tablets from the site of Kilyiinjik. But it was only
the final decipherment of cuneiform by Henry Rawlinson
(1810-1895) in the 1850s, building on the work of others,
that proved that Kiiyiinjik was biblical Nineveh. Rawlinson
spent 20 years copying and studying a 6th-century Bc trilin-
gual inscription located on an inaccessible cliff-face between
Baghdad and Tehran before cracking the code of cuneiform.
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Egypt and the Near East also held a fascination for
the American lawyer and diplomat John Lloyd Stephens
(1805-1852), but it was in the New World that he was to make
his name. His travels in Yucatan, Mexico, with the English
artist Frederick Catherwood (r799-1854), and the superbly
illustrated books they produced together in the early 1840s,
revealed for the first time to an enthusiastic public the ruined
cities of the ancient Maya. Unlike contemporary researchers
in North America, who continued to argue for a vanished
white race of Moundbuilders as the architects of the earth-
works there (see box overleaf), Stephens rightly believed that
the Maya monuments were, in his own words, “the creation
of the same races who inhabited the country at the time of
the Spanish conquest.” Stephens also noted that there were

Frederick Catherwood's accurate, if somewhat romantic, drawing
of a stela at Copan; at the time of his visit to the site in 1840 Maya
glyphs had not been deciphered.
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NORTH AMERICAN ARCHAEOLOGICAL PIONEERS

Squier Haven

Two themes dominate the study of
North American archaeology in the
19th century: the enduring belief in
a vanished race of Moundbuilders;
and the search for “glacial man” —
the idea, sparked off by Boucher de
Perthes’ Somme river discoveries

in mid-century, that human fossils
and Stone Age tools would be found
in the Americas in association with
extinct animals, as they had been

in Europe. One way to gain insight
into these issues is to view them
through the work of some of the main
protagonists.

Caleb Atwater (1778—1867)

The newly formed American
Antiquarian Society’s first
Transactions, Archaeologia Americana

Powell Thomas

(1820), contained a paper by Atwater,
a local postmaster, on burial mounds
and earthworks around Circleville,
Ohio. His survey work is valuable
since the mounds he studied were
already disappearing fast, and are
now gone. But he took little interest in
their contents, and his interpretations
were idiosyncratic. Atwater divided
the mounds into three periods —
modern European, modern Native
American, and those built by the
original Moundbuilder people whom
he believed to have been Hindus from
India who later moved on to Mexico.

Ephraim Squier (1821-1888)
Squier was an Ohio newspaperman
who later became a diplomat. He

is best known for his work on the
prehistoric mounds with Edwin Davis
(1811—1888), an Ohio physician.
Between 1845 and 1847 they excavated
over 200 mounds, and accurately
surveyed many other earthworks.
Their landmark volume of 1848,
Ancient Monuments of the Mississippi
Valley, was the first publication of
the newly founded Smithsonian
Institution, and is still useful. It
recorded hundreds of mounds,
including many being destroyed as
settlers moved westward, gave cross-
sections and plans, and adopted a
simple classification system which
inferred function in a general way
(burial places, building platforms,
effigies, fortifications/defense, etc.).

Plan of Serpent Mound, Ohio, as prepared
by Squier and Davis in 1846.

Putnam Holmes

Like most of their contemporaries,
Squier and Davis considered the
mounds to be beyond the capabilities
of any Native Americans, who were
“hunters averse to labor,” and so they
maintained the myth of the intrusive
race of Moundbuilders.

Samuel Haven (1806-1881)

As Librarian of the American
Antiquarian Society, Haven built
up an encyclopedic knowledge

of publications on American
archaeology. From this wealth of
reading he produced a remarkable
synthesis in 1856, The Archaeology
of the United States, published by
the Smithsonian Institution, which
is considered a foundation stone of
modern American archaeology.

In it, Haven argued persuasively
that the Native Americans were of
great antiquity, and, through cranial
and other physical characteristics, he
pointed to their probable links with
Asiatic races. Disagreeing strongly
with Atwater and Squier, he concluded
that the mysterious mounds had
been built by the ancestors of living
Native Americans. The controversy
continued to rage, but Haven'’s
rigorous approach paved the way for
the resolution of the issue by John
Wesley Powell and Cyrus Thomas.

John Wesley Powell (1834-1902)
Raised in the Midwest, Powell spent
much of his youth digging into
mounds and learning geology. He
became famous for canoeing down
the Colorado and shooting the rapids.



Eventually Powell was appointed
director of the US Geographical

and Geological Survey of the Rocky
Mountain region. He published a wide
range of information on the rapidly
dwindling Native American cultures.
Moving to Washington, this energetic
scholar headed not only the Geological
Survey but also his own brainchild,
the Bureau of American Ethnology,

an agency set up to study the

Native North Americans. A fearless
campaigner for Native American
rights, he recommended the setting
up of reservations, and also began the
recording of tribal oral histories.

In 1881 Powell recruited Cyrus
Thomas to head the Bureau’s
archaeology program, and to settle
the Moundbuilder question once
and for all. After 7 years of fieldwork
and the investigation of thousands
of mounds, Thomas proved that the
Moundbuilder race had never existed:
the monuments had been erected
by the ancestors of modern Native
Americans.

But that was not the only
controversial issue confronting
Powell’s Bureau. In 1876, a New

Part of a 348-ft long painting
used by lecturer Munro Dickeson
in the 19th century to illustrate

- his mound excavations.
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Jersey physician named Charles
Abbott showed his collection of flaked
stone tools to Harvard archaeologist
Frederic Putnam, who thought they
must be Paleolithic specimens,
resembling as they did Stone Age
tools found in France. The issue of the
“paleoliths” was brought to a head

in 1887 when another archaeologist,
Thomas Wilson, fresh from a period
in France, embarked on a campaign
to prove there had been Stone Age
occupation of North America. Powell
hired William Henry Holmes to look
into the question.

William Henry Holmes (1846-1933)
Holmes began his career as a
geological illustrator, a training

that stood him in good stead when
he later turned to archaeology. At
Powell’s request he spent five years
studying the “paleolith” question.

He collected innumerable specimens
and proved that they were not

Stone Age tools at all but simply
“the refuse of Indian implement
making” from recent times. He even
manufactured identical “paleoliths”
himself. Abbott, Putnam, and Wilson

Putnam mistakenly compared prehistoric
stone axes from France (left) with Charles
Abbott’s “paleoliths” (right), which Holmes
subsequently proved to be of recent date.

had been deceived into making false
comparisons with the French stone
tools by superficial similarities.
Holmes’ systematic methods also
helped him to produce brilliant survey
classifications of aboriginal pottery of
the eastern United States, and studies
of ruins in the Southwest and Mexico.
He eventually succeeded Powell
as head of the Bureau of American
Ethnology. But his obsession with
facts rather than theories made
it difficult for him to accept the
possibility that humans had after all
reached North America in the Old
Stone Age, as new discoveries at the
end of his career in the 1920s began
to suggest.
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similar hieroglyphic inscriptions at the different sites, which
led him to argue for Maya cultural unity — but no Champol-
lion or Rawlinson was to emerge to decipher the glyphs until
the 1960s (see box, pp. 402—03).

If the Bible was one of the main inspirations behind the
search for lost civilizations in Egypt and the Near East, it was
Homer’s account of the Trojan Wars in his narrative poem
the Iliad that fired the imagination of the German banker
Heinrich Schliemann (1822-1890), and sent him on a quest
for the city of Troy. With remarkable luck and good judgment
he successfully identified it in a series of field campaigns
at Hissarlik, western Turkey, in the 1870s and 1880s. Not
content with that achievement, he then also dug at Mycenae
in Greece and revealed — as he had at Troy — a hitherto
unknown prehistoric civilization. Schliemann's methods of
excavation have been criticized as crude and cavalier, but few
were very rigorous in his day, and he demonstrated how inter-
pretation of the stratigraphy of a mound site could be used

CLASSIFICATION AND CONSOLIDATION

Thus, well before the end of the 19th century, many of
the principal features of modern archaeology had been
established and many of the early civilizations had been
discovered. There now ensued a period, which lasted
until about 1960, which Gordon Willey (1913—2002) and
Jeremy Sabloff in their A History of American Archaeology
have described as the “classificatory-historical period.” Its
central concern, as they rightly characterize it, was chronol-
ogy. Much effort went into the establishment of regional
chronological systems, and the description of the develop-
ment of culture in each area.

In regions where early civilizations had flourished
new research and discoveries filled out the chronological
sequences. Alfred Maudslay (1850-1931) laid the real sci-
entific foundations of Maya archaeology, while the German
scholar Max Uhle (1856-1944) began to establish a sound
chronology for Peruvian civilization with his excavation
in the 189os at the coastal site of Pachacamac, Peru. The
meticulous work of Flinders Petrie (1853-1942) in Egypt
was followed up by the spectacular discovery in the 1920s
of Tutankhamun’s tomb by Howard Carter (1874-1939)
(see box, pp. 64-065). In the Aegean area, Arthur Evans
(1851-1941) revealed a previously unknown civilization,
that he called Minoan, on the island of Crete; the Minoans
proved to be even earlier than Schliemann’'s Mycenaeans.
And in Mesopotamia Leonard Woolley (1880-1960) exca-
vated at Ur, the biblical city of Abrahant’s birth, and put the
Sumerians on the map of the ancient world.

It was, however, scholars studying primarily the pre-
historic societies of Europe and North America who made

to reconstruct the remote past. Nevertheless it fell to the next
generation of archaeologists, led by General Pitt-Rivers and
William Flinders Petrie, to establish the true basis of modern
field techniques (see box opposite).

Itis somewhat ironic that the piecemeal approach towards
the investigation of the past in Europe was to be surpassed
by the creation of the Archaeological Survey of India in 1862.
This body was funded by the Government of India because,
in the words of Lord Canning, the Governor General, “It will
not be to our credit, as an enlightened ruling power, if we
continue to allow such fields of investigation ... to remain
without more examination.” In 1922, Sir John Marshall
(1876-1958), the Director General of the Survey, was to dis-
cover the last of the great Old World civilizations, that of the
Indus. Such was the quality of his enormous excavations at
both Bronze Age Mohenjodaro (where 8 ha (2 acres) of the
city were exposed) and historic Taxila that his reports are still
used today for spatial reanalyses at these sites.

some of the most significant contributions during the
first half of the 20th century. Gordon Childe (1892-1957),
a brilliant Australian based in Britain, was the leading
thinker and writer about European prehistory and Old
World history in general. In the United States there was
a close link between anthropologists and archaeologists
studying the Native Americans. The anthropologist Franz
Boas (1858-1942) reacted against the broad evolution-
ary schemes of his predecessors Morgan and Tylor and
demanded much greater attention to the collection and
classification of information in the field. Huge inventories
of cultural traits, such as pot and basket designs or types
of moccasins, were built up. This tied in with the so-called
“direct historical approach’ of the archaeologists, who
attempted to trace modern Native American pottery and
other styles “directly” back into the distant past. The work of
Cyrus Thomas and later W.H. Holmes (see box, pp. 30-31)
in the east was complemented by that of Alfred Kidder
(1885-1963), whose excavations at Pecos Pueblo in the
Southwest from 1915 to 1929 established a chronological
framework for that region (see box, p. 35). James A. Ford
(1911-1968) later developed the first major framework
for the Southeast. By the 1930s the number of separate
regional sequences was so great that a group of scholars led
by W.C. McKern devised what became known as the “Mid-
western Taxonomic System,” which correlated sequences
in the Midwest by identifying similarities between artifact
collections. This was applied to other areas.

Gordon Childe, meanwhile, had almost single-handedly
been making comparisons of this sort between prehistoric
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THE DEVELOPMENT OF FIELD TECHNIQUES

It was only in the late 19th century
that a sound methodology of
scientific excavation began to be
generally adopted. From that time,
and during the 20th century, major
figures stand out who in their various
ways have helped create the modern
field methods we use today.

General Augustus Lane-Fox
Pitt-Rivers (1827-1900)

For much of his life a professional
soldier, Pitt-Rivers brought long
experience of military methods,
survey, and precision to impeccably

General Pitt-Rivers

organized excavations on his
estates in southern England.

Plans, sections, and even models
were made, and the exact position
of every object was recorded. He
was not concerned with retrieving
beautiful treasures, but with
recovering all objects, no matter
how mundane. He was a pioneer in
his insistence on total recording, and
his four privately printed volumes,
describing his excavations on
Cranborne Chase from 1887 to 1898,
represent the highest standards of
archaeological publication.

A view (below) of the Wor Barrow ditch
during Pitt-Rivers’ excavation at the site in
the mid-1890s.

Excavation in progress at Wor Barrow,
Cranborne Chase (above). The barrow
was eventually removed.

104 YOB. TO THE NORTH OF WOR BARR
SPTomM

An example (below) of Pitt-Rivers’
meticulous records: his plan of Barrow 27
at Cranborne Chase.

PLAN OF BARROW 27, A
O, ON HANDLEY DOWN.
EN OF A ROUND BARROW PROBABLY OF THE BRONIE AGE,
wiTH. LAR DITCH.
e
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Sir William Flinders Petrie
(1853-1942)

A younger contemporary of Pitt-
Rivers, Petrie was likewise noted

for his meticulous excavations and
his insistence on the collection and
description of everything found, not
just the fine objects, as well as on

full publication. He employed these
methods in his exemplary excavations
in Egypt, and later in Palestine, from
the 1880s until his death. Petrie

also devised his own technique of
seriation or “sequence dating,” which
he used to bring chronological order
to the 2200 pit graves of the Naqada
cemetery in Upper Egypt

(see Chapter 4).

Sir Mortimer Wheeler (1890-1976)

Wheeler fought in the British army

in both world wars and, like Pitt-

Rivers, brought military precision

to his excavations, notably through

techniques such as the grid-square

method (Chapter 3). He is particularly

well known for his work at British

hillforts, notably Maiden Castle.
Equally outstanding, however, was

his achievement from 1944 to

1948 as Director-General of

Archaeology in India, where he

held training schools in modern

field methods, and excavated at the

important sites of Harappa, Taxila,

Charsadda, and Arikamedu, one

of his most famous excavations.

However, subsequent excavations

at Maiden Castle, Arikamedu,

Flinders Petrie (above) outside the tomb in which he lived in Giza, Egypt, in the early 1880s.

Sir Mortimer Wheeler (above), and his
excavation (below) at Arikamedu, India, 1945.

and Charsadda have inevitably
caused many of his fundamental
assumptions to be refuted.

Dorothy Garrod (1892-1968)

In 1937 Dorothy Garrod became the
first woman professor in any subject
at Cambridge, and probably the

first woman prehistorian to achieve
professorial status anywhere in the
world. Her excavations at Zarzi in
Iraq and Mount Carmel in Palestine
provided the key to a large section
of the Near East, from the Middle
Paleolithic to the Mesolithic, and
found fossil human remains crucial
to our knowledge of the relationship
between Neanderthals and Homo
sapiens. With her discovery of the
Natufian culture, the predecessor of
the world’s first farming societies, she
posed a series of new problems still
not fully resolved today.

Dorothy Garrod (below), one of the first to
study the prehistoric Near East systematically.




Julio Tello (1880-1947)

Tello, “America’s first indigenous
archaeologist,” was born and worked
in Peru, began his career with studies
in Peruvian linguistics, and qualified
as a medical doctor before taking up
anthropology. He did much to awaken
an awareness of the archaeological
heritage of Peru, and was the first

to recognize the importance of the
key site of Chavin de Huantar and
indeed of such other major sites as
Sechin Alto, Cerro Sechin, and Wari.
He was one of the first to stress

the autonomous rise of civilization

in Peru, and he also founded the
Peruvian National Museum of
Archaeology.

Alfred Kidder (1885-1963)

Kidder was the leading Americanist
of his time. As well as being a major
figure in Maya archaeology, he was
largely responsible for putting the
Southwest on the archaeological map
with his excavations at Pecos Ruin, a
large pueblo in northern New Mexico,
from 1915 to 1929. His survey of the
region, An Introduction to the Study of
Southwestern Archaeology (1924), has
become a classic.

Kidder was one of the first
archaeologists to use a team of
specialists to help analyze artifacts
and human remains. He is also
important for his “blueprint” for a
regional strategy: (1) reconnaissance;
(2) selection of criteria for ranking the
remains of sites chronologically; (3)
seriation into a probable sequence;
(4) stratigraphic excavation to
elucidate specific problems; followed
by (5) more detailed regional survey
and dating.

Fieldwork after 1980

Since 1980, archaeological fieldwork
has developed in several new
directions. One of these is underwater
archaeology, which began as a serious
method of research in 1960 with the
work of George Bass at the Bronze
Age Gelidonya shipwreck off the
south coast of Turkey. This was the
first ancient vessel ever excavated in
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its entirety on the sea bed. Bass and
his team invented or developed many
now standard underwater techniques
(see boxes, p. 107 and pp. 370-71).
On dry land, the economic boom of
the 1960s led to the construction of
roads and buildings, which threatened
and destroyed many archaeological
sites and led to a new emphasis
on managing the cultural heritage
(Cultural Resource Management,
or CRM), either by preservation, or

by recording and excavation prior to
destruction (see box, p. 557).

In Europe, the redevelopment of
historic city centers led to highly
complex excavations spanning
many periods and demanding new
techniques of analysis. Finally, in
recent years, the application of
computerization in fieldwork has
offered powerful new tools to help us
recover and understand the remains
left by past societies.

Julio Tello (below left), arguably the greatest Native American social scientist of the 20th century
— he was a Quechua Indian — and the father of Peruvian archaeology. Alfred Kidder (below right)
and his cross-sectional drawing (bottom) of the stratigraphy at the Pecos Pueblo site.
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Professor Gordon Childe at the site of the Neolithic settlement at
Skara Brae, Orkney, in 1930.

sequences in Europe. Both his methods and the Mid-
western Taxonomic System were designed to order the
material: to answer the question: To what period do these
artifacts date? and also: With which other materials do
they belong? This latter question usually carried with it
an assumption which Gordon Childe made explicit: that
a constantly recurring collection or “assemblage” of arti-
facts (a “culture” in his terminology, or an “aspect” in that
of McKern) could be taken as the material equipment of a
particular group of people. This approach thus offered the
hope of answering, in a very general sense, the question:
Who did these artifacts belong to? The answer would be in
terms of a named people, even if the name for a prehistoric
people would be a modern one, not the original name.
(There are now seen to be dangers in this approach, as we
shall discuss in Chapter 12.)

But in his great works of synthesis, such as The Dawn of
European Civilization (1925) and The Danube in Prehistory
(1929), Childe went beyond merely describing and corre-
lating the culture sequences and attempted to account for
their origin. In the late 19th century scholars such as Mon-
telius had looked at the richness of the early civilizations
then being uncovered in the Near East, and argued that
all the attributes of civilization, from stone architecture to

metal weapons, had spread or “diffused” to Europe from
the Near East by trade or migration of people. With the
much greater range of evidence available to him, Childe
modified this extreme diffusionist approach and argued
that Europe had undergone some indigenous develop-
ment — but he nevertheless attributed the major cultural
changes to Near Eastern influences.

In his later books, such as Man Makes Himself (1936),
Childe went on to try and answer the much more difficult
question: Why had civilization arisen in the Near East?
Himself influenced by Marxist ideas and the relatively
recent Marxist revolution in Russia, he proposed that there
had been a Neolithic Revolution which gave rise to the
development of farming, and later an Urban Revolution
which led to the first towns and cities. Childe was one of
the few archaeologists of his generation bold enough to
address this whole broad issue of why things happened
or changed in the past. Most of his contemporaries were
more concerned with establishing chronologies and cul-
tural sequences. But after World War II scholars with new
ideas began to challenge conventional approaches.

The Ecological Approach

One of the most influential new thinkers in North
America was the anthropologist Julian Steward (1902—
1972). Like Childe he was interested in explaining cultural
change, but he brought to the question an anthropologist’s
understanding of how living cultures work. Moreover he
highlighted the fact that cultures do not interact simply
with one another but with the environment as well. The
study of ways in which adaptation to the environment
could cause cultural change Steward christened “cul-
tural ecology.” Perhaps the most direct archaeological
impact of these ideas can be seen in the work of Gordon
Willey (1913—2002), one of Steward’s graduate associates,
who carried out a pioneering investigation in the Vira
Valley, Peru, in the late 1940s. This study of 1500 years
of pre-Columbian occupation involved a combination of
observations from detailed maps and aerial photographs
(see box, pp. 80-81), survey at ground level, and excava-
tion and surface potsherd collection to establish dates for
the hundreds of prehistoric sites identified. Willey then
plotted the geographical distribution of these sites in the
valley at different periods — one of the first settlement
pattern studies in archaeology (see Chapters 3 and 5) —and
set them against the changing local environment.

Quite independently of Steward, however, the Brit-
ish archaeologist Grahame Clark (1907-1995) developed
an ecological approach with even more direct relevance
for archaeological fieldwork. Breaking away from the
artifact-dominated culture-historical approach of his con-
temporaries, he argued that by studying how human



Gordon Willey in a test pit at Barton Ramie during the Belize
Valley project studying Maya settlement patterns, 1953-60.

populations adapted to their environments we can under-
stand many aspects of ancient society. Collaboration with
new kinds of specialists was essential: specialists who
could identify animal bones or plant remains in the
archaeological record to help build up a picture not only of
what prehistoric environments were like, but what foods
prehistoric peoples ate. ClarK's landmark excavation at
Star Carr in northeast Britain in the early 1950s demon-
strated just how much information could be gleaned from
what appeared to be an unpromising site without stone
structures and dating to just after the end of the Ice Age.
Careful environmental analysis and recovery of organic
remains showed that this had been a camp on the edge of
a lake, where people had hunted red deer and eaten a wide
variety of wild plant foods. Nor need the insights from
an ecological approach be confined to individual sites or
groups of sites: in a remarkable work of synthesis, Prehis-
toric Europe: the Economic Basis (1952), Clark provided a
panoramic view of the varying human adaptations to the
European landscape over thousands of years.

Out of this early ecological research has grown the
whole field of environmental and dietary reconstruction
discussed in Chapters 6 and 7.

The Rise of Archaeological Science

The other striking development of the period immediately
after World War II was the rapid development of scientific
aids for archaeology. We have already seen how pioneers of
the ecological approach forged an alliance with specialists
from the environmental sciences. Even more important,
however, was the application to archaeology of the physical
and chemical sciences.
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The greatest breakthrough came in the field of dating.
In 1949 the American chemist Willard Libby (1908-
1980) announced his invention of radiocarbon (Ci4)
dating. It was not until well over a decade later that the full
impact of this momentous technical achievement began
to be felt (see below), but the implications were clear: here
atlast archaeologists might have a means of directly deter-
mining the age of undated sites and finds anywhere in the
world without recourse to complicated cross-cultural com-
parisons with areas already dated by historical methods
(usually written records).

Thus, traditionally, prehistoric Europe had been dated
by virtue of supposed contacts with early Greece and hence
(indirectly) with ancient Egypt, which could itself be dated
historically. The radiocarbon method now held the pros-
pect of providing a completely independent chronology
for ancient Europe. Chapter 4 discusses dating methods in
general, and radiocarbon in particular.

The growth in archaeological applications for scientific
techniques was such that by 1963 a volume entitled Science
in Archaeology, edited by Don Brothwell and Eric Higgs
(1908-1976), could be published which ran to nearly 6oo
pages, with contributions from 55 experts, not merely
on dating techniques and plant and animal studies, but
methods for analyzing human remains (see Chapter 11)
and artifacts (Chapters 8 and 9).

Artifact studies, for instance, could contribute to an
understanding of early trade: it proved possible to iden-
tify the raw materials of certain artifacts and the sources
from which they had come through the technique of
trace-element analysis (the measurement of elements
present in the material only in very small amounts; see pp.
356—60). As with many of the new methods, research in
this field stretched back to the 1930s, when the Austrian
archaeologist Richard Pittioni (1906-1985) had begun to
apply trace-element analysis to early copper and bronze
artifacts. Nevertheless it was not until the post-war years
that this and a number of other newly developed scientific
techniques really began to make an impact on archaeology,
and the increasing power of computers and software, for
example, has made them indispensable for many aspects
of data handling.

Over the past decade developments in biochemistry and
molecular genetics have led to the emergence of the new
disciplines of molecular archaeology and archaeogenetics.
Sensitive techniques in the field of organic chemistry are
beginning to allow the precise identification of organic res-
idues, while isotopic studies are giving fresh insights into
both diet and nutrition. The study of DNA, both modern
and ancient, has offered novel approaches to the study of
human evolution, and is now also beginning to set the
study of plant and animal domestication on a systematic,
molecular basis.
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WOMEN PIONEERS OF ARCHAEOLOGY

The story of many early women
archaeologists was one of exclusion
and lack of recognition or promotion
— or even employment. Furthermore,
many brilliant academic women
accepted that, after marriage, their
career would no longer be a
professional one, and supported the
academic work of their husband with
little public recognition.

This has remained so until the
present time, so the achievements
of the following pioneers stand out
all the more.

Harriet Boyd Hawes (in 1892), discoverer of
the Minoan town site of Gournia, Crete.

Harriet Boyd Hawes (1871-1945)
This well-educated American majored
in Classics and was fluent in Greek.
Just after graduating, in her early
twenties, she spent several seasons
riding around Crete on muleback,

in dangerous territory, alone or in

the company of a woman friend,
looking for prehistoric sites. In 1901
she discovered the Bronze Age site of
Gournia — the first Minoan town site
ever unearthed — which she excavated
for the next three years, supervising a
hundred local workmen. She published
her findings in exemplary fashion in

a lavishly illustrated report that is still
consulted today. It is noteworthy for
its classification of artifacts according
to potential function, drawing on
ethnographic parallels from Cretan
rural life of the time.

Gertrude Caton-Thompson
(1888-1985)

A wealthy British researcher who
followed courses in prehistory and
anthropology at Cambridge, Caton-
Thompson subsequently became
well known for her pioneering
interdisciplinary project of survey and
excavation in the Fayum of Egypt; and
later, perhaps most famously, at Great
Zimbabwe, where her excavations in
1929 unearthed datable artifacts from
a stratified context, and confirmed
that the site represented a major
culture of African origin (see box,

pp. 466—67). The violent reaction
from the white community in
Rhodesia (as Zimbabwe was then
called) to her findings so upset her
that she refused to undertake further
work in southern Africa and returned
to Egypt and Arabia.

Anna O. Shepard (1903-1973)

An American who studied
archaeology as well as a wide range of
hard sciences, Shepard subsequently
became a specialist in ceramics,

as well as Mesoamerican and

Anna O. Shepard was an acknowledged expert
in the ceramics of the American Southwest and
Mesoamerica.

Southwestern archaeology. She was
one of the pioneers of petrographic
analysis of archaeological pottery (see
pp- 355-56), focusing on sherd paste,
paint, and temper. She published
extensively on the technology of New
World pottery, and wrote a standard
work, Ceramics for the Archaeologist.
She carried out most of her work

in a laboratory at home, in relative
isolation, rarely going into the field,
but nevertheless carved out a unique
niche for herself in the profession.

Kathleen Kenyon (1906-1978)

A formidable British archaeologist,
daughter of a director of the British
Museum, Kenyon trained on Roman
sites in Britain under Mortimer
Wheeler (see box, p. 34), and adopted
his method, with its close control

over stratigraphy. She subsequently
applied this approach in the Near East
at two of the most complex and most
excavated sites in Palestine: Jericho and
Jerusalem. At Jericho, in 1952—1958, she
found evidence that pushed back the
date of occupation to the end of the Ice
Age, and uncovered the walled village

Gertrude Caton-Thompson — her work at
Great Zimbabwe confirmed that the site was
the work of a major African culture.
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Kathleen Kenyon (above left) was a great excavator and worked at two of the most important and complex sites in the Near East, Jericho and Jerusalem.
Tatiana Proskouriakoff (above center) trained as an architect and worked originally as a museum artist — this (above right) is her reconstruction of the
Maya site of Xpuhil. Her work on Maya glyphs contributed greatly to their final decipherment.

of the Neolithic farming community,
commonly referred to as “the earliest
town in the world.”

Tatiana Proskouriakoff (1909-198s)
Born in Siberia, Proskouriakoff moved
with her family to Pennsylvania in
1916. Unemployed after graduating as
an architect in 1930 during the Great
Depression, she ended up working as
a museum artist in the University of
Pennsylvania. A visit to the Maya site
of Piedras Negras led her to devote the
rest of her life to Maya architecture,
art, and hieroglyphs. A skilled artist,
she produced numerous plans of

the architecture of Chichen Itza and
Copan, and a definitive book entitled A
Study of Classic Maya Sculpture.

She also worked alone till her death
on the complex problems of Maya
hieroglyphic writing, challenging the
theory that the inscriptions contained
only calendrical and astronomical
information and putting forward
the pioneering notion that the Maya
were also recording their political
and dynastic histories, work that
contributed to the breakthrough in the
decipherment of Maya hieroglyphs.

Mary Leakey (1913-1996)

A cigar-smoking, whisky-drinking
British archaeologist who, together
with her husband Louis (see p. 42),
transformed their chosen field. They

worked for almost half a century at
many sites in East Africa, carrying out
meticulous excavations, most notably
at Olduvai Gorge, Tanzania, where in
1959 Mary unearthed the skull of an
adult australopithecine, Zinjanthropus
boisei, of 1.79 million years ago; and
at Laetoli, where she excavated the
famous trails of fossilized hominin
footprints, made 3.7 million years
ago. She also painstakingly recorded a
large amount of Tanzanian rock art.

A splendid insight into the careers
and personalities of women as well
as male archaeologists in Greece in
the early years of the 20th century is

Mary Leakey worked for almost half a
century at various early hominin sites in
East Africa, transforming our knowledge of
human development.

given in Faces of Archaeology in Greece
(Hood, 1998), with a wonderful series
of portrait caricatures by Piet de Jong,
who was the chief illustrator for Sir
Arthur Evans at his excavations at
Knossos in Crete. Among the well-
known archaeologists are Winifred
Lamb (1894-1963), the excavator

of Thermi in Lesbos (contemporary
with early Troy); Hetty Goldman
(1881-1972), excavator of Early Bronze
Age Eutresis; and Virginia Grace
(1901-1994), a world authority on

the Roman amphora trade. None

of these married. It is clear that the
women scholars who did marry, and
thus ended their professional careers
— such as Vivian Wade-Gery (1897—
1988) or Josephine Shear (1901-1967)
— were just as brilliant academically.

Virginia Grace (above left) and Hetty
Goldman (above right) both working in
Greece in the early 20th century, as depicted
by Piet de Jong. They had long and very
distinguished careers in archaeology.
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ATURNING POINT IN ARCHAEOLOGY

The 1960s marked a turning point in the development of
archaeology. By this time various dissatisfactions were being
expressed with the way research in the subject was being
conducted. These dissatisfactions were not so much with
excavation techniques, or with the newly developed scien-
tific aids, but with the way conclusions were drawn from
them. The first and most obvious point concerned the role
of dating. The second went beyond this: it focused on the
way archaeologists explain things, on the procedures used
in archaeological reasoning. With the advent of radiocarbon
dating, dates could in many cases be assigned rapidly, and
without the long and laborious framework of cross-cultural
comparisons needed previously. To establish a date was no
longer one of the main end products of research. It was still
important, but it could now be done much more efficiently,
allowing the archaeologist to go on to ask more challenging
questions than merely chronological ones.

The second and perhaps more fundamental cause for
dissatisfaction with the traditional archaeology was that it
never seemed to explain anything, other than in terms of
migrations of peoples and supposed “influences.” Already
in 1948 the American archaeologist Walter W. Taylor (1913—
1997) had formulated some of these dissatisfactions in
his A Study of Archaeology. He had argued for a “conjunc-
tive” approach, in which the full range of a culture system
would be taken into consideration. And in 1958, Gordon
Willey and Philip Phillips (1900-1994) in their Method and
Theory in American Archaeology had argued for a greater
emphasis on the social aspect, for a broader “processual
interpretation” or study of the general processes at work in
culture history. They also spoke of “an eventual synthesis in
a common search for sociocultural causality and law.”

That was all very well, but what would it mean in practice?

The Birth of the New Archaeology

In the United States the answer was provided, at least in
part, by a group of younger archaeologists, led by Lewis
Binford (1931—2011), who set out to offer a new approach
to the problems of archaeological interpretation, which
was soon dubbed by its critics and then by its supporters
“the New Archaeology.” In a series of articles, and later in
an edited volume, New Perspectives in Archaeology (1968),
Binford and his colleagues argued against the approach that
tried to use archaeological data to write a kind of “counterfeit
history.” They maintained that the potential of the archaeo-
logical evidence was much greater than had been realized
for the investigation of social and economic aspects of past
societies. Their view of archaeology was more optimistic
than that of many of their predecessors.

They also argued that archaeological reasoning should
be made explicit. Conclusions should be based not simply
on the personal authority of the scholar making the inter-
pretation, but on an explicit framework of logical argument.
In this they relied on current ideas within the philosophy
of science, where conclusions, if they are to be considered
valid, must be open to testing.

Within the spirit of processual archaeology advocated
by Willey and Phillips, they sought to explain rather than
simply to describe, and to do so, as in all sciences, by seeking
to make valid generalizations.

In doing this they sought to avoid the rather vague talk of
the “influences” of one culture upon another, but rather to
analyze a culture as a system which could be broken down
into subsystems. This led them to study subsistence in its
own right, and technology, and the social subsystem, and
the ideological subsystem, and trade and demography, and
so forth, with much less emphasis on artifact typology and
classification. In this way they had been partly anticipated
Dby the ecological approach of the 1950s, which was already

Lewis Binford, the founder of the “New Archaeology,” lecturing
on his work among the Nunamiut hunters of Alaska.




PROCESSUAL ARCHAEOLOGY:
KEY CONCEPTS

In the early days of the New Archaeology, its principal
exponents were very conscious of the limitations of the
older, traditional archaeology. The following contrasts
were among those which they often emphasized:

THE NATURE OF ARCHAEOLOGY:

Explanatory vs Descriptive

Archaeology’s role was now to explain past change,
not simply to reconstruct the past and how people
had lived. This involved the use of explicit theory.

EXPLANATION: Culture process vs Culture history
Traditional archaeology was seen to rely on historical
explanation: the New Archaeology, drawing on the
philosophy of science, would think in terms of culture
process, of how changes in economic and social
systems take place. This implies generalization.

REASONING: Deductive vs Inductive

Traditional archaeologists saw archaeology as
resembling a jigsaw puzzle: the task was one of
“piecing together the past.” Instead, the appropriate
procedure was now seen as formulating hypotheses,

constructing models, and deducing their consequences.

VALIDATION: Testing vs Authority

Hypotheses were to be tested, and conclusions
should not be accepted on the basis of the authority
or standing of the research worker.

RESEARCH FOCUS:

Project design vs Data accumulation

Research should be designed to answer specific
questions economically, not simply to generate more
information which might not be relevant.

CHOICE OF APPROACH:

Quantitative vs Simply qualitative

The benefits were seen of quantitative data, allowing
computerized statistical treatment, with the possibility
of sampling and significance testing. This was often
preferred to the purely verbal traditional approach.

SCOPE: Optimism vs Pessimism
Traditional archaeologists often stressed that
archaeological data were not well suited to the

reconstruction of social organization or cognitive systems.

The New Archaeologists were more positive and
argued that one would never know how hard these
problems were until one had tried to solve them.
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studying what one might call “the subsistence subsystem”
in very much these terms.

In order to fulfill these aims, the New Archaeologists
to alarge extent turned away from the approaches of history
towards those of the sciences. Very similar develop-
ments were under way in Britain at the same time, well
exemplified by the work of David L. Clarke (1937-1976),
particularly in his book Analytical Archaeology (1968),
which reflected the great willingness of the New Archaeolo-
gists to employ more sophisticated quantitative techniques,
where possible computer-aided (computers first became
available in the 1960s for the storage, organization, and
analysis of data), and to draw on ideas from other disci-
plines, notably geography.

It must be admitted that in their enthusiasm to seize on
and utilize a battery of new techniques, the New Archae-
ologists drew also on a range of previously unfamiliar
vocabularies (drawn from systems theory, cybernetics, etc.),
which their critics tended to dismiss as jargon. Indeed
in recent years, several critics have reacted against some
of those aspirations to be scientific, which they have cat-
egorized as “scientistic” or “functionalist.” Much of the
emphasis of early processual archaeology was indeed upon
functional or ecological explanation, and it is now possible
to regard its first decade as representing a “functional-pro-
cessual” phase, which has been followed in recent years by
a “cognitive-processual” phase, which seeks more actively to
include the consideration of symbolic and cognitive aspects
of early societies into the program of research. Many of
these points are considered in Chapter 12. But there can
be no doubt that archaeology will never be the same again.
Most workers today, even the critics of the early New Archae-
ology, implicitly recognize its influence when they agree
that it is indeed the goal of archaeology to explain what hap-
pened in the pastas well as to describe it. Most of them agree
too that in order to do good archaeology it is necessary to
make explicit, and then to examine, our underlying assump-
tions. That was what David Clarke meant when he wrote in a
1973 article of “the loss of innocence” in archaeology.

WORLD ARCHAEOLOGY -

The questioning approach of the New Archaeology and the
demand for explicit and quantitative procedures led to new
developments in field research, many of which built on or
coincided with the programs of fieldwork already being
conducted by archaeologists who would not necessarily
have thought of themselves as followers of the new school
of thought.

In the first place, there was a much greater emphasis on
field projects with well-defined research objectives — projects
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which set out to answer specific questions about the past.
In the second place, the new insights yielded by the eco-
logical approach made it clear that satisfactory answers to
many major questions would only be forthcoming if whole
regions and their environments were looked at, rather than
single sites in isolation. And the third development, very
much linked to the first and second, was the realization
that in order to carry out these objectives effectively, new
techniques needed to be introduced of intensive field survey
and selective excavation, coupled with statistically based
sampling procedures and improved recovery methods,
including screening (sieving) of excavated material.

These are the key elements of modern field research,
discussed in detail in Chapter 3. Here we should observe
that their widespread application has begun to create
for the first time a true world discipline: an archaeology
that reaches geographically right round the globe, and an
archaeology that reaches back in time to the beginnings of
human existence and right up to the modern period.

The Search for Origins

Among the pioneers of well-focused project design was
Robert J. Braidwood (1907-2003), of the University of
Chicago, whose multi-disciplinary team in the 1940s and
1950s systematically sought out sites in the Iraqi Kurdistan
region that would provide evidence for the origins of agri-
culture in the Near East (see Chapter 7). Another American
project, headed by Richard MacNeish (1918-2001), did the
same for the New World: their research in the 1960s in
the Tehuacan Valley of Mexico moved our understanding
of the long-drawn-out development of maize farming an
immense step forward.

If the origins of farming have been the subject of much
well-targeted research in recent decades, the rise of complex
societies, including civilizations, has been another. In par-
ticular, two American field projects have been outstandingly
successful: one in Mesopotamia led by Robert Adams (with
much use of aerial photography as well as field survey), and
the other in the Valley of Oaxaca, Mexico, led by Kent Flan-
nery and Joyce Marcus (see Chapter 13).

However, the credit for the most determined pursuit of
a project with a clear archaeological objective in the whole
history of archaeology should perhaps go to Louis Leakey
(1903-1972) and Mary Leakey (1913-1996), who between
them pushed back the known dates for our immediate
ancestors by several million years. As long ago as 1931 they
began their search in the Olduvai Gorge, East Africa, for
fossil human bones, but it was not until 1959 that their
extraordinary perseverance was rewarded and Mary Leakey
(see box, p. 39) made the first of many fossil hominin (early
human) finds in the Gorge. Africa has now become the
great focus of study for the early phases of humankind, and

has seen crucial theoretical debate between Lewis Binford,
C.K. Brain, Glynn Isaac (1937-1985), and others over the
likely hunting and scavenging behavior of our early ances-
tors (see Chapters 2 and 7).

The Archaeology of Continents

Research in Africa exemplifies the pushing back of archae-
ology’s frontiers in both time and space. The quest for
human origins has been one success story, but so too has
been the rediscovery through archaeology of the achieve-
ments and history of the Iron Age peoples of Affica,
including the building of Great Zimbabwe (box, pp.
466-67). By 1970 archaeological knowledge of the whole
continent was sufficiently advanced for J. Desmond Clark
(1916-2002), one of the leading researchers, to produce
the first synthesis, The Prehistory of Africa. Meanwhile, in
another equally little-studied continent, Australia, John
Mulvaney’s excavations in the early 19 60s at Kenniff Cave,
South Queensland, produced radiocarbon dates proving
occupation there during the last phase of the Ice Age —
thus establishing Australasia as one of the most fruitful
regions for new archaeological research in the world.

Work in Australia highlights two further important
trends in modern archaeology: the rise of ethnoarchaeol-
ogy or “living archaeology”; and the increasing worldwide
discussion about who should control or “own” monuments
and ideas about the past.

The Living Past

From its beginnings the New Archaeology placed great
emphasis on explanation — in particular explaining how
the archaeological record was formed, and what excavated
structures and artifacts might mean in terms of human
behavior. It came to be realized that one of the most
effective ways of addressing such questions would be to
study the material culture and behavior of living societies.
Ethnographic observation itself was nothing new — anthro-
pologists had studied the Native Americans and Australian
Aborigines since the 19th century. What was new was the
archaeological focus: the new name, ethnoarchaeology,
emphasized this. The work of Richard Gould among the
Aborigines in Australia, Richard Lee among the !Kung San
of southern Africa, and Lewis Binford among the Nuna-
miut Eskimo has established ethnoarchaeology — discussed
in more detail in Chapter 5 — as one of the most significant
recent developments in the whole discipline.

However, the increasing involvement of archaeologists
with living societies, and the simultaneous rise among
such societies of an awareness of their own heritage and
their own claims to it, have brought to the fore the question:
Who should have access to, or ownership of, the past? It



is clear, for example, that the only inhabitants of Australia
before European settlement were the Aborigines. Should it
therefore be the Aborigines themselves who control archae-
ological work on their forebears, even those dating back
20,000 years or more? This important issue is explored
further in Chapter 14.

Archaeologists such as John Mulvaney and Rhys
Jones (1941—2001) have stood shoulder to shoulder
with the Aborigines in the fight to prevent destruction
by developers of parts of Australia’s precious ancient
heritage, for instance in Tasmania. Inevitably, though, as
the pace of worldwide economic development has quick-
ened, archaeologists everywhere have had to adapt and
learn to salvage what they can about the past in advance
of the bulldozer or plow. Indeed the massive upsurge of
this salvage or rescue archaeology, much of it government-
funded, has given a new impetus to the archaeology of our
towns and cities — to what in Europe is known as medieval
or postmedieval archaeology, and what in the United
States and elsewhere is called historical archaeology.

Who Are the Searchers?

The growth of salvage work also leads us to ask: Who today
actually are the searchers in archaeology? A century ago
they were often wealthy individuals, who had the leisure
to speculate about the past, and to undertake excavations.
Or in other cases, they were travelers who had reason to
be in remote places, and used the opportunity to under-
take researches in what was effectively their spare time.
Forty years ago the searchers in archaeology tended to be
university scholars, or the representatives of museums
seeking to enlarge their collections, or the employees of
learned societies and academic institutions (like the Egypt
Exploration Society), nearly all of them based in the more
prosperous capitals of Europe and the United States.

Today most countries in the world have their own gov-
ernment archaeological or historical services. The scope of
current public archaeology is reviewed in Chapters 14 and
15. But it is worth noting here that today a “searcher” (i.e. a
professional archaeologist) is more likely to be an employee,
often directly or indirectly a government employee, on a
salvage project, than a more independent research worker.
The “searchers” of today are employed in a wide range of
different roles, as reflected in the contemporary profession-
als whose careers are reviewed in Chapter 16.

New Currents of Thought

Postmodernist currents of thought in the 1980s and 199o0s,
drawn first from architectural theory and literary studies,
and then from wider social and philosophical fields, encour-
aged a great diversity of approaches to the past. While
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many field archaeologists were relatively untouched by
theoretical debates, and the processual tradition established
by the New Archaeology rolled on, there were several new
approaches, sometimes collectively termed postprocessual,
which dealt with interesting and difficult questions. Influ-
ential arguments, some of them first advanced by Ian
Hodder (excavator at Catalhdyiik; see box on pp. 46—47) and
his students, have stressed that there is no single, correct
way to undertake archaeological inference, and that the goal
of objectivity is unattainable. Even the archaeological data
are “theory laden,” and as many “readings” are possible
as there are research workers. But in their more extreme
form these arguments have led to charges of “relativism,”
or a research style where “anything goes,” and where the
borderlines between archaeological research and fiction (or
science fiction) may be difficult to define.

The earlier writings of Michael Shanks and Christopher
Tilley, especially their somewhat provocative “black” and
“red” books, initially provoked reactions of this kind. But
in their later writings they, and indeed the majority of post-
processual archaeologists, have taken a less aggressively
anti-scientific tone, and the emphasis has instead been
upon the use of a variety of personal and often humanistic
insights to develop a range of different fields and interests,
recognizing the varied perspectives of different social
groups, and accepting the consequent “multivocality” of
the postmodern world. The epistemological debate seems
over now, with much less rhetorical position-taking and
with the recognition that there is no single or coherent
postprocessual archaeology, but rather a whole series of
interpretive approaches and interests, enriched by the
variety of intellectual sources upon which various scholars
have drawn (see box overleaf). Michael Shanks and Ian
Hodder suggested that “interpretive archaeologies” (plural)
may be a more positive label than “postprocessual.”

One of the strengths of the interpretive approach is
to bring into central focus the actions and thoughts of
individuals in the past, which is also the goal of cogni-
tive archaeology (see Chapter 12). But it goes beyond the
methodological individualism of the latter, arguing that in
order to understand and interpret the past, it is necessary to
employ an empathetic approach, to “get inside the minds”
and think the thoughts of the people in question. This might
seem a logical goal when examining symbolic systems (for
example figurative works, such as paintings, employing a
complex iconography) but there is in reality no easy way to
get into other people’s minds, especially past minds, and the
methodology of the empathetic approach is not clear.

The various interpretive archaeologies often reject the
tendency toward cross-cultural comparison and the modes
of explanation relying upon generalization characteristic of
processual archaeology. So too do those working in Classi-
cal archaeology, or in the medieval period, or in other cases
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INTERPRETIVE OR POST-
PROCESSUAL ARCHAEOLOGIES

Postprocessualism is a collective term for a number of
approaches to the past, all of which have roots in the
postmodernist current of thought that developed in the
1980s and 1990s:

The neo-Marxist element has a strong commitment to
social awareness: that it is the duty of the archaeologist
not only to describe the past, but to use such insights to
change the present world. This contrasts quite strikingly
with the aspirations towards objectivity of many
processual archaeologists.

The post-positivist approach rejects the emphasis on the
systematic procedures of scientific method which are
such a feature of processual archaeology, sometimes
seeing modern science as hostile to the individual, as
forming an integral part of the “systems of domination”
by which the forces of capitalism exert their “hegemony.”

The phenomenological approach lays stress on the
personal experiences of the individual and on the way in
which encounters with the material world and with the
objects in it shape our understanding of the world. In
landscape archaeology, for example, the archaeologist
sets out to experience the humanly shaped landscape
as it has been modified and formed by human activities.

The praxis approach lays stress upon the central role of
the human “agent” and upon the primary significance of
human actions (praxis) in shaping social structure. Many
social norms and social structures are established and
shaped by habitual experience (and the notion of habitus
similarly refers to the unspoken strategy-generating
principles employed by the individual which mediate
between social structure and practice). The role of the
individual as a significant agent is thus emphasized.

The hermeneutic (or interpretive) view rejects
generalization, another feature of processual
archaeology. Emphasis is laid, rather, upon the
uniqueness of each society and culture and on the need
to study the full context of each in all its rich diversity. A
related view stresses that there can be no single correct
interpretation: each observer or analyst is entitled to
their own opinion about the past. There will therefore be
a diversity of opinions, and a wide range of perspectives
— which is why the emphasis is on interpretive
archaeologies (plural).

where the textual evidence is so rich as to require that the
approach be context-specific.

Some of the most interesting work on themes such as the
rise of complex societies thus continues to be undertaken
outside the new interpretive or postprocessual tradition, by
such scholars as Kent Flannery, Henry Wright, or Tim Eatle,
who are willing to make cross-cultural comparisons within
some more general framework. The study of early human
developments in the Paleolithic period also has to operate
within a comparative framework where hominin fossils
and material culture are compared between continents.
Questions relating to the development of human cogni-
tive abilities are certainly being addressed with renewed
vigor, but the intellectual context of the discussion remains
broadly within the processual (or cognitive-processual) and
scientific tradition. In other areas, however, and notably for
those periods when archaeology can be text-aided, interpre-
tive approaches are widespread.

One theme which has recently come to the fore is an
increased appreciation of the role played by artifacts them-
selves — material things — in the development of human
relationships and in the promotion of social as well as
technological change. Such a view goes beyond the early
materialism of economic thinkers such as Karl Marx, and
looks in more detail at the symbolic roles played by artifacts
in the articulation of human societies. It involves also a
consideration of agency, whether in people or in things.
Another special focus of recent interest is the human body,
and the way it has been viewed, conceptualized, and repre-
sented symbolically by different societies.

Pluralizing Pasts

The postprocessual archaeologists are certainly right in
arguing that our own interpretation and presentation of
the past, as in any museum display, or indeed in the origin
myth of almost any modern nation, involves choices which
depend less on an objective assessment of the data than
on the feelings and opinions of the researchers and of
the clients whom they aim to please. The great national
museum in the United States, the Smithsonian Institu-
tion in Washington, D.C., found it almost impossible to
mount an exhibition in 1995 dealing with the destruction
of Hiroshima 50 years earlier, without exciting the ire both
of ex-servicemen and of liberals sensitive to Japanese sen-
sibilities. The development of indigenous archaeologies
raises comparable issues (Chapters 14 and 15).

These issues came to the fore in successive meetings of
the World Archaeology Congress (WAC), founded in 1986
by the British archaeologist Peter Ucko (1938-2007), who
had served as the Principal of the Australian Institute of
Aboriginal Studies, where he had quickly perceived the
need to create and heed a platform for indigenous voices.



The presentation of the past can be unexpectedly controversial
and open to criticisms of lack of objectivity and insensitivity to
different views of the past, as shown by an exhibition concerned
with Hiroshima at the Smithsonian Institution in 1995.

Although the 1994 meeting in New Delhi, India, was
marred by internal Indian disagreements, and intending
participants from Arab and developing countries were
refused US entry visas for the 2003 WAC in Washington,
D.C., the Congress has succeeded in creating a forum
where the archaeologies of newly emerged nations and of
different ethnic groups are respected and encouraged.

It is evident that archaeology cannot avoid being caught
up in the issues of the day, social and political as well as
intellectual. An example is the influence of feminist think-
ing (somewhat belatedly in archaeology) and the growth
of feminist archaeology, which overlaps with the relatively
new field of gender studies (see Chapter 5). A pioneer in the
emphasis of the importance of women in prehistory was
Marija Gimbutas (1921-1994). Her research in the Balkans
led her to create a vision of an “Old Europe” associated with
the first farmers whose central focus was (or so she argued)
abeliefin a great “Mother Goddess” figure. Although many
feminist archaeologists today would take issue with certain
aspects of Gimbutas’s approach, she has certainly helped
foster the current debate on gender roles.

In an article published in 1984, Margaret Conkey and
Janet Spector drew attention to the androcentrism (male
Dbias) of the discipline of archaeology. As Margaret Conkey
pointed out, there existed a need “to reclaim women’s
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experience as valid, to theorize this experience, and to use
this to build a program of political action.” However, the
questions they raised were not widely explored until the
1990s because it was not until then that a suitable critical
climate existed in archaeology. In Britain, this was provided
by the theoretical development of postprocessual archae-
ology and much feminist research has been conducted
within this framework. In North America, a combination of
feminist critique, the growth of historical archaeology, and
the keen interest taken by indigenous groups in their own
past, formed the intellectual environment for the debate.

Comparable questions have continued to emerge in the
developing indigenous archaeologies in the territories of
former colonies, now emancipated from the former impe-
rial power. The appropriate policy for cultural heritage
management, and indeed the very nature of the cultural
heritage, are often contested among competing inter-
est groups, sometimes along ethnic lines. Marginalized
groups, such as the Australian Aborigines, have sought to
achieve more influence in the definition and management
of the heritage, and have often found their interests over-
looked and misunderstood.

Deeper questions arise, however, about the nature of the
“globalization” process, itself the outcome of technological
advances developed in the West, and whether the nature
of the very notion of “cultural heritage” as commonly
understood may not be a product of Western thought. The
Western-conceived notion of Cultural Heritage Management
has been seen by post-colonial thinkers as an imposition of
Western values, with officially endorsed notions of “heritage”
perhaps leading to homogenization and the undervaluation
of cultural diversity. Even the UNESCO-sponsored listing of
“World Heritage Sites,” from the standpoint of this critique,
is dominated by Western-formulated notions of “heritage.”

Such questions are also raised much nearer to home by
archaeologists in the Western world. There is an increasing
interest in the archaeology of recent centuries, right down
to the present, to the point that “heritage” becomes a term
the precise meanings of which are frequently contested.

While some aspects of the archaeology at the beginning
of the new millennium were inevitably controversial, they
were also in some ways very positive. They emphasized
the value and importance of the past for the contemporary
world, and they led to the realization that the cultural heri-
tage is an important part of the human environment, and
in some ways as fragile as the natural environment. They
imply, then, that the archaeologist has an important role to
play in achieving a balanced view also of our present world,
which is inescapably the product of the worlds which have
preceded it. The task of interpretation is now seen as very
much more complex than it once seemed: that is all part
of the “loss of innocence” which accompanied the New
Archaeology more than 40 years ago.
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CATALHOYUK: INTERPRETIVE
ARCHAEOLOGIES IN ACTION

The history of research at this
important early farming site in
Turkey well illustrates the changing
approaches to archaeology in the
past half-century.

Original Excavations

The site was discovered by
archaeologist James Mellaart in 1958,
in the course of a survey of the fertile
Konya Plain in south-central Turkey
which began in 1951. He started
excavating the site in 1961, and the
dramatic nature of his discovery soon
became clear. The 21-m (65-ft) high
mound cloaked the remains of an
early Neolithic (early farming) town

13 ha (32 acres) in extent with an
“agglomerate” plan (see p.398) and
with deeply stratified levels going back
at least to 7200 BC. The well-preserved
rooms had plastered walls, some with
wall paintings and plaster decorations
incorporating bull skulls, and the finds
included terracotta figures, several of
them female, suggesting to certain
scholars a “Mother Goddess” cult.
Well-preserved remains of textiles

A reconstruction from Mellaart’s
publication of “Shrine VI.A.10";
note the bulls’ skulls and
plaster relief on
the wall.

TURKEY
o Catalhdyiik

(linen) and of plants and animals
were recovered, and the obsidian of
which the abundant tools were made
proved on trace-element analysis
(see pp. 356—60) to derive from local
sources. In 1965 the excavation was
interrupted, leaving many questions
unanswered. In particular it was not
clear whether Mellaart’s excavations
at the southwest part of the site had
revealed a “shrine quarter,” or whether
the high frequency of rooms with
painted walls and other symbolic
materials would be repeated on other
parts of the mound.

Aims of the New Researches
lan Hodder, the most influential
figure in the postprocessual
movement of the 1980s and 1990s,
has taken up the challenge offered
by the site, beginning surface
research in 1993 and excavation in
1995. One aim of the project was
to use modern field techniques to
investigate the structure of the site
and the functioning of its buildings
and so to answer some of the central

A large clay figurine of a “Mother Goddess”
supported by two felines, found by Mellaart.

questions left unresolved by Mellaart.
Also, a falling water table in the area
made urgent the investigation of
the lower, unexcavated parts of the
site which were known to have well-
preserved organic remains, such as
wood, wooden artifacts, baskets,
and perhaps unfired clay tablets,
necessitating a 6-month excavation
season in 1999.

But Hodder also set himself
two yet more ambitious objectives
appropriate to the “interpretive”
approach arising from the
postprocessual debate. The first was
to develop a more flexible and open
approach to stratigraphic excavation.
This has involved encouraging
interpretation “at the trowel’s
edge.” The moment of excavation is
surrounded in discussion between
the excavator and a wide range of
specialists. The different specialists
process material from the trench
quickly so that they can feed
information back to the excavator.
The excavators are also asked to
keep video records and to make diary
entries about their interpretations as
they dig, and all the data are made
available on an interactive database.

The second objective was similarly
to allow more open-ended and
multivocal approaches to the
interpretation of the site as a whole,
allowing not only different specialists
to have a voice, but also the local



inhabitants, and indeed visitors, not
least those considering (with the

late Marija Gimbutas) the site to be
important for the emergence of a cult
of the “Mother Goddess” (see pp. 45,
217-18, and 410-11).

The decision to make data from the
excavation available on the project’s
website (http://www.catalhoyuk.com)
thus goes beyond a simple intention
to publish the findings promptly:
it furthers the postprocessual or
interpretive wish for multiple and
alternative interpretations by all
those choosing to take part. While

Recently discovered skeletal figurine.

the excavators have a duty to use
their specialist knowledge of the site
to put forward interpretations, an
inclusive approach to arriving at those
interpretations is sought.

The accompanying anthropological
project focuses on the community
living in the surrounding villages
(some of whom are hired at the site),
on domestic and foreign tourists
visiting the site, on Goddess groups
and worshippers, on the local and
central government officials, and
on the artists and fashion designers
interested in the site. This “multi-
sited” ethnography is seen as
an integral part of the “reflexive
methodology” used at Catalhoytik.

In the same spirit several semi-
independent excavation teams work
in different areas of the site, including
a team of Berkeley archaeologists,

a team from Poznanin Poland, and
three Turkish excavation teams.

All these teams and the social
anthropology/cultural heritage
project, as well as the Museum

The new excavations directed by lan Hodder.

and Interpretive Public Programs
(involving the newly constructed
Visitor Center), operate under the
general direction of lan Hodder.

Results
The excavation, due to last 25 years,
has been underway now for over 15
years and it is possible to assess the
extent to which the use of a reflexive
methodology gives insights that differ
from those of 40 years ago. Certainly
a large number of publications have
appeared, including a volume written
by Sadrettin Dural, the site guard.
New insights from detailed
micromorphological, micro-residue
and chemical studies of deposits
on house floors have shown that

buildings such as Mellaart’s “Shrine
VI.A.10” were houses used for a wide
range of daily functions. The complex
symbolism at Catalhoyiik was an
integral part of daily life. The figurines
of women, along with men and
animals, have depositional contexts
in middens which do not suggest
gods and goddesses.

Hodder’s approach has its critics,
yet this does appear to hold the
promise of being one of those
influential projects where a different
and coherent theoretical approach
actually does have a significant
impact on archaeological practice.

A recent reconstruction based on the
discoveries in Building 1.
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The history of archaeology is both the history of ideas

and ways of looking at the past, and the history of

employing those ideas and investigating questions.

Humans have always speculated about their past,
but it was not until 1784 that Thomas Jefferson under-

took the first scientific excavation in the history of

archaeology. The discipline of archaeology became
firmly established in the 19th century when three
great advances, namely the acceptance of the antiquity
of humankind, the concept of evolution, and the devel-
opment of the Three Age System, offered a framework
for studying and asking intelligent questions about
the past.

The “classificatory-historical period” of archaeology
lasted from the mid-19th century until around 1960
and its chief concern was the development and study
of chronologies. During this time there were rapid
advances in scientific aids for archaeology, particularly
in the field of dating.
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The relics of past human activity are all around us. Some
of them were deliberate constructions, built to last, like the
pyramids of Egypt, the Great Wall of China, or the temples
of Mesoamerica and India. Others, like the remains of
the Maya irrigation systems of Mexico and Belize, are the
visible relics of activities whose aim was not primarily to
impress the observer, but which still command respect
today for the scale of the enterprise they document.

Most of the remains of archaeology are far more modest,
however. They are the discarded refuse from the daily
activities of human existence: the food remains, the bits
of broken pottery, the fractured stone tools, the debris that
everywhere is formed as people go about their daily lives.

In this chapter we define the basic archaeological terms,
briefly survey the scope of the surviving evidence and look
at the great variety of ways in which it has been preserved for
us. From the frozen soil of the Russian steppes, for instance,
have come the wonderful finds of Pazyryk, those great
chieftains’ burials where wood and textiles and skins are
splendidly preserved. From the dry caves of Peru and other

What is Left?

ariety of the Evidence

arid environments have come remarkable textiles, baskets,
and other remains that often perish completely. And by
contrast, from wetlands, whether the swamps of Florida or
the lake villages of Switzerland, further organic remains are
being recovered, this time preserved not by the absence of
moisture, but by its abundant presence to the exclusion of air.

Extremes of temperature and of humidity have preserved
much. So too have natural disasters. The volcanic eruption
that destroyed Pompeii and Herculaneum (box, pp. 24-25) is
the most famous of them, but there have been others, such
as the eruption of the Ilopango volcano in El Salvador in the
2nd century Ap, which buried land surfaces and settlement
remains in a large part of the southern Maya area.

Our knowledge of the early human past is dependent
in this way on the human activities and natural processes
that have formed the archaeological record, and on those
further processes that determine, over long periods of time,
what is left and what is gone for ever. Today we can hope to
recover much of what is left, and to learn from it by asking
the right questions in the right way.

BASIC CATEGORIES OF ARCHAEOLOGICAL EVIDENCE

Undoubtedly one of the main concerns of the archaeologist
is the study of artifacts — objects used, modified, or made
by people. But, as the work of Grahame Clark and other
pioneers of the ecological approach has demonstrated
(Chapter 1), there is a whole category of non-artifactual
organic and environmental remains — sometimes called “eco-
facts” — that can be equally revealing about many aspects
of past human activity. Much archaeological research has
to do with the analysis of artifacts and these organic and
environmental remains that are found together on sites,
themselves most productively studied together with their
surrounding landscapes and grouped together into regions.

Artifacts are humanly made or modified portable objects,
such as stone tools, pottery, and metal weapons. In Chapter
8 we look at methods for analyzing human technological
prowess in the mastery of materials for artifacts. But artifacts

provide evidence to help us answer all the key questions — not
just technological ones — addressed in this book. A single clay
vessel or pot can be the subject of several lines of inquiry. The
clay may be tested to produce a date for the vessel and thus
perhaps a date for the location where it was found (Chapter 4),
and tested to find the source of the clay and thus give evidence
for the range and contacts of the group that made the vessel
(Chapters 5 and 9). Pictorial decoration on the pot's surface
may be used in a typological sequence (Chapter 3), and tell us
something about ancient beliefs, particularly if it shows gods
or other figures (Chapter 10). And analysis of the vessel’s shape
and any food or other residues found in it can yield informa-
tion about the pot's use, perhaps in cooking, as well as about
ancient diet (Chapter 7).

Some researchers broaden the meaning of the term “arti-
fact” to include all humanly modified components of a site
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or landscape, such as hearths, postholes, and storage pits —
but these are more usefully described as features, defined in
essence as non-portable artifacts. Simple features such as
postholes may themselves, or in combination with remains
of hearths, floors, ditches, etc., give evidence for complex
features or structures, defined as buildings of all kinds, from
houses and granaries to palaces and temples.

Non-artifactual organic and environmental remains or eco-
facts include human skeletons, animal bones, and plant
remains, but also soils and sediments — all of which may
shed light on past human activities. They are important
because they can indicate, for example, what people ate
or the environmental conditions under which they lived
(Chapters 6 and 7).

Archaeological sites may be thought of as places where arti-
facts, features, structures, and organic and environmental
remains are found together. For working purposes one can
simplify this still further and define sites as places where
significant traces of human activity are identified. Thus a
village or town is a site, and so too is an isolated monument
like Serpent Mound in Ohio or Stonehenge in England.
Equally, a surface scatter of stone tools or potsherds may rep-
resent a site occupied for no more than a few hours, whereas
a Near Eastern tell or mound is a site indicating human
occupation over perhaps thousands of years. In Chapter §
we consider the great variety of sites in more detail and look
at the ways in which archaeologists classify them and study
them regionally — as part of the investigation of settlement
patterns. Here, however, we are more concerned with the
nature of individual sites and how they are formed.

The Importance of Context

In order to reconstruct past human activity at a site it is cru-
cially important to understand the context of a find, whether
artifact, feature, structure, or organic remain. A find’s

context consists of its immediate matrix (the material sur-
rounding it, usually some sort of sediment such as gravel,
sand, or clay), its provenience (horizontal and vertical posi-
tion within the matrix), and its association with other finds
(occurrence together with other archaeological remains,
usually in the same matrix). In the 19th century the dem-
onstration that stone tools were associated with the bones
of extinct animals in sealed deposits or matrices helped
establish the idea of humanity’s high antiquity (Chapter
1). Increasingly since then archaeologists have recognized
the importance of identifying and accurately recording
associations between remains on sites. This is why it is
such a tragedy when looters dig up sites indiscriminately
looking for rich finds, without recording matrix, proven-
ience, or associations. All the contextual information is lost.
A looted vase may be an attractive object for a collector, but
far more could have been learnt about the society that pro-
duced it had archaeologists been able to record where it was
found (in a tomb, ditch, or house?) and in association with
what other artifacts or organic remains (weapons, tools,
or animal bones?). Much information about the Mimbres
people of the American Southwest has been lost forever
because looters bulldozed their sites, hunting for the
superbly painted — and highly sought after — bowls made by
the Mimbres 1000 years ago (see box, p. 545).

When modern (or ancient) looters disturb a site, perhaps
shifting aside material they are not interested in, they
destroy that material's primary context. If archaeologists
subsequently excavate that shifted material, they need to
be able to recognize that it is in a secondary context. This
may be straightforward for, say, a Mimbres site, looted quite
recently, but it is much more difficult for a site disturbed in
antiquity. Nor is disturbance confined to human activity:
archaeologists dealing with the tens of thousands of years
of the Old Stone Age or Paleolithic period know well that
the forces of nature — encroaching seas or ice sheets, wind
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and water action — invariably destroy primary context. A
great many of the Stone Age tools found in European river

In recent years archaeologists have become increasingly
aware that a whole series of formation processes may have
affected both the way in which finds came to be buried and
what happened to them after they were buried — or in other
words their taphonomy (see box, pp. 282—-83).

One can make a useful distinction between cultural forma-
tion processes and noncultural or natural formation processes.
Cultural processes involve the deliberate or accidental activ-
ities of human beings as they make or use artifacts, build

gravels are in a secondary context, transported by water
action far from their original, primary context.

or abandon buildings, plow their fields, and so on. Natural
formation processes are natural events that govern both
the burial and the survival of the archaeological record.
The sudden fall of volcanic ash that covered Pompeii (see
box, pp. 24—25) is an exceptional natural process; a more
common one would be the gradual burial of artifacts or fea-
tures by wind-borne sand or soil. Likewise the transporting
of stone tools by river action, referred to above, is another
example of a natural process. The activities of animals on
a site — burrowing into it or chewing bones and pieces of
wood — are also natural processes.

At first sight these distinctions may seem of little inter-
est to the archaeologist. In fact they are vital to the accurate
reconstruction of past human activities. It may be impor-
tant, for instance, to know whether certain archaeological
evidence is the product of human or non-human activity. If
you are trying to reconstruct human woodworking activities
by studying cutmarks on timber, then you should learn to
recognize certain kinds of marks made by beavers using
their teeth and to distinguish these from cutmarks made by
humans using stone or metal tools (Chapter 8).

Let us take an even more significant example. For the
earliest phases of human existence in Africa, at the begin-
ning of the Old Stone Age or Paleolithic period, great

Early humans as mighty hunters (left] or mere scavengers
[below]? Our understanding of formation processes governs
the way in which we interpret associations of human tools with
animal bones from the fossil record in Africa.




theoretical schemes about our primitive hunting ability
have been based on the association between stone tools
and animal bones found at archaeological sites. The bones
were assumed to be those of animals hunted and slaugh-
tered by the early humans who made the tools. But studies
of animal behavior and cutmarks on animal bones by C.K.
Brain, Lewis Binford, and others suggest that in many
cases the excavated bones are the remains of animals
hunted by other predator animals and largely eaten by
these. The humans with their stone tools would have come
upon the scene as mere scavengers, at the end of a pecking
order of different animal species. By no means everyone
agrees with this scavenging hypothesis. The point to
emphasize here is that the issue can best be resolved by

EXPERIMENTAL ARCHAEOLOGY

One effective way to study formation
processes is through long-term
experimental archaeology. An
excellent example is the experimental
earthwork constructed on Overton
Down, southern England, in 1960.

The earthwork consists of a
substantial chalk and turf bank, 21 m
(69 ft) long, 7 m (25 ft) wide, and 2 m
(6 ft 7in.) high, with a ditch
cut parallel to it. The aim of the
experiment has been to assess not
only how the bank and ditch alter
through time, but also what happens
to materials such as pottery, leather,
and textiles that were buried in
the earthwork in 1960. Sections
(trenches) have been — or will be — cut
across the bank and ditch at intervals
of 2, 4, 8,16, 32, 64, and 128 years
(in real time, 1962, 1964, 1968, 1976,
1992, 2024, and 2088): a considerable
commitment for all concerned.

On this timescale, the project is
still at a relatively early stage. But
preliminary results are interesting.
In the 1960s the bank dropped some
25 cm (10 in.) in height and the ditch
silted up quite rapidly. Since the mid-
1970s, however, the structure has
stabilized. As for the buried materials,
tests after 4 years showed that pottery
was unchanged and leather little
affected, but textiles were already
becoming weakened and discolored.

The 1992 excavations revealed that
preservation was better in the chalk
bank, which is less biologically active,
than in the turf core where textiles
and some wood had completely
disappeared. The structure itself had
changed little since 1976, though
there was considerable reworking
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improving our techniques for distinguishing between cul-
tural and natural formation processes — between human
and non-human activity. Many studies are now focusing
on the need to clarify how one differentiates cutmarks on
bones made by stone tools from those made by the teeth of
animal predators (Chapter 7). Modern experiments using
replica stone tools to cut meat off bones are one helpful
approach. Other kinds of experimental archaeology can be
most instructive about some of the formation processes
that affect physical preservation of archaeological material
(see box below).

The remainder of this chapter is devoted to a more
detailed discussion of the different cultural and natural
formation processes.

and transport of fine sediment by
earthworms. The experiment has
already shown that many of the
changes that interest archaeologists
occur within decades of burial, and
that the extent of these changes can
be far greater than had hitherto been
suspected.

The bank and ditch as cut in 1960, together
with the changes revealed by sections cut
across the earthwork in 1962 and 1976.
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CULTURAL FORMATION PROCESSES - HOW PEOPLE HAVE AFFECTED
WHAT SURVIVES IN THE ARCHAEOLOGICAL RECORD

One may separate these processes rather crudely into two
kinds: those that reflect the original human behavior and
activity before a find or site became buried; and those (such
as plowing or looting) that came after burial. Now of course
most major archaeological sites are formed as the result
of a complex sequence of use, burial, and reuse repeated
many times over, so that a simple two-fold division of cul-
tural formation processes may not be so simple to apply
in practice. Nevertheless, since one of our main aims is to
reconstruct original human behavior and activity, we must
make the attempt.

Original human behavior is often reflected archae-
ologically in at least four major activities: in the case of a
tool, for example, there may be

acquisition of the raw material;

manufacture;

use (and distribution); and finally

disposal or discard when the tool is worn out or
broken. (The tool may of course be reworked and
recycled, i.e. repeating stages 2 and 3.)

DN w N~

An artifact may have entered the archaeological record at any one
of these four stages in its life cycle. The archaeologist’s task is to
determine which stage is represented by the find in question.

Hammerstone

point

MANUFACTURE

Similarly a food crop such as wheat will be acquired
(harvested), manufactured (processed), used (eaten), and
discarded (digested and the waste products excreted) — here
one might add a common intermediate stage of storage
before use. From the archaeologist's point of view the
critical factor is that remains can enter the archaeological
record at any one of these stages — a tool may be lost or
thrown out as inferior quality during manufacture, a crop
may be accidentally burnt and thus preserved during
processing. In order accurately to reconstruct the original
activity it is therefore crucial to try to understand which of
the stages one is looking at. It may be quite easy to identify,
say, the first stage for stone tools, because stone quarries
can often be recognized by deep holes in the ground with
piles of associated waste flakes and blanks which survive
well. But it is much more difficult to know beyond reason-
able doubt whether a sample of charred plant remains
comes from, say, a threshing floor or an occupation floor
—and this may also make it difficult to reconstruct the true
plant diet, since certain activities may favor the preserva-
tion of certain species of plant. This whole controversial
issue is discussed further in Chapter 7.

Bifacial point
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Deliberate burial of valuables or the dead is another
major aspect of original human behavior that has left its
mark on the archaeological record. In times of conflict or
war people often deposit prized possessions in the ground,
intending to reclaim them at a later date but sometimes for
one reason or another failing to do so. These hoards are a
prime source of evidence for certain periods, such as the
European Bronze Age, for which hoards of metal goods are
common, or later Roman Britain, which has yielded buried
treasures of silver and other precious metals. The archaeol-
ogist, however, may not find it easy to distinguish between
hoards originally intended to be reclaimed and valuables
buried perhaps to placate supernatural powers (placed, for
example, at a particularly dangerous part of a crossing over
a bog) with no reclamation intended.

How archaeologists set about trying to demonstrate
belief in supernatural powers and an afterlife is the subject
of Chapter 10. Here we may note that, in addition to
hoards, the major source of evidence comes from burial
of the dead, whether in simple graves, elaborate burial
mounds, or giant pyramids, usually with grave-goods
such as ceramic vessels or weapons, and sometimes with
painted tomb-chamber walls, as in ancient Mexico or
Egypt. The Egyptians indeed went so far as to mummify
their dead (see below) — to preserve them, they hoped, for
eternity — as did the Incas of Peru, whose kings were kept
in the Temple of the Sun at Cuzco and brought outside for
special ceremonies.

Human destruction of the archaeological record might be
caused by burials of the kind just described being dug
into earlier deposits. But people in the past deliberately or
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accidentally obliterated traces of their predecessors in innu-
merable other ways. Rulers, for instance, often destroyed
monuments or erased inscriptions belonging to previous
chiefs or monarchs. A classic example of this occurred in
ancient Egypt, where the heretic pharaoh Akhenaten, who
tried to introduce a new religion in the 14th century Bc, was
reviled by his successors and his major buildings were torn
down for reuse in other monuments. A Canadian team led
by Donald Redford has spent many years recording some
of these reused stone blocks at Thebes and has successfully
matched them with the help of a computerized database in
order to reconstruct (on paper), like a giant jigsaw, part of
one of Akhenaten’s temples.

Some human destruction meant to obliterate has inad-
vertently preserved material for the archaeologist to find.
Burning, for example, may not always destroy. It can often
improve the chances of survival of a variety of remains
such as of plants: the conversion into carbon greatly
increases the powers of resistance to the ravages of time.
Clay daubing and adobe usually decay, but if a structure
has been fired, the mud is baked to the consistency of a
brick. In the same way thousands of clay writing tablets
from the Near East have been baked accidentally or deliber-
ately in fires and thus preserved. Timbers too may char and
survive in structures, or at least leave a clear impression in
the hardened mud.

Today human destruction of the archaeological record
continues at a frightening pace, through land drainage,
plowing, building work, looting, etc. In Chapter 14 we
discuss how this affects archaeology generally and what the
potential implications are for the future.

NATURAL FORMATION PROCESSES - HOW NATURE AFFECTS
WHAT SURVIVES IN THE ARCHAEOLOGICAL RECORD

We saw above how natural formation processes such as
river action can disturb or destroy the primary context of
archaeological material. Here we will focus on that material
itself, and the natural processes that cause decay or lead to
preservation.

Practically any archaeological material, from plant
remains to metals, can survive in exceptional circum-
stances. Under normal conditions, however, inorganic
materials survive far better than organic ones.

Inorganic Materials

The most common inorganic materials to survive archae-
ologically are stone, clay, and metals.

Stone tools survive extraordinarily well — some are over
2 million years old. Not surprisingly they have always been

our main source of evidence for human activities during
the Paleolithic period, even though wooden and bone tools
(which are less likely to be preserved) may originally have
equaled stone ones in importance. Stone tools sometimes
come down to us so little damaged or altered from their
primary state that archaeologists can examine microscopic
patterns of wear on their cutting edges and learn, for
example, whether the tools were used to cut wood or animal
hides. This is now a major branch of archaeological inquiry
(Chapter 8).

Fired clay, such as pottery and baked mud brick or adobe,
is virtually indestructible if well fired. It is therefore again
not surprising that for the periods after the introduction
of pottery making (some 16,000 years ago in Japan, and
9000 years ago in the Near Eastand parts of South America)
ceramics have traditionally been the archaeologist's main
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source of evidence. As we saw earlier in this chapter, pots
can be studied for their shape, surface decoration, mineral
content, and even the food or other residues left inside them.
Acid soils can damage the surface of fired clay, and porous or
Dbadly fired clay vessels or mud brick can become fragile in
humid conditions. However, even disintegrated mud brick
can help to assess rebuilding phases in, for instance, Peru-
vian villages or Near Eastern tells (see illus. on p. 58).

Metals such as gold, silver, and lead survive well. Copper,
and bronze with a low-quality alloy, are attacked by acid
soils, and can become so oxidized that only a green deposit
or stain is left. Oxidation is also a rapid and powerful agent
of destruction of iron, which rusts and may likewise leave
only a discoloration in the soil. However, as will be seen
in Chapter &, it is sometimes possible to retrieve vanished
iron objects by making a cast of the hollow they have left
within the soil or within a mass of corrosion.

The sea is potentially very destructive, with underwater
remains being broken and scattered by currents, waves,
or tidal action. It can on the other hand cause metals to
be coated with a thick, hard casing of metallic salts (such
as chlorides, sulfides, and carbonates) from the objects
themselves; this helps to preserve the artifacts within.
If the remains are simply taken out of the water and not
treated, the salts react with air, and give off acid which
destroys the remaining metal. But the use of electrolysis
— placing the object in a chemical solution and passing a
weak current between it and a surrounding metal grill —
leaves the metal artifact clean and safe. This is a standard

procedure in underwater archaeology and is used on all
types of objects from cannons to the finds recovered from
the Titanic.

Organic Materials

Survival of organic materials is determined largely by the
matrix (the surrounding material) and by climate (local and
regional) — with the occasional influence of natural disas-
ters such as volcanic eruptions, which are often far from
disastrous for archaeologists.

The matrix, as we saw earlier, is usually some kind of sed-
iment or soil. These vary in their effects on organic material;
chalk, for example, preserves human and animal bone well
(in addition to inorganic metals). Acid soils destroy bones
and wood within a few years, but will leave telltale discol-
orations where postholes or hut foundations once stood.
Similar brown or black marks survive in sandy soils, as do
dark silhouettes that used to be skeletons (see Chapter 11).

But the immediate matrix may in exceptional circum-
stances have an additional component such as metal ore,
salt, or oil. Copper can favor the preservation of organic
remains, perhaps by preventing the activity of destructive
microorganisms. The prehistoric copper mines of central
and southeast Europe have many remains of wood, leather,
and textiles. Organic packing material found between
copper ingots on the 14th-century Bc Uluburun shipwreck,
off the coast of southern Turkey (see box, pp. 370-71), also
survived for the same reason.

The major sites and regions discussed in this chapter where natural formation processes - from wet to very dry or cold conditions - have

led to exceptionally good preservation of archaeological remains.
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This bronze head from a statue of a Greek male athlete was found off the coast of Croatia in 2001. Bronze survives well in seawater,
but some 2000 years of concretions had to be painstakingly removed by restorers.
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Mud brick survives well in the dry conditions of the Near East.
Here, at Tell Brak, Syria, excavations have exposed the remains of
walls dating back more than 3000 years. The modern building in
the background is also constructed with mud bricks.

Salt mines such as those of Iron Age Hallstatt, Austria,
have helped preserve organic finds. Even more remarkably,
a combination of salt and oil ensured the preservation of
a woolly rhinoceros at Starunia, Poland, with skin intact,
and the leaves and fruits of tundra vegetation around it.
The animal had been carried by a strong current into a
pool saturated with crude oil and salt from a natural oil
seep, which prevented decomposition: bacteria could not
operate in these conditions, while salt had permeated the
skin and preserved it. Similarly, the asphalt pits of La Brea,
Los Angeles, are world famous for the prodigious quanti-
ties and fine condition of the skeletons of a wide range of
prehistoric animals and birds recovered from them.

Climate plays an important role too in the preservation
of organic remains. Occasionally one can speak of the
“local climate” of an environment such as a cave. Caves
are natural “conservatories” because their interiors are
protected from outside climatic effects, and (in the case of
limestone caves) their alkaline conditions permit excellent
preservation. If undisturbed by floods or the trampling feet
of animals and people, they can preserve bones and such

fragile remains as footprints, and sometimes even fibers,
such as the short length of rope found in the Upper Paleo-
lithic decorated cave of Lascaux, France.

More usually, however, it is the regional climate that is
important. Tropical climates are the most destructive, with
their combination of heavy rains, acid soils, warm tem-
peratures, high humidity, erosion, and wealth of vegetation
and insect life. Tropical rainforests can overwhelm a site
remarkably quickly, with roots that dislodge masonry and
tear buildings apart, while torrential downpours gradu-
ally destroy paint and plasterwork, and woodwork rots
away completely. Archaeologists in southern Mexico, for
example, constantly have to battle to keep back the jungle
(see box, p. 84). On the other hand, one can also look on
jungle conditions as benign, in that they hinder looters
from easily reaching even more sites than they do already.

Temperate climates, as in much of Europe and North
America, are not beneficial, as a rule, to organic materials;
their relatively warm but variable temperatures and fluctu-
ating precipitation combine to accelerate the processes of
decay. In some circumstances, however, local conditions



can counteract these processes. At the Roman fort of Vin-
dolanda, near Hadrian’'s Wall in northern England, over
1300 letters and documents, written in ink on wafer-thin
sheets of birch and alderwood, have been found. The frag-
ments, dating to about AD 100, have survived because of the
soil's unusual chemical condition: clay compacted between
layers in the site created oxygen-free pockets (the exclusion
of oxygen is vital to the preservation of organic materials),
while chemicals produced by bracken, bone, and other
remains effectively made the land sterile in thatlocality, thus
preventing disturbance by vegetation and other forms of life.

A different example of freak preservation in temperate
conditions occurred at Potterne, a Late Bronze Age refuse
heap in southern England dating to about 1ooo BcC.
Whereas bones normally become mineralized through the
percolation of groundwater, in this site bones — as well as
unburnt seeds and pottery — have been preserved because
a mineral called glauconite (a mica) has translocated from
the greensand bedrock and entered into a stable compound
with the organic materials.

Natural disasters sometimes preserve sites, including
organic remains, for the archaeologist. The most common
are violent storms, such as that which covered the coastal
Neolithic village of Skara Brae, Orkney Islands, with sand,
the mudslide that engulfed the prehistoric village of Ozette
on America’'s Northwest Coast (see box, pp. 62—63), or
volcanic eruptions such as that of Vesuvius which buried
and preserved Roman Pompeii under a blanket of ash (see
box, pp. 24—25). Another volcanic eruption, this time in El
Salvador in about AD 595, deposited a thick and widespread
layer of ash over a densely populated area of Maya settle-
ment. Work here by Payson Sheets and his associates has
uncovered a variety of organic remains at the site of Cerén,
including palm and grass roofing, mats, baskets, stored
grain, and even preserved agricultural furrows. As will be
seen in Chapter 6, volcanic ash has also preserved part of a
prehistoric forest at Miesenheim, in Germany.

Apart from these special circumstances, the survival of
organic materials is limited to cases involving extremes
of moisture: that is, waterlogged, arid, or frozen conditions.

Preservation of Organic Materials:
Extreme Conditions

Waterlogged Environments. A useful distinction in land
archaeology (as opposed to archaeology beneath the sea)
can be drawn between dryland and wetland sites. The
great majority of sites are “dry” in the sense that moisture
content is low and preservation of organic remains is poor.
Wetland sites include all those found in lakes, swamps,
marshes, fens, and peat bogs. In these situations organic
materials are effectively sealed in a wet and airless (anaero-
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bic or, more correctly, anoxic) environment which favors
their preservation, as long as the waterlogging is more
or less permanent up to the time of excavation. (If a wet
site dries out, even only seasonally, decomposition of the
organic materials can occur.)

One of the pioneers of wetland archaeology in Britain,
John Coles, estimates that on a wet site often 75-9o
percent, sometimes 100 percent, of the finds are organic.
Little or none of this material, such as wood, leather,
textiles, basketry, and plant remains of all kinds, would
survive on most dryland sites. It is for this reason that
archaeologists are turning their attention more and more
to the rich sources of evidence about past human activities
to be found on wet sites. Growing threats from drainage
and peatcutting in the wetlands, which form only about
6 percent of the world’s total land area, give this work an
added urgency.

Wetlands vary a great deal in their preservative qualities.
Acidic peat bogs are kind to wood and plant remains, but
may destroy bone, iron, and even pottery. The famous lake
sites of the Alpine regions of Switzerland, Italy, France,
and southern Germany on the other hand preserve most
materials well.

Peat bogs, nearly all of which occur in northern latitudes,
are some of the most important environments for wetland
archaeology. The Somerset Levels in southern England,
for example, have been the scene not only of excavations
early in the 20th century to recover the well-preserved Iron
Age lake villages of Glastonbury and Meare, but of a much
wider campaign in the last four decades that has unearthed
numerous wooden trackways (including the world’s “oldest
road,” a 6ooo-year-old 1.6-km (1-mile) stretch of track;
see box, pp. 326—27), and many details about early wood-
working skills (Chapter 8), and the ancient environment
(Chapter 6). On the continent of Europe, and in Ireland,
peat bogs have likewise preserved many trackways — some-
times with evidence for the wooden carts that ran along
them — and other fragile remains. Other types of European
wetlands, such as coastal marshes, have yielded dugout
logboats, paddles, even fishnets and fish-weirs.

Bog bodies, however, are undoubtedly the best-known
finds from the peat bogs of northwest Europe. Most of
them date from the Iron Age. The degree of preservation
varies widely, and depends on the particular conditions in
which the corpses were deposited. Most individuals met a
violent death and were probably either executed as crimi-
nals or killed as a sacrifice before being thrown into the
bog (see box, pp. 450-51). For example, in 2003 two partial
Iron Age bodies were recovered from peat bogs in Ireland:
Clonycavan Man had been killed with axe blows, and pos-
sibly disemboweled, while the huge (1.91-m (6-ft-3-in.) tall)
Old Croghan Man was stabbed, decapitated, mutilated, and
tied to the bottom of a bog pool (see illus. overleaf). The
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best-preserved specimens, such as Denmark's Tollund
Man (see p. 429), were in a truly remarkable state, with only
the staining caused by bogwater and tannic acid as an indi-
cation that they were ancient rather than modern. Within
the skin, the bones have often disappeared, as have most of
the internal organs, although the stomach and its contents
may survive (Chapter 7). In Florida, prehistoric human
brains have even been recovered (Chapter 11).

Occasionally, waterlogged conditions can occur inside
burial mounds — a temperate-climate version of the Sibe-
rian phenomenon. The oak-coffin burials of Bronze Age
northern Europe, and most notably those of Denmark
dating to about 1000 BC, had an inner core of stones packed
round the tree-trunk coffin, with a round barrow built
above. Water infiltrated the inside of the mound and by
combining with tannin exuding from the tree trunks, set
up acidic conditions that destroyed the skeleton but pre-
served the skin (discolored like the bog bodies), hair, and

The surviving parts of
0ld Croghan Man's body
are superbly preserved,
particularly his hands:
the well-kept fingernails
and absence of calluses
suggest that he may
have been an individual
of relatively high status.
Analysis of his stomach
contents revealed a final
meal of cereals and
buttermilk.

ligaments of the bodies inside the coffins, as well as their
clothing and objects such as birch-bark pails.

A somewhat similar phenomenon occurred with the
ships that the Vikings used as coffins. The Oseberg ship
in Norway, for example, held the body of a Viking queen of
about AD 800, and was buried in clay, covered by a packing
of stones and a layer of peat that sealed it in and ensured its
preservation.

Lake-dwellings have rivaled bog bodies in popular interest
ever since the discovery of wooden piles or house supports
in Swiss lakes well over a century ago. The romantic notion
of whole villages built on stilts over the water has, thanks
to detailed research since the 1940s, given way to the
idea of predominantly lake-edge settlements. The range
of preserved material is astonishing, not simply wooden
structures, artifacts, and textiles but, at Neolithic Charavines
in France for example, even nuts, berries, and other fruits.

Perhaps the greatest contribution to archaeology that
lake-dwellings and other European wetland sites have
made in recent years, however, is to provide abundant well-
preserved timber for the study of tree-rings, the annual
growth rings in trees, for dating purposes. In Chapter 4
we explore the breakthrough this has brought about in the
establishment of an accurate tree-ring chronology for parts
of northern Europe stretching back thousands of years.

Another rich source of waterlogged and preserved
timbers in land archaeology can be found in the old
waterfronts of towns and cities. Archaeologists have been
particularly successful in uncovering parts of London’s
Roman and medieval waterfront, but such discoveries are
not restricted to Europe. In the early 1980s New York City
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In 1998, erosion exposed this monument, known as “Seahenge,” in levels dating to the Bronze Age, at Holme-next-the-Sea on England’s
Norfolk coast. An inverted oak tree, pushed into the ground with roots upwards, is surrounded by an oval ring of 54, close-set timber
posts, mostly split oaks. Preserved by burial under sand and brine, it is thought to be a ritual structure, perhaps an “altar” for exposing
corpses which would then be taken away by the sea. It has been tree-ring dated to c. 2050/2049 Bc.

archaeologists excavated a well-preserved 18th-century ship
that had been sunk to support the East River waterfront
there. Underwater archaeology itself, in rivers and lakes
and especially beneath the sea, is not surprisingly the
richest source of all for waterlogged finds (see box, p. 107).
Coastal erosion can also reveal once submerged structures,
such as “Seahenge,” the prehistoric timber circle discov-
ered on the eastern coast of England.

The major archaeological problem with waterlogged
finds, and particularly wood, is that they deteriorate rapidly
when they are uncovered, beginning to dry and crack
almost at once. They therefore need to be kept wet until
they can be treated or freeze-dried at a laboratory. Conserva-
tion measures of this kind help to explain the enormous
cost of both wetland and underwater archaeology. It has
been estimated that “wet archaeology” costs four times as
much as “dry archaeology.” But the rewards, as we have
seen above, are enormous.

The rewards in the future, too, will be very great. Florida,
for example, has about 1.2 million ha (3 million acres) of
peat deposits, and on present evidence these probably
contain more organic artifacts than anywhere else in the

world. So far the wetlands here have yielded the largest
number of prehistoric watercraft from any one region,
together with totems, masks, and figurines dating as far
back as 5000 Bc. In the Okeechobee Basin, for instance,
a 1st-millennium Bc burial platform has been found,
decorated with a series of large carved wooden totem posts,
representing an array of animals and birds. After a fire, the
platform had collapsed into its pond. Yet it is only recently
that wet finds in Florida have come to us from careful exca-
vation rather than through the drainage that is destroying
large areas of peat deposits and, with them, untold quanti-
ties of the richest kinds of archaeological evidence (see the
case study on the Calusa of Florida, pp. 505-10).

Dry Environments. Great aridity or dryness prevents decay
through the shortage of water, which ensures that many
destructive microorganisms are unable to flourish. Archae-
ologists first became aware of the phenomenon in Egypt
(see box, pp. 64-065), where much of the Nile Valley has
such a dry atmosphere that bodies of the Predynastic period
(before 3000 BC) have survived intact, with skin, hair, and
nails, without any artificial mummification or coffins — the
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WET PRESERVATION: THE OZETTE SITE

General view from the north of the Ozette site (at left).

A special kind of waterlogging
occurred at the Ozette site,
Washington, on the US Northwest
Coast. In about AD 1700, a huge
mudslide buried part of a Makah
Indian whale-hunting village. Ruins
of huge cedar-plank houses lay
protected by the mud for three
centuries — but not forgotten, for the
descendants kept the memory of their
ancestors’ home alive. Then the sea
began to strip away the mud, and it
seemed that the site might fall prey
to looters. The Makah tribal chairman
asked Washington State University
archaeologist Richard Daugherty
to excavate the site and salvage its
remains. Clearing the mud with water
pumped from the ocean and sprayed
through hoses brought a wealth of
wood and fiber objects into view.

The houses, where several related
families would have lived, were up
to 21 m (68 ft3in.) in length and
14 m (45 ft 6 in.) wide. They had
adzed and carved panels (with

A Makah Indian crew member measures a
piece of wood in one of the Ozette houses.

designs including wolves and
thunderbirds), roof-support posts,
and low partition walls. There were
also hearths, sleeping platforms,
storage boxes, mats, and baskets.
Over 55,000 artifacts — mostly
wooden — were recovered. They had
been preserved by the wet mud,
which excluded oxygen. The most
spectacular was a block of red cedar,
a meter high, carved in the form of a
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An owl head on a shaman’s wooden club.

whale’s dorsal fin. Even leaves — still
green — survived, together with an
abundance of whale bones.

Field excavation and laboratory
preservation continued non-stop for
11 years, an outstanding example of
cooperation between archaeologists
and indigenous people. Makah elders
helped to identify artifacts; young
Makah helped to excavate; and a
museum now displays the results.
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PERISHABLE ARTIFACTS FROM OZETTE

Woven material 1330 baskets « 1466 mats «
142 hats « 37 cradles « 96 tump lines
49 harpoon sheaths

Weaving equipment 14 loom uprights «
14 roller bars « 10 swords « 23 spindle whorls
6 spools

Hunting equipment 115 wooden bows and
fragments « 1534 arrow shafts « 5189 wooden
arrow points « 124 harpoon shafts « 22 harpoon
finger rests « 161 plugs from sealskin floats

Fishing equipment 131 bent wood halibut
hooks « 607 curved halibut hook shanks
117 blanks for making hooks « 7 herring rakes
« 57 single-barbed hooks « 15 double-barbed
hooks

Containers 1001 wooden boxes and
fragments « 120 wooden bowls and fragments
37 wooden trays

Cleaning a basket holding a comb and a spindle whorl.

A selection of artifacts from Ozette (clockwise from right): a wooden
carving tool with a beaver-tooth blade; a red cedar carving in the shape
of a whale’s dorsal fin, inlaid with 700 sea otter teeth (some forming the
shape of a thunderbird holding a serpent, which would stun the whale
so that the thunderbird could pick it up in its claws); a whale harpoon
blade of mussel shell, still in its protective cedar-bark pouch; a bowl for
seal or whale oil, carved in human form replete with hair (the oil was
used as a dip for dried fish).

Watercraft 361 canoe paddles and fragments
14 canoe bailers « 14 canoe fragments

Miscellaneous 40 game paddles « 45 carved
miniature items (canoes,
figurines, etc.) « 52 carved
wooden clubs « 1 carved
effigy of a whale fin
inlaid with sea
otter teeth
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corpses were simply placed in shallow graves in the sand.
Rapid drying out or desiccation, plus the draining qualities
of the sand, produced such spectacular preservative effects
that they probably suggested the practice of mummification
to the later Egyptians of the Dynastic period.

The Pueblo dwellers of the American Southwest
(c. AD 700-1400) buried their dead in dry caves and rockshel-
ters where, as in Egypt, natural desiccation took place: these
are not therefore true, humanly created mummies, although
they are often referred to as such. The bodies survive, some-
times wrapped in fur blankets or tanned skins, and in such
good condition that it has been possible to study hair styles.
Clothing (from fiber sandals to string aprons) also remains,
together with a wide range of goods such as basketry, feath-
ered ornaments, and leather. Some far earlier sites in the
same region also contain organic remains: Danger Cave,
Utah (occupied from 9ooo BC onward), yielded wooden
arrows, trap springs, knife handles, and other wooden tools;
Lovelock Cave, Nevada, had nets; while caves near Durango,
Colorado, had preserved maize cobs, squashes, and sun-
flower and mustard seeds. Plant finds of this type have been
crucial in helping to reconstruct ancient diet (Chapter 7).

The coastal dwellers of central and southern Peru lived —

The outermost of Tutankhamun’s three coffins was made
of cypress wood, overlaid with gold foil.

and died - in a similarly dry environment, so that it is FINDS FROM TUTANKHAMUN’S TOMB
possible today to see the tattoos on their desiccated bodies,

and admire the huge and dazzlingly colorful textiles from Archery equipment « Baskets « Beds « Bier « Boat models «
cemeteries at Ica and Nazca, as well as basketry and feath- Boomerangs and throwsticks « Botanical specimens « Boxes

and chests « Canopic equipment « Chairs and stools « Chariot
equipment « Clothing « Coffins « Cosmetic objects « Cuirass «
Divine figures « Fans « Foodstuffs « Gaming equipment « Gold

erwork, and also maize cobs and other items of food. In
Chile, the oldest deliberately made mummies have been

found at Chinchorro, preserved again by the aridity of the mask « Granary model « Hassocks « Jewelry, beads, amulets «
desert environment. Lamps and torches « Mummies « Musical instruments « Portable
A slightly different phenomenon occurred in the Aleutian pavilion « Regalia « Ritual couches « Ritual objects - Royal figures

« Sarcophagi « Shabti figures and related objects « Shields «
Shrines and related objects « Sticks and staves « Swords and
daggers « Tools « Vessels « Wine jars « Writing equipment

Islands, off the west coast of Alaska, where the dead were
kept and naturally preserved in extremely dry volcanically
warmed caves. The islanders seem to have enhanced the
natural desiccation by periodically drying the bodies by
wiping or suspension over a fire; in some cases they removed
the internal organs and placed dry grass in the cavity.

Cold Environments. Natural refrigeration can hold the
processes of decay in check for thousands of years. Perhaps
the first frozen finds to be discovered were the numerous
remains of mammoths encountered in the permafrost
(permanently frozen soil) of Siberia, a few with their flesh,
hair, and stomach contents intact. The unlucky creatures
probably fell into crevices in snow, and were buried by silt
in what became a giant deep-freeze. The best known are
Beresovka, recovered in 1901, and baby Dima, found in
1977. Preservation can still be so good that dogs find the
meat quite palatable and they have to be kept well away
from the carcasses.

Among the most famous frozen archaeological remains
are those from the burial mounds of steppe nomads at




DRY PRESERVATION:

THE TOMB OF TUTANKHAMUN

The arid conditions that prevail in
Egypt have helped preserve a wide
range of ancient materials, ranging
from numerous written documents
on papyrus (made of the pith of a Nile
water plant) to two full-size wooden
boats buried beside the Great Pyramid
at Giza. But the best-known and most
spectacular array of objects was that
discovered in 1922 by Howard Carter
and Lord Carnarvon in the tomb at
Thebes of the pharaoh Tutankhamun,
dating to the 14th century Bc.
Tutankhamun had a short reign and
was relatively insignificant in Egyptian
history, a fact reflected in his burial,
a poor one by pharaonic standards.
But within the small tomb, originally
built for someone else, was a wealth

A cutaway view of the tomb and its treasures, as found in 1922.

2 What is Left? The Variety of the Evidence “

N7

7
\
J
EGYPT

Thebes s

of treasure. For Tutankhamun was
buried with everything he might need
in the next life. The entrance corridor
and the four chambers were crammed
with thousands of individual
grave-goods. They include objects of
precious metal, like the jewelry and
famous gold mask, and food and
clothing. But wooden objects, such as
statues, chests, shrines, and two of
the three coffins, make up a large part
of the tomb’s contents. The human
remains — the mummies of the king
and his two stillborn children — have
been the subject of scientific analysis
more than once. A lock of hair found
separately among the grave-goods
has been analyzed and is thought

to come from a mummy in another

A gilded ritual couch found remarkably well
preserved among the contents of the tomb of
Tutankhamun.

tomb believed to be Tiye, the young
king’s grandmother.

The grave furniture was not all
originally intended for Tutankhamun.
Some of it had been made for other
members of his family, and then
hastily adopted when the young king
died unexpectedly. There were also
touching items, such as a chair the
king had used as a child, and a simple
reed stick mounted in gold labeled as
“A reed which His Majesty cut with
his own hand.” Even wreaths and
funerary bouquets had survived in the
dry conditions, left on the second and
third coffins by mourners.
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[Above left] Frozen conditions in southern Siberia helped to preserve the remarkable finds from burial mounds of steppe nomads at
Pazyryk dating from about 400 Bc. [Above right] Tattoo pattern on the torso and arms of a chieftain from Pazyryk.

Pazyryk in the Altai, southern Siberia, dating to the Iron
Age, about 400 BC. They comprise pits dug deep into the
ground, lined with logs, and covered with a low cairn of
stones. They could only have been dug in the warm season,
before the ground froze solid. Any warm air in the graves
rose and deposited its moisture on the stones of the cairn;
moisture also gradually infiltrated down into the burial
chambers, and froze so hard there during the harsh winter
that it never thawed during subsequent summers, since the
cairns were poor conductors of heat and shielded the pits
from the warming and drying effects of wind and sun. Con-
sequently, even the most fragile materials have survived
intact — despite the boiling water that had to be used by the
Soviet excavator, Sergei Rudenko, to recover them.

The Pazyryk bodies had been placed inside log coffins,
with wooden pillows, and survived so well that their
spectacular tattoos can still be seen. Clothing included
linen shirts, decorated kaftans, aprons, stockings, and

Drawing of part of a Pazyryk wall-hanging in appliquéd felt,
showing a horseman approaching an enthroned figure.

headdresses of felt and leather. There were also rugs, wall-
coverings, tables laden with food, and horse carcasses
complete with elaborate bridles, saddles, and other trap-
pings. A further well-preserved burial has been found in
the region, containing a female accompanied by six horses
and grave-goods including a silver mirror and various
wooden objects.

Similar standards of preservation have also been encoun-
tered in other circumpolar regions such as Greenland and
Alaska. The permafrost of St Lawrence Island, Alaska, has
yielded the body of an Inuit woman with tattooed arms
dating to the early centuries AD. Another example is the
well-preserved driftwood-and-sod house found at Utqiagvik,
modern Barrow, on Alaska’s north coast, which not only
contained the intact bodies of two 500-year-old Inupiat
women and three children, but also wood, bone, ivory, feath-
ers, hair, and eggshell. More southerly regions can produce
the same effect at high altitude, for instance the Inca
“mummies” found in the Andes (see box opposite); or the
5300-year-old Iceman found preserved in the ice in the Alps
near the border between Italy and Austria (see box overleaf).

In Greenland, the Inuit bodies of Qilakitsoq, dating to
the 15th century Ap, had also undergone natural freeze-
drying in their rock-overhang graves protected from the
elements; their tissue had shrunk and become discolored,
but tattoos were visible (see box, pp. 446—47), and their
clothes were in particularly fine condition.

A more modern example of natural refrigeration can be
found in the Arctic graves of three British sailors who died
in 1846 on the expedition of Sir John Franklin. The bodies
were perfectly preserved in the ice of northern Canada’s
Beechey Island. In 1984 a team led by the Canadian anthro-
pologist Owen Beattie removed samples of bone and tissue
for an autopsy, before reburying the corpses.



COLD PRESERVATION 1:
MOUNTAIN “MUMMIES”

Since the 1950s, sporadic discoveries
have been made of frozen bodies
high in the Andes mountains of South
America — these finds have become
known as mummies, even though
they were preserved only by the
cold, not by any process of artificial
mummification. The Incas of the
15-16th centuries AD built more than
100 ceremonial centers on many of
the highest peaks in their empire,
since they worshipped the snow-
capped mountains, believing that they
provided the water for irrigating their
fields, and hence controlled fertility
of crops and animals.

Among the offerings left for
the mountain gods were food,
alcoholic drinks, textiles, pottery,
and figurines — but also human
sacrifices, often young children. In
the 1990s, American archaeologist
Johan Reinhard carried out a series
of expeditions to high peaks in the
Andes, and discovered some of
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the best-preserved ancient bodies
ever found, thanks to this “extreme
archaeology.”

On the Ampato volcano, at 6312 m
(20,708 ft), he found a bundle lying
on the ice that contained an Inca
girl — dubbed the “Ice Maiden” or
“Juanita” (see p.15)— who had been
ritually sacrificed (by a blow to the
head) at the age of about 14, and
buried with figurines, food, textiles,
and pottery. The buried bodies of a
boy and girl were later excavated at
5850 m (19,193 ft).

In 1999, on the peak of Llullaillaco —
at 6739 m (22,109 ft) —he encountered
a 7-year-old boy, and two girls of 15
and 6, all with figurines and textiles.

So perfect is the preservation of all
these bodies that detailed analyses can
be carried out on their internal organs,
their DNA, and their hair. For example,
isotopes in the hair suggest that
they chewed coca leaves, a common
practice in the region even today.

The younger Llullaillaco girl (above),

was found wearing a silver plaque; the older,
better-preserved girl (below) had neatly
braided hair and wore a selection of ornaments.
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COLD PRESERVATION 2: THE ICEMAN

The world’s oldest fully preserved
human body was found in September
1991 by German hikers near the
Similaun glacier, in the Otztaler Alps
of South Tyrol. They spotted a human
body, its skin yellowish-brown and
desiccated, at an altitude of 3200 m
(10,500 ft). It was four days before the
body and its accompanying objects
were removed by Austrian authorities
and taken to Innsbruck University.
There were already suspicions that
the corpse might be old, but nobody
had any idea just how ancient.

The Iceman is the first prehistoric
human ever found with his everyday
clothing and equipment, and possibly
going about his normal business;
other similar bodies from prehistory
have been either carefully buried or
sacrificed. He brings us literally face-
to-face with the remote past.

The body was handed to the
Innsbruck Anatomy department for
treatment, after which it was placed
in a freezer at -6 °C (21 °F) and

98 percent humidity. Subsequent
investigation determined that the
corpse — called Similaun Man, Otzi,
or simply the “lceman” — had lain
¢. 9o m (300 ft) inside Italy, and he
was returned there, to a museum
in Bolzano, in 1998. Considerable
work has been carried out on the
objects that accompanied the
Iceman and a range of scientific
techniques, including scans, X-rays,
and radiocarbon dating, have been
used to study the corpse. Fifteen
radiocarbon dates have been obtained
from the body, the artifacts, and the
grass in the boots: they are all in
rough agreement, falling in a range of
3365—2940 BC, averaging at 3300 BC.
According to the first investigators,
the Iceman was probably overcome
by exhaustion on the mountain —
perhaps caught in a fog or a blizzard.
After death, he was dried out by a
warm autumn wind, before becoming
encased in ice. Since the body lay in
a depression, it was protected from
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the movement of the glacier above

it for 5300 years, until a storm from
the Sahara laid a layer of dust on the
ice that absorbed sunlight and finally
thawed it out.

What Did He Look Like?
He was a dark-skinned male, aged
in his mid- to late 40s, with a cranial
capacity of 1500—-1560 cc. Only about
1.56—1.6 m (5ft 2 in.) tall, his stature
and morphology fit well within
the measurement ranges of Late
Neolithic populations of Italy and
Switzerland. Preliminary analysis
of his DNA confirms his links to
northern Europe.

The corpse currently weighs only
about 54 kg (120 Ib). His teeth
are very worn, especially the front
incisors, suggesting that he ate
coarse-ground grain, or that he
regularly used them as a tool; there
are no wisdom teeth, which is typical
for the period, and he has a marked
gap between his upper front teeth.

The Iceman, the oldest fully preserved
human, as found in 1991, emerging from the
melting ice that had preserved him for over
5000 years (left). His body has now been
scientifically examined using a variety of
techniques (above).
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Coat of tanned
estic goat hide

Yew longbow
(unfinished)

leather
binding Hazel and
larchwood
frame

for a fur
backpack

Shoes:

d with grass

Bearskin cap

Deerskin quiver

with 14 arrows (only

2 finished) of viburnum
and dogwood, an antler
point and 2 fragments,
coiled string, and

2 bundles of animal
sinews

Cape of woven
grass or reeds

Sewn birchbark
containers (1 with
evidence of fire)

The equipment and clothing of the Iceman are a virtual time capsule of everyday life — over 70 objects were found associated with him.

When found he was bald, but
hundreds of curly brownish-black
human hairs, about 9 cm (3.5 in.)
long, were recovered from the vicinity
of the body and on the clothing
fragments. These had fallen out after
death and it is possible he had a
beard. His right earlobe still retains
traces of a pit-like, sharp-edged
rectangular depression, indicating
that he once probably had an
ornamental stone fitted there.

A body scan has shown that the
brain, muscle tissues, lungs, heart,
liver, and digestive organs are in
excellent condition, though the lungs
are blackened by smoke, probably
from open fires, and he has hardening
of the arteries and blood vessels.
The isotopic composition of his hair
suggested that he had been a strict
vegetarian for the last few months of
his life, but traces of meat have been
found in his colon (probably ibex and
venison), along with wheat, plants,
and plums.

Traces of chronic frostbite were
noted in one little toe and 8 of his

ribs were fractured, though these
were healed or healing when he died.
A fracture to his left arm and severe
damage to the left pelvic area occurred
during his recovery from the ice.

Groups of tattoos, mostly short
parallel vertical blue lines, were
discovered on both sides of his lower
spine, on his left calf and right ankle,
his wrists, and he had a blue cross
on his inner right knee. These marks,
probably made with soot, may be
therapeutic, aimed at relieving the
arthritis which he had in his neck,
lower back, and right hip.

His nails had dropped off, but one
fingernail was recovered. Its analysis
revealed not only that he undertook
manual labor, but also that he
experienced periods of reduced nail
growth corresponding to episodes of
serious illness — 4, 3, and 2 months
before he died. The fact that he was
prone to periodic crippling disease
supported the view that he fell prey to
adverse weather and froze to death.
However, studies have revealed what
appears to be an arrowhead lodged in

the lceman'’s left shoulder, cuts on his
hands, wrists, and ribcage, and a blow
to the head — either from being struck
or from falling — which is probably
what killed him. It has recently been
claimed that the Iceman was buried
on a platform, but this is disputed by
some specialists.

Isotopes in the Iceman’s teeth and
bones, which can provide evidence
of diet (see pp. 302—03), have also
been analyzed and compared with the
specific forms found in the water and
soil of the region. The study allowed
scientists to conclude that he had
spent his whole life within about
60 km (37 miles) of the spot where
he was found.

The items found with him constitute
a unique “time capsule” of everyday
life, many made of organic materials
that were preserved by the cold and
ice. A great variety of woods and a
range of sophisticated techniques of
working with leather and grasses were
used to create the collection of 70
objects, which add a new dimension
to our knowledge of the period.
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One of the main concerns of archaeology is the study
of artifacts, portable objects made by humans, which
provide evidence to help us answer questions about
the past. Non-portable artifacts such as hearths and
postholes are called features. Locations that show sig-
nificant traces of human activity, essentially where
artifacts and features are found together, are known as

archaeological sites.

Context is essential to the understanding of past
human activity. The context of an artifact consists of its
matrix (the material, such as particular layer of soil,
surrounding it), its provenience (horizontal and verti-
cal position within the matrix), and its association with
other artifacts found nearby. Artifacts found where
they were originally deposited in the past are said to be
in a primary context. Objects that have been moved
since their original abandonment through either
natural forces or human activity are said to be in a sec-

ondary context.

FURTHER READING

Good introductions to the problems of differential preservation of
archaeological materials can be found in:

Binford, L.R. 2002. In Pursuit of the Past: Decoding the Archaeological

Record. (New ed.) University of California Press: Berkeley &
London.

Coles, B. & J. 1989. People of the Wetlands: Bogs, Bodies and Lake-
Dwellers. Thames & Hudson: London & New York.

Lillie, M.C. & Ellis, S. (eds.). 2007. Wetland Archaeology and

Environments: Regional Issues, Global Perspectives. Oxbow Books:

Oxford.

Archaeological sites are created through formation
processes. Both the deliberate and accidental activities
of human beings such as the building of a structure or
the plowing of a field are called cultural formation
processes. Natural events that affect archaeological
sites such as volcanic ash covering an ancient city or
wind-borne sand burying artifacts are called natural
formation processes.

Given the correct environmental conditions an artifact
made of any material can survive. Usually inorganic
materials such as stone, clay, and metal survive better
than organic materials such as bone, wood, or textiles,
which tend to decay in all but extreme conditions.

The survival of organic materials depends on the
matrix that surrounds them and the climate they were
deposited in. The acidic soils of tropical climates are
the most destructive to organic materials, while dry,
desert environments and extremely cold or water-
logged environments are most likely to preserve them.
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It has been said that the person with a clear objective and a
plan of campaign is more likely to succeed than the person
with neither, and this is certainly true of archaeology.
The military overtones of the words “objective” and “cam-
paign” are entirely appropriate for archaeology, which
often requires the recruitment, funding, and coordination
of large numbers of people in complex field projects. It is
no accident that two pioneers of field techniques — Pitt-
Rivers and Mortimer Wheeler — were old soldiers (see box,
PP- 33—34). Today, thanks to the impact of such practition-
ers, and the major influence of the New Archaeology with
its desire for scientific rigor, archaeologists try to make
explicit at the outset of research what their objectives are
and what their plan of campaign will be. This procedure is
commonly called devising a research design, which broadly
has four stages:

1 formulation of a research strategy to resolve a
particular question or test a hypothesis or idea;

2 collecting and recording of evidence against which to
test that idea, usually by the organization of a team
of specialists and conducting of fieldwork — whether
survey or excavation or both;

3 processing and analysis of that evidence and its
interpretation in the light of the original idea to be
tested;

4 publication of the results in articles, books, etc.

There is seldom if ever a straightforward progression from
stage 1 to stage 4. In real life the research strategy will con-
stantly be refined as evidence is collected and analyzed. All
too often, and inexcusably, publication may be neglected
(Chapter 15). But in the best planned research the overall
objective — the broad question or questions to be answered
—will stand even if the strategy for achieving it alters.

In Part II we shall study some of the research strategies
archaeologists adopt to answer questions about how socie-
ties were organized, what the ancient environment was
like, the foods people ate, the tools they made, their trading
contacts and beliefs, and indeed why societies evolved and
changed over time.

Where?
of Sites and Features

Chapter 13 examines five projects in detail, to show
how research is carried out in practice, from start to
finish. In this chapter, however, we will focus on stage
2 of the research process — on the methods and tech-
niques archaeologists use to obtain evidence against
which to test their ideas. It should not be forgotten that
suitable evidence can often come from new work at sites
already the subject of fieldwork: Ian Hodder’s renewal and
reappraisal of the excavations of the Turkish tell site of
Catalhoytik (see box, pp. 46—47) demonstrates this point.
Much potentially rich and rewarding material also lies
locked away in museum and institution vaults, waiting
to be analyzed by imaginative modern techniques. It is
only recently, for example, that the plant remains discov-
ered in Tutankhamun’s tomb in the 1920s (see box, pp.
64-065) have received thorough analysis. Yet it remains
true that the great majority of archaeological research is
still dependent on the collection of new material by fresh
fieldwork.

Traditionally, fieldwork used to be seen almost exclu-
sively in terms of the discovery and excavation of sites.
Today, however, while sites and their excavation remain of
paramount importance, the focus has broadened to take
in whole landscapes, and surface survey at sites in addi-
tion to — or instead of — excavation. Archaeologists have
become aware that there is a great range of “off-site” or
“non-site” evidence, from scatters of artifacts to features
such as plowmarks and field boundaries, that provides
important information about human exploitation of the
environment. The study of entire landscapes by regional
survey is now a major part of archaeological fieldwork.
Archaeologists are becoming increasingly aware of the
high cost and destructiveness of excavation. Site surface
survey and subsurface detection using non-destructive
remote sensing devices have taken on new importance.
We may distinguish between methods used in the discovery
of archaeological sites and non-site features or artifact scat-
ters, and those employed once those sites and features have
been discovered, which include detailed survey and selective
excavation at individual sites.


Robert Kern
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DISCOVERING ARCHAEOLOGICAL SITES AND FEATURES

One major task of the archaeologist is to locate and record
the whereabouts of sites and features. In this section we
will be reviewing some of the principal techniques used
in site discovery. But we should not forget that many
monuments have never been lost to posterity: the massive
pyramids of Egypt, or of Teotihuacan near modern Mexico
City, have always been known to succeeding generations,
as have the Great Wall of China or many of the buildings
in the Forum in Rome. Their exact function or purpose
may indeed have aroused controversy down the centuries,
but their presence, the fact of their existence, was never in
doubt.

Nor can one credit archaeologists with the discovery of
all those sites that were once lost. No one has ever made
a precise count, but a significant number of sites known
today were found by accident, from the decorated caves in
France of Lascaux, and more recently Cosquer, the under-
water entrance to which was discovered by a deep-sea
diver in 1985, to the amazing terracotta army of China’s
first emperor, unearthed in 1974 by farmers digging for
a well, as well as the countless underwater wrecks first
spotted by fishermen, sponge-gatherers, and sport-divers.
Construction workers building new roads, subways, dams,
and office blocks have made their fair share of discoveries
too — for example, the Templo Mayor or Great Temple of the
Aztecs in Mexico City (see box, pp. 554-55).

Nevertheless it is archaeologists who have systematically
attempted to record these sites, and it is archaeologists
who seek out the full range of sites and features, large or
small, that make up the great diversity of past landscapes.
How do they achieve this?

A practical distinction can be drawn between site dis-
covery conducted at ground level (ground reconnaissance)
and discovery from the air or from space (aerial survey),
although any one field project will usually employ both
types of reconnaissance.

Ground Reconnaissance

Methods for identifying individual sites include consulta-
tion of documentary sources and place name evidence,
but primarily actual fieldwork, whether the monitoring
of building developers’ progress in applied or compliance
archaeology (often known in the UK as salvage or rescue
archaeology), or reconnaissance survey in circumstances
where the archaeologist is more of a free agent.

Documentary Sources. In Chapter 1 we saw how Schlie-
mann’s firm belief in the historical accuracy of the writings
of Homer led directly to the discovery of ancient Troy. A

Partially buried but never lost: buildings in the Forum of ancient
Rome, as depicted in an early 19th-century painting by the Italian
artist, Ippolito Caffi.

The Great Wall of China, over 2000 km (1250 miles] long, was
begun in the 3rd century Bc. Like the Forum, it has never been
lost to posterity.




3 Where? Survey and Excavation of Sites and Features

The low mounds at LAnse aux Meadows turned out to be the remains of huts with walls of piled turf and roofs of turf supported by a wood
frame - those seen here have been reconstructed for visitors. Lack of evidence for rebuilding indicates this was a short-lived settlement.

more recent success story of the same kind was the loca-
tion and excavation by Helge and Anne Stine Ingstad of the
Viking settlement of L'Anse aux Meadows in Newfound-
land, thanks inlarge part to clues contained in the medieval
Viking sagas. Much of modern biblical archaeology con-
cerns itself with the search in the Near East for evidence
of the places — as well as the people and events — described
in the Old and New Testaments. Treated objectively as one
possible source of information about Near Eastern sites,
the Bible can indeed be a rich source of documentary
material, but there is certainly the danger that belief in the
absolute religious truth of the texts can cloud an impartial
assessment of their archaeological validity.

Much research in biblical archaeology involves attempt-
ing to link named biblical sites with archaeologically
known ones. Place name evidence, however, can also lead
to actual discoveries of new archaeological sites. In south-
west Europe, for example, many prehistoric stone tombs
have been found thanks to old names printed on maps that
incorporate local words for “stone” or “tomb.”

Early maps and old street names are even more impor-
tant in helping archaeologists work out the former plans
of historic towns. In England, for example, it is possible
in the better-documented medieval towns to map many of
the streets, houses, churches, and castles back to the 12th
century AD, or even earlier, using this kind of evidence.
These maps then form a reliable basis on which to decide
where it would be most profitable to carry out survey work
and excavation.

Cultural Resource Management and Applied or Com-
pliance Archaeology. In this specialized work — discussed
more fully in Chapter 15 — the role of the archaeologist is to

locate and record sites before they are destroyed by new
roads, buildings, or dams, or by peatcutting and drain-
age in wetlands. In the USA a large number of sites are
located and recorded in inventories every year under
Cultural Resource Management (CRM) laws which were
considerably broadened and strengthened in the 1970s.
Proper liaison with the developer should allow archaeo-
logical survey to take place in advance along the projected
line of road or in the path of development. Important sites
thus discovered may require excavation, and in some cases
can even cause construction plans to be altered. Certain
archaeological remains unearthed during the digging of
subways in Rome and Mexico City were incorporated into
the final station architecture.

Reconnaissance Survey. How does the archaeologist
set about locating sites, other than through documentary
sources and salvage work? A conventional and still valid
method is to look for the most prominent remains in a
landscape, particularly surviving remnants of walled build-
ings, and burial mounds such as those in eastern North
America or Wessex in southern Britain. But many sites are
visible on the surface only as a scatter of artifacts and thus
require more thorough survey — what we may call recon-
naissance survey — to be detected.

Furthermore in recent years, as archaeologists have
become more interested in reconstructing the full human
use of the landscape, they have begun to realize that there
are very faint scatters of artifacts that might not qualify as
sites, but which nevertheless represent significant human
activity. Some scholars have therefore suggested that
these “off-site” or “non-site” areas (that is, areas with a low
density of artifacts) should be located and recorded, which
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THE SYDNEY CYPRUS SURVEY PROJECT

From 1992 to 1998 the Sydney Cyprus
Survey Project (SCSP), led by Bernard
Knapp and Michael Given of the
University of Glasgow, undertook
an intensive archaeological survey
in a 75-sq. km (29-sq. mile) area in
the northern Troodos Mountains of
Cyprus. This is an area famed for
its copper sulphide ore deposits,
exploited as early as the Bronze Age.
The project examined the human
transformation of the landscape
over a period of 5000 years and
placed it in its regional context. An
interdisciplinary approach integrated
such diverse fields as archaeology,
archaeometallurgy, ethnohistory,
geomorphology, ecology, GIS
(Geographic Information Systems,
see p. 88), and satellite imagery,
without overlooking the human
experience of place.

Project Aims and Design
Primary goals of the project were to
use archaeological landscape data
to analyze the relationship between
the production and distribution
of agricultural and metallurgical
resources through time, and to chart
the changing configurations of a
complex society and the individuals
within it.

A multi-stage research design
was adopted, and the notion of the
“site” was called into question. A
first requirement for the systematic
intensive survey strategy was good
maps. Enlarged aerial photographs
were used to create a base map of the
entire survey region. Using the GIS
program Maplnfo, the photographs
were scanned and registered to the
UTM (Universal Transverse Mercator)
grid with grid lines of 100-m (328-ft)
spacing superimposed on the base

map. The Cypriot Lands and Survey

Department assisted by giving GPS

(global positioning system) readings

for survey points in the study area.

The analytical unit used was

the survey unit itself: whenever

agricultural plots were clearly

defined in the field and on the aerial

photographs they formed the basic

recording unit. The main survey
approach was a transect survey with
the following strategies:

1. to walk 50-m (165-ft) wide transects
north—south (with fieldwalkers 5
m (16 ft) apart) across the survey
area at 500-m (1650-ft) intervals, in
order to obtain a broad systematic
sample of the survey area;

2. to use spatial information entered
daily into the GIS to determine
which topographic, geological,
and land-use factors may have
conditioned the occurrence of
exposed cultural materials;

3. to conduct block survey of “Special
Interest Areas” with extensive
evidence of early industrial,
agricultural, or settlement
activities;

4. to investigate, as “Places of Special
Interest,” locales designated by
obtrusive remains or high densities
of artifacts.

In each unit a representative

sample of cultural material was

collected: pottery, chipped stone,

ground stone, metals, slag, ores and
fluxes, glass, and tiles. Other, mainly
non-diagnostic material was simply
counted and left in the unit.

Mapping Mitsero Mavrouvounos (right).
(Below) A viewshed analysis (see p. 193) of
the survey area: the black dots are medieval to
modern settlements and the tinted area shows
what is visible from Mitsero.
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A major component of the SCSP
consisted of using GIS-derived
thematic maps to illustrate the results
of the field counting, collecting, and
recording strategy. Pottery was the
key analytical aspect in assessing
the meaning and significance of
the survey units, and pottery data
(density and distribution) were
incorporated into GIS maps. A
Pottery Index (PI), adjusted for
ground visibility and other factors,
was used to indicate the importance
of a specific time period within a
unit. A Pl of 500-1000 was taken
to indicate a light scatter of pottery
derived from agricultural practices
such as manuring; a Pl of 5000 might
suggest a low-density habitation like
a farmstead; whereas a Pl of 10,000
suggested the very high densities
found on major settlements.

Results

In all, 1550 survey units were
surveyed, covering 6.5 sq. km (2.5 sq.
miles), or 9.9 percent of the survey
area. The survey identified 11 Special
Interest Areas and 142 Places of
Special Interest. The count in the field
totalled 87,600 sherds of pottery, 8111
tile fragments, and 3092 lithics. About
one third of these were collected

and analyzed and entered into the
project’s database.
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can only be done by systematic survey work involving
careful sampling procedures (see below). This approach is
particularly useful in areas where people leading a mobile
way of life have left only a sparse archaeological record, as
in much of Africa: see further discussion in Chapter 5.
Reconnaissance survey has become important for
another major reason: the growth of regional studies.
Thanks to the pioneering researches of scholars such as
Gordon Willey in the Vira Valley, Peru, and William T.
o Sanders in the Basin of Mexico, archaeologists increasingly

Helloniet seek to study settlement patterns — the distribution of sites
ellenistic to Roman

10,000 across the landscape within a given region. The signifi-

5000 cance of this work for the understanding of past societies

is discussed further in Chapter 5. Here we may note its

1000 impact on archaeological fieldwork: it is rarely enough now

simply to locate an individual site and then to survey it and/

SE;&};”&@% - or excavate it in isolation from other sites. Whole regions
B Late Roman need to be explored, involving a program of survey.

[] Post-Classical

In the last few decades, reconnaissance survey has devel-
oped from being simply a preliminary stage in fieldwork
(looking for appropriate sites to excavate) to a more or less
independent kind of inquiry, an area of research in its own

A distribution diagram of pottery (the Pottery Index) in

the northeast part of the survey area, showing low-density
“carpets” probably derived from manuring, the edge of the city
of Tamssos at bottom right, and several density spikes from

estates or small settlements.

The project could conclude that
the “chronotype” cataloguing and
information system was integrated
with pottery analyses and GIS
mapping to present a new perspective
on the exploitation of a regional
landscape. The Pottery Index sought
to bring new rigor to the mapping
of regional pottery data. The GIS
analytical maps portrayed in a vivid
and dynamic way the level and types
of materials encountered.

The general conclusion that it
took around 6 years to undertake an
intensive survey of roughly 10 percent
of an area of only 75 sq. km (29
sq. miles) is of note. Moreover the
“chronotype” cataloguing system was
dependent upon reasonably abundant
pottery finds which could be classified
chronologically according to an
already well-established typological
system. The availability of a
chronologically sensitive indicator of
this kind is of crucial relevance for
any diachronic survey. However, the
system also intentionally included
a very large range of wares that
previously had not been datable by
any field project on Cyprus.

right which can produce information quite different from
that achieved by digging. In some cases excavation may
not take place at all, perhaps because permission to dig
was not forthcoming, or because of a lack of time or funds
— modern excavation is slow and costly, whereas survey is
cheap, quick, relatively non-destructive, and requires only
maps, compasses, and tapes. Usually, however, archaeolo-
gists deliberately choose a surface approach as a source of
regional data in order to investigate specific questions that
interest them and that excavation could not answer.
Reconnaissance survey encompasses a broad range of
techniques: no longer just the identification of sites and
the recording or collection of surface artifacts, but some-
times also the sampling of natural and mineral resources
such as stone and clay. Much survey today is aimed at stud-
ying the spatial distribution of human activities, variations
between regions, changes in population through time, and
relationships between people, land, and resources.

Survey in Practice. For questions formulated in regional
terms, it is necessary to collect data on a corresponding
scale, but in a way that provides a maximum of informa-
tion for a minimum of cost and effort. First, the region
to be surveyed needs to be defined: its boundaries may
be either natural (such as a valley or island), cultural (the
extent of an artifact style), or purely arbitrary, though
natural boundaries are the easiest to establish.

The area’s history of development needs to be examined,
not only to familiarize oneself with previous archaeologi-
cal work and with the local materials but also to assess the
extent to which surface material may have been covered
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or removed by natural processes. There is little point, for
example, in searching for prehistoric material in sedi-
ments only recently laid down by river action. Other factors
may have affected surface evidence as well. In much of
Africa, for example, great animal herds or burrowing
animals will often have disturbed surface material, so that
the archaeologist may be able to examine only very broad
distribution patterns. Geologists and environmental spe-
cialists can generally provide useful advice.

This background information will help determine the
intensity of surface coverage of the survey. Other factors
to take into consideration are the time and resources avail-
able, and how easy it is actually to reach and record an area.
Arid (dry) and semi-arid environments with little vegeta-
tion are among the best for this type of work, whereas in
equatorial rainforest survey may be limited to soil expo-
sures along river banks, unless time and labor permit the
cutting of trails to form a survey grid. Many regions, of
course, contain a variety of landscapes, and a single survey
strategy is often inadequate to cover them. Flexibility of
approach is required, with the area “stratified” into zones

Systematic surface
survey in the Egyptian
desert: using GPS,
archaeologists
sample small areas
spaced 100 m (330

ft] apart, looking for
Middle Paleolithic
stone tools. Finds are
then processed in the
field using electronic
calipers and
handheld computers.

of differing visibility, and an appropriate technique devised
for each. Moreover, it must be remembered that some
archaeological phases (with diagnostic artifacts or pottery
styles) are more “visible” than others, and that mobile
hunter-gatherer or pastoral communities leave a very dif-
ferent — and generally sparser — imprint on the landscape
than do agricultural or urban communities (see Chapter 5).
All these factors must be taken into account when planning
the search patterns and recovery techniques.

Another point to consider is whether material should
be collected or merely examined for its associations and
context (where context is disturbed, as in parts of Africa,
mentioned above, collection is often the most sensible
option). And should collection be total or partial? Usually, a
sampling method is employed (see box opposite).

There are two basic kinds of surface survey: the unsys-
tematic and the systematic. The former is the simpler,
involving walking across each part of the area (for example,
each plowed field), scanning a strip of ground, collecting
or examining artifacts on the surface, and recording their
location together with that of any surface features. It is
generally felt, however, that the results may be biased and
misleading. Walkers have an inherent desire to find mate-
rial, and will therefore tend to concentrate on those areas
that seem richer, rather than obtaining a sample represent-
ative of the whole area that would enable the archaeologist
to assess the varying distribution of material of different
periods or types. On the other hand, the method is flexible,
enabling the team to focus greater efforts on the areas that
have proved most likely to contain finds.

Most modern survey is done in a systematic way,
employing either a grid system or a series of equally spaced
traverses or transects (straight paths) across the area. The
area to be searched is divided into sectors, and these (or a
sample of them) are walked systematically. In this way, no
part of the area is either under- or over-represented in the
survey. This method also makes it easier to plot the loca-
tion of finds since one’s exact position is always known.
Even greater accuracy can be attained by subdividing the
traverses into units of fixed length, some of which can then
be more carefully examined.

Results tend to be more reliable from long-term projects
that cover the region repeatedly, since the visibility of sites
and artifacts can vary widely from year to year or even with
the seasons, thanks to vegetation and changing land use.
In addition, members of field crews inevitably differ in the
accuracy of their observations, and in their ability to recog-
nize and describe sites (the more carefully one looks, and
the more experience one has, the more one sees); this factor
can never be totally eliminated, but repeated coverage can
help to counter its effects. The use of standardized record-
ing forms makes it easy to put the data into a computer at a
later stage, or handheld computers can be used in the field.



SAMPLING STRATEGIES

Archaeologists cannot usually afford
the time and money necessary to
investigate the whole of a large site or
all sites in a given region, so they need
to sample the area being researched.
In a ground reconnaissance survey this
will involve using one of the methods
described below to choose a number
of smaller areas to be searched, with
the objective being to draw reliable
conclusions about the whole area.

The way archaeologists use
sampling is similar to the way it is
employed in public opinion polls,
which make generalizations about
the opinions of millions of people
using samples of just a few thousand.
Surprisingly often the polls are more
or less right. This is because the
structure of sampled populations is
well known — for example, we know
their ages and occupations. We have
much less background information
to work with in archaeology, so must
be more careful when we extrapolate
generalizations from a sample. But as
with opinion polls, in archaeological
work the larger and better designed
the sample, the more likely the
results are to be valid.

Some sites in a given region,
however, may be more accessible
than others, or more prominent in
the landscape, which may prompt
a more informal sampling strategy.
Long years of experience in the field
will also give some archaeologists an
intuitive “feel” for the right places to
undertake work.

Types of Sampling
The simplest form is a simple
random sample, where the areas to
be sampled are chosen using a table
of random numbers. However, the
nature of random numbers results
in some areas being allotted clusters
of squares, while others remain
untouched — the sample is, therefore,
inherently biased.

One answer is the stratified random
sample, where the region or site is
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divided into its natural zones (strata,
hence the technique’s name), such

as cultivated land and forest, and
squares are then chosen by the same
random-number procedure, except
that each zone has the number of
squares proportional to its area. Thus,
if forest comprises 85 percent of the
area, it must be allotted 85 percent of
the squares.

Another solution, systematic
sampling, entails the selection of a
grid of equally spaced locations —
e.g. choosing every other square. By
adopting such a regular spacing one
runs the risk of missing (or hitting)
every single example in an equally
regular pattern of distribution — this
is another source of potential bias.

A more satisfactory method is to
use a stratified unaligned systematic
sample, which combines the main
elements from all three techniques
just described. In collecting artifacts
from the surface of a large tell or
mound site at Girik-i-Haciyan in
Turkey, Charles Redman and Patty Jo
Watson used a grid of 5-m squares,
but orientated it along the site’s main
N-S/E-W axes, and the samples were
selected with reference to these axes.
The strata chosen were blocks of 9
squares (3 x 3), and one square in

each block was picked for excavation
by selecting its N-S/E-W coordinates
from a table of random numbers. This
method ensures an unbiased set of
samples, more evenly distributed over
the whole site.

Transects Vs Squares

In large-scale surveys, transects
(straight paths) are sometimes
preferable to squares. This is
particularly true in areas of dense
vegetation such as tropical rainforest.
It is far easier to walk along a series
of paths than to locate accurately
and investigate a large number of
randomly distributed squares. In
addition, transects can easily be
segmented into units, whereas it
may be difficult to locate or describe
a specific part of a square; and
transects are useful not merely

for finding sites but also for
recording artifact densities across
the landscape. On the other hand,
squares have the advantage of
exposing more area to the survey,
thus increasing the probability of
intersecting sites. A combination of
the two methods is often best: using
transects to cover long distances, but
squares when larger concentrations of
material are encountered.
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Types of sampling: (A) simple random;
(B) stratified random; (C) systematic;
(D) stratified unaligned systematic.

Stratified systematic sample of squares,
5 m on a side, chosen for investigation at
Girik-i-Haciyan, Turkey.
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Finally, it may be necessary or desirable to carry out
small excavations to supplement or check the surface
data (particularly for questions of chronology, contempor-
aneity, or site function), or to test hypotheses that have
arisen from the survey. The two types of investigation
are complementary, not mutually exclusive. Their major
difference can be summarized as follows: excavation tells
us a lot about a little of a site, and can only be done once,
whereas survey tells us a little about a lot of sites, and can
be repeated.

Extensive and Intensive Survey. Surveys can be made
more extensive by combining results from a series of
individual projects in neighboring regions to produce
very large-scale views of change in landscape, land use,
and settlement through time - though, as with indi-
vidual members of a field crew, the accuracy and quality
of different survey projects may vary widely. Outstanding
syntheses of regional survey have been produced in parts
of Mesoamerica (see Chapter 13) and Mesopotamia, areas
which already have a long tradition of this type of work.

In Mesopotamia, for example, the pioneering work by
Robert Adams and others, combining surface and aerial
survey, has produced a picture of changing settlement
size and spacing through time leading to the first cities:
scattered agricultural villages became more clustered as
population increased, and eventually by the Early Dynastic
Period (3rd millennium Bc) major centers of distribution
had arisen, interconnected by routes of communication.

The work has also revealed former watercourses and
canals, and even probable zones of cultivation.
Alternatively survey can be made more intensive by
aiming at total coverage of a single large site or site-cluster
—what one might call micro-regional survey. It is a paradox
that some of the world’s greatest and most famous archaeo-
logical sites have never, or only recently, been studied in this
way, since attention has traditionally focused on the grandi-
ose monuments themselves rather than on any attempt to
place them within even a local context. At Teotihuacan, near
Mexico City, a major mapping project initiated in the 1960s
has added hugely to our knowledge of the area around the

great pyramid-temples (see pp. 93-94).

Surface survey has a vital place in archaeological work,
and one that continues to grow in importance. In modern
projects, however, it is usually supplemented (and often
preceded) by reconnaissance from above — either from the
air or from space. In fact, the availability of aerial images
can be an important factor in selecting and delineating an
area for surface survey.

Aerial Survey

Archaeological survey using airborne or spaceborne
remote sensing can be divided into two component parts:
data collecting, which comprises taking photographs or
images from aircraft or satellite; and data analysis, in which
such images are analyzed, interpreted, and (often) inte-

Two early examples of aerial photography. (Left] The first air photograph of Stonehenge (or of any archaeological site] taken from a
balloon in 1906. (Right] Crop-marks reveal massive earthworks at Poverty Point, Louisiana, dating from 1500-700 Bc.



grated with other evidence such as may be collected by field
survey, ground-based remote sensing, or from documen-
tary evidence. From the viewpoint of the photo interpreter
or image analyst there is little difference between satellite
images, multispectral/hyperspectral data, and traditional
air photographs other than that of scale and resolution.
The source itself is irrelevant and these data will collec-
tively be referred to as “aerial images.”

Millions of aerial images have already been taken and
some of these are available for consultation in specialist
libraries and a lesser quantity is freely available online.
Most result from “area survey” in which aerial images are
taken in overlapping series to cover predefined areas, and
a small number are taken each year by archaeologists who
undertake prospective surveys using a light aircraft. It must
Dbe stressed that aerial images, even those resulting from
prospective survey, are used for a wide range of archaeologi-
cal purposes from the discovery and recording of sites, to
monitoring changes in them through time, photograph-
ing buildings, urban (and other) development — and, in
fact, recording almost anything that “may not be there
tomorrow.” Nevertheless, the taking and analysis of aerial
images from aircraft or satellite have led to a large number
of archaeological discoveries, and the tally grows every year.

How Are Aerial Images Used? Images taken from the air
are merely tools; they are means to an end. Images do not
themselves reveal sites — it is the image taker and the inter-
preter who do so, by examination of the terrain and the
pictures. These are specialized skills. Long experience and
a keen eye are needed to differentiate archaeological traces
from other features such as vehicle tracks, old river beds,
and canals. Indeed, most military intelligence units during
the final years of World War IT had archaeologists on their
staff as interpreters of air photographs.

Aerial images are of two types: oblique and vertical. Each
has its advantages and drawbacks, but oblique images
have usually been taken of sites observed from the air
by an archaeologist and thought to be of archaeological
significance, whereas most vertical images result from
non-archaeological surveys (for instance, cartographic).
Both types can be used to provide overlapping stereoscopic
pairs of prints that enable a scene to be examined in three
dimensions and so add confidence to any interpretation.
Stereoscopic pictures taken of the ancient city of Mohen-
jodaro in Pakistan from a tethered balloon, for example,
have enabled photogrammetric — accurately contoured —
plans to be made of its surviving structures. Similarly, large
areas can be surveyed with overlapping images, which are
then processed into a very accurate photogrammetric base
map of all the archaeological evidence identified from the
air. Analytical ground survey can then proceed on a much
surer basis.
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Oblique image

Better for pictorial effect and Vit Imegp

perspective

Better for making
maps and plans

[Above] Aerial images are of two types: oblique and vertical.
Obligues are easier to view and understand than verticals
but may present more difficulty to the interpreter who must
transform the information to obtain plan views.

(Below) An oblique aerial photograph of Newark earthworks, Ohio.
An octagon and circle joined by a small strip of land are clearly
visible, as are the small mounds just inside the octagon’s corners.

The ways in which sites show from the air and how they
are interpreted are discussed in the box overleaf. Oblique
images are often targeted on archaeological features that
may show clearly, while vertical images may need to be
more thoroughly examined by an interpreter seeking
such information. Both types of image can be rectified or
georeferenced using computer programs. This removes
the scale and perspective distortions of oblique images
and can correct for tilt and off-nadir distortion in vertical
views. Use of a digital terrain model (making a 3D model
of the ground based on contours or via a LIDAR or ALS
survey — see below) in the rectification process produces
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IDENTIFYING ARCHAEOLOGICAL SITES FROM ABOVE

Much of the world is already recorded
in vertical aerial photographs and

to an increasing extent by high-
resolution satellite images — readily
available from sites such as Google
Earth. Internet sites provide a useful
first look at the ground during the
early stages of a project, but for

any serious work it is vital to collect
together as many aerial images as
can be obtained because time of
year and lighting affect what may be
seen on them and each image may
provide additional information about
a site and its landscape. A historical
set of images also allows a user to
identify changes in land use and to
monitor any destruction or threats
to archaeological features within

a chosen area. Images may also
include those taken by archaeologists
during prospective flights using a
light aircraft. These images — usually
handheld oblique photographs —

will have been selectively taken

of features thought likely to be of
archaeological, or other, interest.
These may contrast usefully with

the unselective view of areas of land
obtained by vertical survey.

It is usual for vertical aerial
images to be taken with 60 percent
overlap so that they can be viewed
stereoscopically to assist their
interpretation. But stereoscopic
pairs of oblique images can also be
taken (using 100 percent overlap
from two slightly different positions).
Stereoscopic satellite images have
been available since the CORONA
missions of the late 1960s and
continue to be taken by some
current providers. Examining images
stereoscopically gives confidence
to any interpretation and it should
be done whenever possible. With
modern software, it is fairly simple
to match any of these images to a
map, providing adequate control
information (in other words, modern
detail) is included in them.

Features Visible From Above
Successful identification of
archaeological sites on aerial images
requires knowledge of the types of
feature that we may expect to be
visible and of post-depositional
(formation) processes that may
have affected them since their

The vanished Roman harbor town of Altinum, near Venice, was recently able to be mapped
when a severe drought caused crop-marks to be highlighted.

abandonment. In general, for a

site to be detected by any remote
sensing method it needs to have
altered the soil or subsoil. These
alterations can vary between holes
cut into the ground (such as ditches
and pits) and features placed upon
it (such as banks, mounds, and
walls), and these may now survive in
relief or be completely buried under
leveled cultivated land. Fieldwork
and excavations in your area of
interest should identify the range
and characters of archaeological
features that may be visible from
above, although the smallest of these
(postholes, for example) may not be
seen or may not be understood on
any but the clearest and largest-
scale images.

It is important to remember that
similar holes and bumps may have
been caused by natural disturbances
(such as cracked and pitted ground
resulting from periglacial activity) or
from recent changes (leveling field
boundaries or digging small quarries,
for example) and an experienced
image analyst should be able to
identify these, and distinguish them
from archaeological features, in an
area with which they are familiar.

Sections cut through the
experimental earthwork on Overton
Down in southern England (see p. 53)
show that, in an undisturbed chalk
landscape, grass colonization had
stabilized the slumping of the bank
into the ditch after about 16 years.
Similar earthworks can be seen in
relief in aerial photographs from many
parts of the world, suggesting that
such sites can become “fossilized”
only a few years after abandonment.

Aerial images record relief sites
through a combination of highlight
and shadow, so the time of day and
season of the year are important
factors in creating the most
informative image of such sites. It
may be necessary to obtain images
taken at different times to maximize
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the information visible through

light and shade. This is one of the
advantages of using LIDAR (ALS)
(see pp. 83—84), for which software
allows a viewer to move the direction
and azimuth of the sun. Vertical aerial
photos and satellite images should be
viewed with shadows falling towards
the user; otherwise inverse relief may
be perceived.

Crop-marks

In some parts of the world,
archaeological sites have been
leveled and now lie in arable land.
Although these sites have suffered
a degree of destruction (and many

continue to be destroyed by annual
cultivation), these landscapes can
be rewarding when examined on
aerial images. In summer months,
crops may grow differently above
different soils and above different
depths of soil and can thus indicate
the presence of archaeological

and natural features. These crop
differences, sometimes called
crop-marks, have been the main
media through which aerial survey
has recorded the presence of
archaeological features; indeed,
more features have been discovered
in this way than with any other form
of prospection.

How crop-marks are formed (left): crops
grow taller and more thickly over sunken
features such as ditches (1), and show
stunted growth over buried walls (2). Such
variations may not be obvious at ground
level, but are often visible from the air, as
different colored bands of vegetation.

Features in relief on the left of this
photograph (below) show the remains of
a Romano-British farm at Holbeach in

the East Anglian fens of England. Ditches
were cut to form field and other property
boundaries, flank tracks, and drain the
land. These features continue into the
field on the right where they have been
backfilled and are now under a level field
growing cereal. The track that runs across
the upper part of the left field can be seen
to the right, marked by a darker band
where crop growth has been boosted by the
deeper soil that fills the former ditch. Silted
channels of former watercourses show as
broad light-toned bands where the crop

is growing sparsely in poorer soil. These
differences illustrate how changes in crop
growth can mark sub-surface features.
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Map of the area around Danebury, an Iron Age hillfort in southern
Britain (6th-2nd centuries Bc), created from aerial survey, with
details of ancient fields, tracks, and enclosures.

greater accuracy where the ground is undulating or has
high relief. After computer transformation the resulting
image may be layered in graphics software or a GIS (Geo-
graphic Information Systems — see p. 88) and interpreted
by overdrawing the archaeological features that have been
identified. Site-specific mapping at scales of 1:2500 can
show considerable detail within a site and can be accurate
to less than + 2 m (6 ft). This allows features to be mea-
sured and compared and is essential in providing precise
locations so that excavation trenches can be positioned
accurately and cost-effectively. This is the usual method
for mapping archaeological features from aerial images in
Britain and Europe and could be a useful tool elsewhere.
Mapping of individual sites from aerial photographs
is often necessary in applied or compliance archaeol-
ogy (salvage or rescue archaeology) and also forms the
beginning from which landscapes may be mapped and
considered. This ability to study large areas is often only
possible using aerial resources. In Britain, Rog Palmer
used thousands of individual photographs of a 450-sq.
km (175-sq. mile) territory around the Iron Age hillfort of
Danebury to produce accurate maps. These show that the
site lay within very complex agricultural landscapes, with
atleast 8 other hillforts in the area. Crop-marks (explained
in the box, pp. 80-81) revealed the presence of 120 ditched
farming enclosures, hundreds of acres of small fields, reg-
ularly arranged, and 240 km (150 miles) of linear ditches

and boundary works, many of which were roughly contem-
poraneous with Danebury to judge from their forms and/
or surface finds.

Although it was known that prehistoric roadways existed
within Chaco Canyon in the American Southwest, it was
only when a major aerial reconnaissance project was
undertaken by the National Park Service in the 1970s
that the full extent of the system of roads was appreciated.
Using the extensive coverage provided by the aerial images
a whole network of prehistoric roadways was identified
and mapped (see p. 394). This was followed by selective
ground surveys and some archaeological investigation.
From the aerial coverage it has been estimated that the
network, thought to date to the 11th and 12th centuries AD,
extends some 2400 km (1500 miles), though of this only
208 km (130 miles) have been verified by examination at
ground level.

Recent Developments. New technology is having an
impact on aerial survey in different ways. Although
the majority of existing images have been taken on
film — black and white (panchromatic), color, or false
color infrared — in the last few years digital sensors have
become sufficiently good to be used in precision verti-
cal cameras and the handheld cameras used by airborne
archaeologists. For the latter, cameras taking images
of sizes greater than 10 megapixels provide more than
adequate resolution for most archaeological purposes.
Modern flying, be this to capture a series of parallel
overlapping strips of vertical photographs or to examine
a chosen area by an archaeologist, is usually planned and
recorded to take advantage of GPS (Global Positioning
System) navigation. The track of an archaeological flight
is likely to be recorded at preset intervals to provide a
continuous record that shows the ground that has been
overflown and searched. In addition, some cameras can
be linked to GPS so that coordinates are recorded on an
Exif file when each photograph is taken. This eases the
occasional problem of locating shots when the archae-
ologist is back on the ground. It is also wise to devise a
storage system that allows rapid retrieval of images, is
adequately backed up, and takes account of the possible
short-term life of digital formats so as to provide good
archival storage of what may be unique data.

One current trend is to georeference and mosaic verti-
cal photographs and satellite images so that they can be
layered in a GIS (see p. 88). This provides useful compara-
tive data but is not ideal for interpretation, which is still
Dbest done using overlapping stereoscopic prints or images.
Furthermore, it is usual to view on-screen images of the
northern hemisphere with north to the top rather than the
ideal of having shadows falling toward the viewer. Photo
interpretation and photogrammetry have long histories



that have been developed to aid reading aerial images and
itwould help many GIS users if they were aware of some of
the “tricks” of this slightly earlier age.

The application of digital image analysis is still in its
infancy. Just as in excavation and aerial survey, remote
sensing research must be well planned and well executed,
using a comprehensive methodology. Computerized image
analysis may assist archaeological prospection to a limited
degree, but will never lead to a fully automatic procedure,
since data manipulation will vary greatly depending on the
type of data, moment of image acquisition, atmospheric
conditions, type of landscape, site characteristics, and the
overall research goals of the project at hand. Field observa-
tions, archaeological interpretation, and human expertise
remain indispensable.

LIDAR and SLAR. Use of LIDAR (Light Detection and
Ranging) — also known as ALS (Airborne Laser Scanning)
— has proved extremely valuable in the past few years. This
technique uses an aircraft, whose exact position is known
through use of a differential GPS, carrying a laser scanner
that rapidly pulses a series of beams to the ground. By
measuring the time taken for these to return to the aircraft
an accurate picture of the ground in the form of a digital
elevation model (or digital surface model) is created.
Software used with LIDAR provides archaeologists with
two great advantages over conventional aerial photogra-
phy: tree canopies can be eliminated by switching off the
“first return” and so the sensor can see into woodland;
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and the angle and azimuth of the sun can be moved to
enable ground features to be viewed under optimal (and
sometimes naturally impossible) lighting. Both facilities
have been used to advantage in England where new sites
— mostly enlargements to field systems — have been found,
and locational corrections made to the existing record of the
landscape around Stonehenge. A good example of the prac-
tical application of LIDAR to an archaeological site comes
from the Maya city of Caracol in Mexico (see box overleaf).

Another remote sensing technique, sideways-looking
airborne radar (SLAR), has yielded evidence suggesting
that Maya agriculture was more intensive than previously
imagined. The technique involves recording in radar
images the return of pulses of electromagnetic radiation
sent out from a flying aircraft. Since radar will penetrate
cloud cover and to some extent dense rainforest, Richard
Adams and his colleagues were able to use SLAR from a
high-flying NASA aircraft to scan 80,000 sq. km (31,200
sq. miles) of the Maya lowlands. The SLAR images
revealed not only ancient cities and field systems, but an
enormous lattice of grey lines some of which may have
been canals, to judge by subsequent inspections by canoe.
If field testing reveals that the canals are ancient, it will
show that the Maya had an elaborate irrigation and water
transport system.

Satellite Imagery and Google Earth. It is now routine
to access Google Earth and use the high resolution air
photos and satellite cover there, or to buy copies of them.

LIDAR in operation: the Iron Age hillfort of Welshbury in the Forest of Dean, England, is almost invisible in conventional aerial
photographs (left]. The initial LIDAR image shows little improvement [center] but once reflections from leaves and trees (the “first
return”] have been filtered out using a software algorithm the earthworks are clearly visible [right].
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Caracol

LASERS IN THE JUNGLE L

One of the best examples of the
application of LIDAR (or ALS) to
archaeology is at Caracol, a Maya city
in Belize which flourished between
AD 550 and 9oo. Arlen and Diane
Chase of the University of Central
Florida have been excavating at this
site for more than 25 years, and
during that time researchers on the
ground, despite the dense tropical
forest, had managed to map 23 sq. km
(9 sqg. miles) of settlement. However,
survey from the air enabled them
within a few weeks to surpass the
results of those 25 years, by covering
a far larger area and discovering that
the city actually extended over 177 sq.
km (68 sg. miles).

Biologist John Weishampel from
the same university designed the
project’s use of LIDAR. He had been
using lasers to study forests and
other vegetation for years, but this
technique was now applied to the
recording of an archaeological ruin
under a tropical rainforest — the laser
signals penetrate the jungle cover and
are reflected from the ground below.

MEXICO
BELIZE

Plaza A at Caracol; only a tiny proportion of the city's total area has been cleared of jungle.

Images taken at the end of the dry
season in 2009 took about 4 days
(24 hours of flight time) to capture,
the small aircraft passing back and
forth over the city, and making more
than 4 billion measurements of the
landscape below. This was then
followed by 3 weeks of analysis by
remote sensing experts.

Caracol’s entire landscape can now
be viewed in 3D, which has led to the
discovery of new ruins, agricultural

LIDAR image (left) of the center of
Caracol with jungle cover removed;
agricultural terraces show up as
ripples in valleys and hillsides.
(Right) the plane’s route over

24 hours in the air, during which
billions of measurements of the
landscape were taken.

The 3D projection of the Caracol
LIDAR survey (below), showing
the features beneath the canopy.

terraces, and stone causeways leading
to more distant settlements. This

was the first application of LIDAR

to such a large archaeological site,
and it is clear that the technique will
radically transform research on sites
in challenging environments of this
kind. However, just as only excavation
can verify the findings of ground-
based remote sensing, so the data
produced from the air at Caracol will
need to be confirmed on the ground.




The high-resolution images available from the Ikonos
(about 1 m resolution), QuickBird (60 cm), and GeoEye
(40 cm) satellites offer data comparable with aerial pho-
tographs, while Google Earth has basic world cover from
NASA’s LANDSAT series (28.5 m) but includes blocks of
Ikonos, QuickBird, and GeoEye images, some other satel-
lite imagery, and some conventional aerial photographs.
Ikonos, QuickBird, and GeoEye all provide both multi-
spectral (MS) and panchromatic (PAN) high-resolution
imagery in which details like buildings are easily visible.
The data can be imported into remote sensing image-pro-
cessing software, as well as into GIS packages for analysis.

Some useful early work was done using images from the
LANDSAT series. Scanners record the intensity of reflected
light and the infrared radiation from the earth's surface,
and convert these electronically into photographic images.
LANDSAT images have been used to trace large-scale fea-
tures such as ancient levee systems in Mesopotamia and an
ancient riverbed running from the deserts of Saudi Arabia
to Kuwait, as well as sediments around Ethiopia’s Rift
Valley that are likely to contain hominin fossil beds.

The introduction of Google Earth has been a true “aerial
revolution” since it offers every archaeologist the opportu-
nity to examine the ground and look for archaeological
sites — for example, it is being used by paleontologists in
Africa to hunt for fossils, and in 2008 it revealed 500 new
caves in South Africa including the one that yielded the
bones of Australopithecus sediba (see p. 158); and hundreds
of new archaeological sites in Afghanistan are also being
discovered by this method. But the same “rules” of visibil-

3 Where? Survey and Excavation of Sites and Features “

ity apply to those images as they do to conventional aerial
photos, and absence of evidence on one particular date is
not evidence of absence. NASA’s World Wind and Micro-
soft’s Live Search also offer worldwide cover but at lower
resolutions or using aerial images available elsewhere. It
is important to note, however, that most users have never
been trained to interpret such images and many expect
sites to be visible at all times.

QuickBird and Ikonos/GeoEye images can be taken to
order, although the minimum cost may be high for some
archaeological projects. In parts of the world where maps
are still regarded as secret or do not exist, an up-to-date
satellite image may be the only way to provide a “base map”
for archaeological investigations. Both satellite “owners”
maintain libraries of old images that are lower in price.
Much use has been made of the Cold War CORONA satel-
lite photographs (at best about 2 m resolution), and these
too provide a useful base map and allow provisional inter-
pretation of sites that can later be checked by fieldwork
— for example, CORONA images have led to the detection
and detailed mapping of numerous kinds of archaeological
remains such as ancient roads, ruins, irrigation networks,
and so forth. Since CORONA takes two images of the same
spot (forward and afterward), these can be processed to
produce a stereoscopic view and a 3D digital surface model.

Jason Ur of Harvard University has used CORONA
satellite photography to examine linear trackways across
northern Mesopotamia (Syria, Turkey, and Iraq). These
broad and shallow features (often called “hollow ways”)
were formed over time as people walked from settlement

Two satellite images of the Urartian citadel of Erebuni, near Yerevan, Armenia, founded in 782 Bc: on the left, with resolution of about
2m [10ft) is an image from the American CORONA series taken in 1971; on the right is a higher resolution screen shot from Google
Earth of a QuickBird image taken in 2006. Both images are displayed with south to the top so that shadows assist photo-reading of
topography and structures.
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to settlement, and from settlements to fields and pasture.
Because depressed features collect moisture and veg-
etation, they are easily visible on CORONA images. Some
6025 km (3750 miles) of premodern features have been
identified, primarily dating to a phase of Bronze Age urban
expansion from around 2600 to 2000 BC. Most commonly,
trackways radiated out 2—5 km (1—3 miles) from sites in
a spoke-like pattern. Although the region was home to
several major centers, all intersite and interregional move-
ment was done by moving from place to place; no direct
tracks existed between the major centers. Political centrali-

zation was probably weak, and authority was likely to have
been consensual: even the elite had to respectlocal systems
of land tenure as they moved about.

Other Satellite Techniques. Another recent addition to
the archaeologist’s arsenal is SAR (Synthetic Aperture
Radar), in which multiple radar images (usually taken
from space, but also from aircraft) are processed to
yield extremely detailed high-resolution results that can
provide data for maps, databases, land-use studies, and
so forth. SAR records height information and can provide
terrain models of territory being surveyed. One of its
many advantages is that, unlike conventional aerial pho-
tography, it provides results day or night and regardless
of weather conditions. It can be used with multispectral
data from satellites to make inventories of archaeological
sites in a survey area — a rapid, non-destructive alternative
to surface survey that does not involve the collection of
artifacts and can thus save a great deal of time and effortin
some circumstances.

The international Greater Angkor Project has found
that the vast ruins of the 1000-year-old temple complex
of Angkor in northern Cambodia may cover an area of up
to 3000 sq. km (11,500 sq. miles). The ruins, shrouded
in dense jungle and surrounded by landmines, have
been the subject of studies using high-resolution SAR
imagery obtained from NASA satellites. The resulting dark
squares and rectangles on the images are stone moats and
reflecting pools around the temples. The most important
discovery for archaeologists so far has been the network of

(Left] CORONA photograph (with false color added) of radial
trackways around Tell Brak, northeastern Syria, dating from
around 2600 to 2000 Bc. (Below] Thousands of miles of trackways
in the region have been mapped by Jason Ur using a GIS
database. The area shown below is about 80 km (50 miles) wide.
Tell Brak is at center right, north of the Khabur River.




A SAR image (taken from a satellite) of the huge ancient site of
Angkor in Cambodia.

ancient canals surrounding the city (visible as light lines)
that irrigated rice fields and fed the pools and moats. They
were probably also used to transport the massive stones
needed for constructing the complex.

ASTER (Advanced Spaceborne Thermal Emission and
Reflection Radiometer) is an imaging instrument that
flies on Terra, a satellite launched in 1999 as part of
NASA’s Earth Observing System (EOS), and is used
to obtain detailed maps of land surface temperature,
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reflectance, and elevation. It goes beyond LANDSAT since
it captures high spatial resolution data in 14 bands, from
the visible to the thermal infrared wavelengths, and also
provides a stereo viewing capability for the creation of
digital elevation models.

Satellite remote sensing projects carried out by archae-
ologists with backgrounds in both remote sensing and
archaeology have much to offer, but satellite archaeology
should not be regarded as a substitute for archaeological
excavation or survey work. It is just one among a number
of tools that archaeologists may want to employ in their
research. Besides revealing the presence of (sub-)surface
archaeological features (even in areas previously surveyed),
satellite remote sensing can place archaeological sites in
a much larger context, showing past social landscapes
in all their complexity and helping greatly with quality
assessment. Analysis of satellite imagery may further
aid in determining where to excavate and may precede
archaeological survey. Archaeologists will therefore need
to rethink their surveying and excavation strategies in light
of this new information, especially as image resolution
continues to increase.

Recording and Mapping Sites in
Reconnaissance Survey

As already noted in the discussion of aerial survey, the
pinpointing of sites and features on regional maps is
an essential next step in reconnaissance survey. To have
discovered a site is one thing, but only when it has been
adequately recorded does it become part of the sum total of
knowledge about the archaeology of a region.

Mapping is the key to the accurate recording of most
survey data. For surface features, such as buildings and
roads, both topographic and planimetric maps are used.

165 ft

Two ways of presenting survey results, as exemplified by these representations of the Maya site of Nohmul, Belize. (Left] A topographic
map relating the site to its landscape. [Right] A planimetric map showing the individual features of the site.
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Topographic maps represent differences in elevation or
height by means of contour lines and help relate ancient
structures to the surrounding landscape. Planimetric
maps exclude contour lines and topographic information,
concentrating instead on the broad outlines of features,
thus making it easier, for example, to understand the
relationship of different buildings to each other. On some
site maps the two techniques are combined, with natural
relief depicted topographically and archaeological fea-
tures planimetrically.

In addition to plotting a site on a map — including its
exact latitude, longitude, and map grid reference (or a
metric UTM reference, the Universal Transverse Merca-
tor Grid) — proper recording entails giving the site some
kind of locational designation and entering this on a site
record form, along with information about who owns the
site, its condition, and other details. Locational designa-
tions vary in different parts of the world. In the United
States they usually consist of a two-digit number for the
state, a pair of letters for the county, and a number indi-
cating that this is the nth site discovered in that county.
Thus site 36WH297 designates the 297th site discovered
in Washington County (WH), in the state of Pennsylvania
(36). This is the locational designation for the famous
Paleo-Indian site of Meadowcroft Rockshelter. One of
the great values of designating sites using these alpha-
numerical systems is that they can be entered easily on
computer files, for quick data retrieval, for example in
salvage archaeology or settlement pattern studies.

Geographic Information Systems

The standard approach to archaeological mapping is
now the use of GIS (Geographic Information Systems),
described in one official report as “the biggest step
forward in the handling of geographic information since
the invention of the map.” GIS is a collection of computer
hardware and software and of geographic data, designed
to obtain, store, manage, manipulate, analyze, and display
a wide range of spatial information. A GIS combines a
database with powerful digital mapping tools. GIS devel-
oped out of computer-aided design and mapping (CAD/
CAM) programs during the 1970s. Some CAD programs,
such as AutoCAD, can be linked to commercial data-
bases and have proved valuable in allowing the automatic
mapping of archaeological sites held in a computer data-
base. A true GIS, however, also incorporates the ability
to carry out a statistical analysis of site distribution, and
to generate new information. Given information about
slope and distance, for example, a GIS can also be used
for cost-surface analysis, mapping catchment areas and site
territories taking the surrounding terrain into account.
Here, the software and digital landscape information are

fed into a computer, along with (as a standard measure-
ment) the figure of 1 hour for a 5-km (3-mile) walk on the
flat. The software then does the calculations, using built-
in data on the energy cost of traversing different kinds
of terrain. Therefore GIS have applications far beyond
recording and mapping, and we shall return to their ana-
lytical capabilities in Chapters 5 and 6.

A GIS will hold information on the location and attrib-
utes of each site or point recorded. Spatial data can be
reduced to three basic types: point, line, and polygon (or
area). Each of these units can be stored along with an
identifying label and a number of non-spatial attributes,
such as name, date, or material. A single archaeological
find might therefore be represented by an easting and
northing and a find number, while an ancient road would
be recorded as a string of coordinate pairs and its name. A
field system could be defined as strings of coordinates fol-
lowing each field boundary, along with reference names
or numbers. Each map (sometimes described ina GIS asa
layer or coverage) may comprise a combination of points,
lines, and polygons, together with their different non-
spatial attributes.

Within a map layer the data may be held in vector format,
as points, lines, and polygons, or they may be stored as a
grid of cells, or raster format (see illustration opposite).
A raster layer recording vegetation, for example, would
comprise a grid within which each cell contains informa-
tion on the vegetation present at that point. Nowadays,
most commercial systems will allow these different data
structures to be mixed.

A GIS may include an enormous amount of environ-
mental data on relief, communications, hydrology, etc.
To make all this information easier to handle it is normal
to divide it into different map layers, each representing a
single variable. Archaeological data may themselves be
split into several layers, most often so that each layer repre-
sents a discrete time slice. As long as they can be spatially
located, many different types of data can be integrated
in a GIS. These can include site plans, artifact distribu-
tions, aerial images, geophysical survey results, as well
as maps. A good example of many different types of data
being incorporated into a GIS is the Giza Plateau Mapping
Project in Egypt (see box overleaf).

The ability to incorporate aerial images can be par-
ticularly valuable for site reconnaissance as they can
provide detailed and current land-use information. Many
topographic data already exist in the form of digital maps
which can be taken directly into a GIS. Knowing exact
ground coordinates is essential in archaeological practice
for mapping purposes, and learning about distribution
patterns of archaeological material culture. This is done
by means of a handheld GPS (Global Positioning System),
which allows archaeologists to map their ground position



(in some cases within as little as 3 cm) by connecting to a
global satellite system. A minimum of four satellites has
to be communicating with the GPS to provide close X
and Y data, which can display the received information in
longitude/latitude (degrees minutes seconds), or toa UTM
(Universal Transverse Mercator) coordinate system that
provides data in eastings and northings. These data are
extremely useful where a region is unmapped, or where
the maps are old or inaccurate.

Once the basic outlines of a site have been mapped with
reasonable accuracy by means of the GPS, and control
points placed around the site, standard practice is to use
a Total Station to record its more detailed features to a
greater degree of accuracy. This instrument is an electronic
theodolite integrated with an electronic distance meter,
used to read distances to a particular point. Angles and
distances are measured from the Total Station to points
under survey and the coordinates (X, Y, Z, or northing,
easting and elevation) of the surveyed points relative to
the Total Station positions are calculated. These data can
then be downloaded from the Total Station to a computer
to generate a map of the surveyed area. All the information
is recorded and then submitted as GIS data to the client or
sponsoring organization of the work as a matter of course.

Once data are stored within a GIS it is relatively
straightforward to generate maps on demand, and to
query the database to select particular categories of site
to be displayed. Individual map layers, or combinations
of layers, can be selected according to the subject under
investigation. The ability of GIS to incorporate archae-
ological data within modern development plans allows a
more accurate assessment of their archaeological impact.

One of the earliest, and most widespread, uses of
GIS within archaeology has been the construction of pre-
dictive models of site locations. Most of the development of
these techniques has taken place within North American
archaeology, where the enormous spatial extent of some
archaeological landscapes means that it is not always pos-
sible to survey them comprehensively. The underlying
premise of all predictive models is that particular kinds
of archaeological sites tend to occur in the same kinds of
place. For example, certain settlement sites tend to occur
close to sources of fresh water and on southerly aspects
because these provide ideal conditions in which humans
can live (not too cold, and within easy walking distance
of a water source). Using this information it is possible to
model how likely a given location is to contain an archaeo-
logical site from the known environmental characteristics
of that location. In a GIS environment this operation can
be done for an entire landscape producing a predictive
model map for the whole area.

An example was developed by the Illinois State
Museum for the Shawnee National Forest in southern
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GIS AND THE GIZA PLATEAU

For more than two decades American
Egyptologist Mark Lehner has been
systematically exploring Egypt’s

Giza Plateau in an effort to find

the settlements that housed the
workforce that built the pyramids.

To the south of the Great Sphinx,
4500-year-old paved streets have
been uncovered, as well as various
buildings from barracks to bakeries.

The Giza Plateau Mapping Project
(GPMP) has so far exposed about
10.5 ha (26 acres) of what seems to
be a vast urban center attached to the
pyramids, sometimes known as “The
Lost City of the Pyramid Builders.”
Directed by Camilla Mazzucato
and Rebekah Miracle, GIS is being
used to integrate all the project’s
drawings, thousands of digital

Giza

EGYPT

photographs, notebooks, forms,

and artifacts into a single organized
data store. This enables the team to
map patterns of architecture, burials,
artifacts, and other materials such as
foodstuffs: for example, it has been
found that the people in the bigger
houses ate the best meat (beef)

and fish (perch), while the others

ate more pig and goat. Color-coded
graphs and charts can be produced,
representing the densities and
distributions of various artifact types
in different areas, buildings, rooms or
even features.

The Giza Plateau Mapping Project (left)
began with an extremely accurate survey of
the cultural and natural features of the entire
area. The survey grid is centered on the
Great Pyramid.

Using digitized 1-meter contours of the
plateau and CAD data depicting the
architectural components of the pyramid
complex, the GPMP GIS team created a
nearly three-dimensional surface called a
TIN, or triangulated irregular network, over
which they can lay other data layers, such as
maps. Here (left), the GPMP survey grid is
draped over the surface of the plateau. The
Lost City of the Pyramid Builders is clearly
visible in the foreground.

Data collected over 15 years
all being incorporated in the GIS:

« over 5000 field drawings

« over 11,900 digital photographs

« over 16,500 non-burial features

« over 1100 burial features

« survey and remote sensing data

- artifact fecofact content and distribution
information for every feature
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Since 1988 survey and excavations have been concentrated on the area
known as “The Lost City of the Pyramid Builders,” some 400 m (1300
ft) south of the Sphinx. This detailed plan (left) of the settlement, which
was abandoned at the end of the 4th Dynasty (25752465 Bc), the
period of Giza pyramid building, now forms part of the GIS.
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GIS presentation (below) of the features that have been digitally
recorded in the Royal Administrative Building (RAB), one of the
GPMP's largest and most complex excavation areas.

The spatial distribution of finds is easy to represent within the GIS
(above). The total volumes of charcoal recovered in different areas of
the first occupation phase of the RAB is shown here.

S HET L a g elat B T,

°A

(-l




n PART I: The Framework of Archaeology

[linois. It predicts the likelihood of finding a prehistoric
site anywhere within the 91 sq. km (35 sq. miles) of the
forest by using the observed characteristics of the 68 sites
which are known from the 12 sq. km (4.6 sq. miles) which
have been surveyed. A GIS database was constructed
for the entire area including data themes for elevation,
slope, aspect, distance to water, soil type, and depth to
the water table. The characteristics of the known sites
were compared with the characteristics of the locations

known not to contain sites using a statistical procedure
known as logistic regression. This is a probability model
whose result is an equation that can be used to predict the
probability that any location with known environmental
characteristics will contain a prehistoric site.

The potential value of predictive modeling with GIS has
also become apparent outside North America, particularly
in the Netherlands and in Britain. Such models can be of
value both in understanding the possible distribution of

Table summarizing the main techniques used in aerial survey.

TECHNIQUE USES PROS CONS
Oblique Recording archaeological Provides clear views of Features need to have
B features “sites” been recognized prior
-r:% Makes good illustrations to being photographed
[
§’ Vertical Recording whole landscapes | Millions of existingimages | Many photographs are not
2 Historic photographs can Photographs usually taken at optimum times
C be used to document land taken to be examined to record archaeological
< use and development stereoscopically information
and to identify threats to Good interpretation
archaeological sites requires expertise
CORONA Provides a historic view Cheaply available Cover is not worldwide
(1960s-70s) Best resolution is about Severe image distortion due
2m (6 ft) to collection technique
E Quickbird/ Provides a high-resolution Much is freely available on Can be fairly expensive
@ | Ikonos/GeoEye image in places where the Internet
E air photographs are not Sub-meter resolution
] available allows identification
= of many types of
ﬁ archaeological features
LANDSAT Visible and non-visible Worldwide repeated cover Coarse resolution
wavelength data collection on many dates
active since 1972
0 LIDAR Provides accurate models of | Very high resolution Expensive
g D upstanding features and Software can remove Survey produces huge
S o their terrain forest canopy to provide point clouds of data that
?>J @ accurate terrain model need skillful processing
T @©
; § SLAR/SAR Provides accurate Sub-meter resolution from | Spaceborne data can have
% g topographic “map” and airborne sensors fairly coarse resolution
= terrain model Software can remove
s = Can record large upstanding forest canopy to provide
z— archaeological features accurate terrain model




archaeological sites within a landscape, and also for the
protection and management of archaeological remains in
cultural resource management (see Chapter 15).

Many GIS applications, especially those based on
predictive modeling, have been criticized as being envi-
ronmentally deterministic, and it is easy to see why.
Environmental data such as soil types, rivers, altitude,
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and land use can be measured, mapped, and converted
into digital data, whereas cultural and social aspects of
landscape are much more problematic. In an attempt
to escape from these more functionalist analyses, archae-
ologists have used the GIS function called viewsheds to
try to develop more humanistic appreciations of landscape
(see box pp. 7475, and main text p. 193).

ASSESSING THE LAYOUT OF SITES AND FEATURES _

Finding and recording sites and features is the first stage
in fieldwork, but the next stage is to make some assess-
ment of site size, type, and layout. These are crucial factors
for archaeologists, not only for those who are trying to
decide whether, where, and how to excavate, but also for
those whose main focus may be site management, the
study of settlement patterns, site systems, and landscape
archaeology without planning any recourse to excavation.

We have already seen how aerial images may be used to
plot the layout of sites as well as helping to locate them in
the first place. What are the other main methods for inves-
tigating sites without excavating them?

Site Surface Survey

The simplest way to gain some idea of a site’s extent and
layout is through a site surface survey — by studying the
distribution of surviving features, and recording and pos-
sibly collecting artifacts from the surface.

The Teotihuacan Mapping Project, for instance, used
site surface survey to investigate the layout and orientation
of the city, which had been the largest and most power-
ful urban center in Mesoamerica in its heyday from AD
200 to 650. The layout and orientation of the city had
intrigued scholars for decades; however, they considered
the grandiose pyramid-temples, plazas, and the major
avenue — an area now known as the ceremonial center — to
be the entire extent of the metropolis. It was not until the
survey conducted by the Teotihuacan Mapping Project
that the outer limits, the great east-west axis, and the grid
plan of the city were discovered and defined. Fortunately,
structural remains lay just beneath the surface, so that the
team were able to undertake the mapping from a combi-
nation of aerial and surface survey, with only small-scale
excavation to test the survey results. Millions of potsherds
were collected, and over 5000 structures and activity
areas recorded. Since 1980, a new multi-disciplinary team
directed by Rubén Cabrera Castro of the Mexican Institute
of Archaeology and History (INAH) has been enlarging
the picture, so successfully established by the Teotihua-
can Mapping Project. Other teams employed geophysical

methods to map a system of caves and tunnels used for
extracting construction material, as well as for burials
and rituals. Magnetometer and resistivity surveys (see pp.
98-99), undertaken by a team from the National Autono-
mous University of Mexico led by Linda Manzanilla, were
used to create a 3D reconstruction of subsurface contours.

For artifacts and other objects collected or observed
during surface survey, it may not be worth mapping their
individual locations if they appear to come from badly
disturbed secondary contexts. Or there may simply be too
many artifacts realistically to record all their individual
proveniences. In this latter instance the archaeologist
will probably use sampling procedures for the selective
recording of surface finds. However, where time and funds
are sufficient and the site is small enough, collection and
recording of artifacts from the total site area may prove pos-
sible. For example, Frank Hole and his colleagues picked
up everything from the entire surface of a 1.5-ha (3.7-acre)
open-air prehistoric site in the Valley of Oaxaca, Mexico,
plotting locations using a grid of 5-m squares. They trans-
formed the results into maps with contour lines indicating
not differences in elevation, but relative densities of various
types of materials and artifacts. It then became clear that,
although some objects such as projectile points were
evidently in a secondary context displaced down slopes,
others seemed to lie in a primary context and revealed dis-
tinct areas for flintworking, seed-grinding, and butchering.
These areas served as guides for subsequent excavation.

A similar surface survey was conducted at the Bronze
Age city of Mohenjodaro in Pakistan. Here, a team of
archaeologists from Pakistan, Germany, and Italy investi-
gated the distribution of craft-working debris and found,
to their surprise, that craft activities were not confined to
a specific manufacturing zone within the city, but were
scattered throughout the site, representing assorted small-
scale workshops.

Reliability of Surface Finds. Archaeologists have always
used limited surface collection of artifacts as one way of
trying to assess the date and layout of a site prior to excava-
tion. However, now that surface survey has become not
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Teotihuacan

Archaeological and topographic map
of Teotihuacan (above] produced by
the Teotihuacan Mapping Project.

The survey grid system of 500-m
squares is oriented to the north-south
axis of the city, in particular the central
“Street of the Dead” (dividing W1 and
E1on the map).

(Right] View south along the Street

of the Dead, with the Pyramid of the
Sun prominent on the left, echoing the
shape of the mountain behind.




merely a preliminary to excavation but in some instances
a substitute for it — for cost and other reasons, as outlined
earlier in this chapter — a vigorous debate is taking place in
archaeology about how far surface traces do in fact reflect
distributions below ground.

We would logically expect single-period or shallow sites
to show the most reliable surface evidence of what lies
beneath — an assumption that seems to be borne out by
the shallow site of Teotihuacan, or Frank Hole’s Oaxaca
site mentioned above. Equally we might predict that multi-
period, deep sites such as Near Eastern tells or mounds
would show few if any traces on the surface of the earliest
and deepest levels. However, this is by no means always
true, as shown by surface survey work at Tell Hallula in
Syria (see box overleaf).

Proponents of the validity of surface survey, while agree-
ing that there is bound to be a quantitative bias in favor of
the most recent periods on the surface, nevertheless point
out that one of the surprises for most survey archaeolo-
gists is how many of their sites, if collected with care, are
truly multi-period, reflecting many phases of a site’s use,
not just the latest one. The reasons for this are not yet
entirely clear, but they certainly have something to do with
the kind of formation processes discussed in Chapter 2 —
from erosion and animal disturbance to human activity
such as plowing.

The relationship between surface and subsurface evi-
dence is undoubtedly complex and varies from site to
site. It is therefore wise wherever possible to try to deter-
mine what really does lie beneath the ground, perhaps by
digging test pits (usually meter squares) to assess a site’s
horizontal extent, or ultimately by more thorough excava-
tion (see pp. 104-19). There are, however, a whole battery
of subsurface detection devices that can be brought into
play before — or indeed sometimes instead of — excavation,
which of course is destructive as well as expensive.

Subsurface Detection

Probes. The most traditional technique is that of
probing the soil with rods or augers, and noting the
positions where they strike solids or hollows. Metal
rods with a T-shaped handle are the most common, but
augers — large corkscrews with a similar handle — are also
used, and have the advantage of bringing samples of soil
to the surface, clinging to the screw. Many archaeologists
routinely use handheld probes that yield small, solid
cores. Probing of this type was used, for example, to gauge
the depth of the midden at the Ozette site in Washington
State (pp. 62-63) and by Chinese archaeologists to plot
the 300 pits remaining to be investigated near the first
emperor’s famous buried terracotta army. In the mid-
1980s, the American archaeologist David Hurst Thomas

3 Where? Survey and Excavation of Sites and Features n

and his team used over 6oo systematically spaced test
probes with a gasoline-powered auger in their success-
ful search for a lost 16th-century Spanish mission on
St Catherine’s Island off the coast of Georgia in the US.
Augers are also used by geomorphologists studying site
sediments. However, there is always a risk of damaging
fragile artifacts or features.

One notable advance in this technique was developed
by Carlo Lerici in Italy in the 1950s as part of the search
for Etruscan tombs of the 6th century Bc. Having detected
the precise location of a tomb through aerial photography
and soil resistivity (earth resistance survey; see below),
he would bore down into it a hole 8 cm (3 in.) in diameter,
and insert a long tube with a periscope head and a light,
and also a tiny camera attached if needed. Lerici examined
some 3500 Etruscan tombs in this way, and found that
almost all were completely empty, thus saving future exca-
vators a great deal of wasted effort. He also discovered over
20 with painted walls, thus doubling the known heritage
of Etruscan painted tombs at a stroke.

Shovel Test Pits (STPs). To gain a preliminary idea of
what lies beneath the surface, small pits may often be dug
into the ground at consistent distances from each other;
in Europe these are usually in the form of meter squares,
but in some parts of North America small round holes are
dug, about the diameter of a dinner plate and less than a
meter deep. These pits help show what an area has to offer,
and help identify the extent of a possible site, while analy-
sis and plotting of the material retrieved from them by
screening (sieving) of the soil can produce maps showing
areas with high concentrations of different kinds of arti-
facts. This method is commonly employed as part of site
surveys for CRM projects in areas of the USA with poor
surface visibility, such as forested areas of the east coast.

Probing the Pyramids. Modern technology has taken
this kind of work even further, with the development of
the endoscope (see Chapter 11) and miniature TV cameras.
In a project reminiscent of Lerici, a probe was carried out
in 1987 of a boat pit beside the Great Pyramid of Khufu
(Cheops), in Egypt. This lies adjacent to another pit, exca-
vated in 1954, that contained the perfectly preserved and
disassembled parts of a 43-m (141-ft) long royal cedarwood
boat of the 3rd millennium Bc (see p. 329). The 1987 probe
revealed that the unopened pit did indeed contain all the
dismantled timbers of a second boat. In 2008 a team from
Waseda University inserted a second miniature camera to
reexamine the boat's condition and ascertain whether it
could be safely lifted. The covering stone blocks and boat's
timbers were duly removed in 2.011.

Robot probes with miniature cameras have been sent
up two of the so-called “airshafts” of the Great Pyramid to
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TELL HALULA: MULTI-PERIOD

SURFACE INVESTIGATIONS

Surface investigations by Australian
archaeologist Mandy Mottram at
Tell Halula in northern Syria in 1986
aimed to establish the occupation
history of this multi-period site by
identifying the different cultures
represented as well as the location
and extent of their settlements.
Earlier investigations of the site
using non-probabilistic sampling
methods implied a principal
occupation during the Halaf period,
¢. 5900-5200 B, followed by several
lesser occupations. However, the
subsequent discovery of materials
belonging to a preceramic phase

of the Neolithic suggested that the
occupation history of the site might
be far more complex than hitherto
suspected.

After the extent of the site had
been determined, artifacts such
as potsherds and stone tools
were collected from the surface
using stratified random sampling
procedures based on a grid system.
Forty-six squares in this grid were
sampled, amounting to 4 percent
of the 12.5-ha (31-acre) site area.
Typological analysis of the artifacts
enabled Mottram to identify 10 major
occupation phases, representing
15 different cultural periods. The
presence of transitional-type artifacts
indicated that occupation was
often continuous from one phase
to another, testifying to long-term
political and economic stability.

To establish where the different
settlements were located on the tell,
GIS software was used to map the
distribution of artifacts belonging to
each occupation phase. The resulting
contour maps of artifact density were
then overlaid on a relief map of the
site and on each other, enabling the
distributions to be interpreted in the

Sl i‘:.

The survey and collecting team at Tell Halula, using a theodolite.

CORONA satellite image (below) of the Halula district, showing the
location of the tell and the boundary of the sampling area.

light of both surface topography and
the probable stratigraphic relations
of the parent deposits. Integral to
this process was the application of
a “noise” estimate, which helped to
screen out materials likely to have
reached their current locations as a
result of random rather than long-
term processes.

Results of the Survey
As well as indicating the number,
size, and chronology of the different

A"AMI 2

settlements, an important result of
this work was the identification of
some of the processes involved in
the mound’s formation and how
these affected what remained on the
surface. One important discovery was
that the site was originally composed
of two tells — one in the southeast
and the other in the north and west.
The maps also revealed that the

site is severely eroded, a situation
evidently exacerbated in recent times
by clearance of surface architecture.



The later occupation deposits
have been severely degraded, leaving
earlier levels widely exposed. Many of
the later settlements are thus likely
to have been more extensive than is
indicated by any extant remains. At
the same time, it is now certain that
the most extensive occupation of
the site was during the Pre-Pottery
Neolithic, dating to ¢. 7900-6900 Bc,
rather than during the Halaf period,
as previously thought.

Another important discovery
was that the site was only finally
abandoned at the end of the
Hellenistic (or start of the Roman)
period — in around 60 8c. All later
materials were found to be the
product of manuring of the area by

the inhabitants of an adjacent site, Plan of Tell
indicating that, over the last two Halula showing
millennia or more, Tell Halula’s main the layout of

collection squares,
plus outline plans
of the tell showing
the changing

use has been as agricultural land.

It thus proved possible from
surface survey, combined with GIS, to
obtain a clearer understanding of the location and size
complex occupation sequence of this of settlement
multi-period site and reveal previously during 5 of the 10
unknown details of its history. occupation phases.

Topography and

Collection Areas Pre-Pottery Neolithic B

Halaf Ubaid-Late Chalcolithic

Middle-Late Iron Age
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discover whether or not they link up to hidden chambers
— tantalizingly, stone blocking part-way up hinders further
investigation.

Projects of this kind are beyond the resources of most
archaeologists. But in future, funds permitting, probes of
this type could equally well be applied to other Egyptian
sites, to cavities in Maya structures, or to the many unexca-
vated tombs in China.

The Great Pyramid itself has been the subject of probes
by French and Japanese teams who believe it may contain
as yet undiscovered chambers or corridors. Using ultra-
sensitive microgravimetric equipment — which is normally
employed to search for deficiencies in dam walls, and
can tell if a stone has a hollow behind it — they detected
what they think is a cavity some 3 m (1o ft) beyond one of
the passage walls. However, test drilling to support this
claim has not been completed and all tests are carefully
monitored by the Egyptian authorities until their potential
contribution to Egyptology has been established.

Ground-Based Remote Sensing

Probing techniques are useful, but inevitably involve some
disturbance of the site. There is, however, a wide range of
non-destructive techniques ideal for the archaeologist
seeking to learn more about a site before — or increasingly
often without — excavation. These are geophysical sensing
devices that can be either active (i.e. they pass energy of
various kinds through the soil and measure the response
in order to “read” what lies below the surface); or passive
(i.e. they measure physical properties such as magnetism
and gravity without the need to inject energy to obtain a
response).

Seismic and Acoustic Methods. Some types of echo-
sounding, such as sonar, have been employed in archae-
ology. For example, Kent Weeks and a team from the
University of California have systematically mapped tombs
in the Valley of the Kings at Thebes in Egypt. Using sonar
devices in 1987 they successfully relocated a tomb, the
position of which had been lost, only 15 m (49 ft) from that
of the pharaoh Ramesses II; it is thought to have belonged
to some 50 of Ramesses’ sons. This has revealed itself to
be the biggest pharaonic tomb ever found, with at least 150
chambers laid out in a T-shape.

Detection of gravitational anomalies can find cavities
such as caves. Seismic methods normally used by oil pros-
pectors have helped to trace details of the foundations of St
Peter’s Basilica in the Vatican in Rome.

One of the most important archaeological applications
of echo-sounding techniques, however, is in underwater
projects (see box p. 107). For example, after a bronze statue
of an African boy was brought up in a sponge-diver’s net
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off the Turkish coast, George Bass and his colleagues were
able to make a successful search for the Roman ship from
which it came by means of echo-location systems. The use
of multibeam sonar can gather huge amounts of data from
wreck sites for the creation of 3D terrain models; it covers
the seabed below and to either side of the survey vessel,
and derives continuous and well-positioned spot heights
for thousands of points on the seabed as the vessel moves
forward.

Electromagnetic Methods. A basically similar method,
which employs not sonic but radio pulses, is ground pen-
etrating (or probing) radar (GPR). An emitter sends short
pulses through the soil, and the echoes not only reflect back
any changes in the soil and sediment conditions encoun-
tered, such as filled ditches, graves, walls, etc., but also
measure the depth at which the changes occur on the basis
of the travel time of the pulses. Three-dimensional maps of
buried archaeological remains can then be produced from
data processing and image-generation programs.

In archaeological exploration and mapping, the radar
antenna is generally dragged along the ground with the aid
of a low trolley at walking speed in transects, sending out
and receiving many pulses per second. The reflection data
are stored digitally, which enables sophisticated data pro-
cessing and analysis to be carried out, producing records
which are relatively easy to interpret. Powerful computers
and software programs make it possible to store and
process very large three-dimensional sets of GPR data
and computer advances now permit automated data and
image processing which can help to interpret complicated
reflection profiles.

One such advance is the use of “time-slices” or “slice-
maps.” Thousands of individual reflections are combined
into a single three-dimensional dataset which can then
be “sliced” horizontally, each slice corresponding to a
specific estimated depth in the ground, and revealing the
general shape and location of buried features at successive
depths. For example, in the Forum Novum, an ancient
Roman marketplace located about 100 km (60 miles)
north of Rome, British archaeologists from the University
of Birmingham and the British School of Archaeology in
Rome needed a fuller picture of an unexcavated area than
they had been able to obtain from aerial photographs and
other techniques such as resistivity (see below). A series
of GPR slices of the area revealed a whole series of walls,
individual rooms, doorways, courtyards — in short, pro-
duced an architectural layout of the site which means that
future excavation can be concentrated on a representative
sample of the structures, thus avoiding a costly and time-
consuming uncovering of the whole area.

Parts of the fourth-largest Roman city in England, that
of Wroxeter in Shropshire (see box overleaf), have been

0-10 ns
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Amplitude slice-maps from the Forum Novum site, Italy. The top
slice, at 0-10 ns (nanosecond; equivalent to 0-50 cm] reveals a
Y-shaped anomaly, reflecting two gravel roads. As the slices go
deeper, the Roman walls begin to emerge very clearly, showing a
well-organized plan of rooms, doors, and corridors. The deepest
slice shows the actual floor levels of the rooms and the objects
preserved on them.

studied by GPR as well as other geophysical methods;
“time-slices” from different depths have revealed the
town’s changing history through 400 years.

In Japan, a burial mound at Kanmachi Mandara of
about AD 350 was protected from excavation by cultural
property laws, so GPR was used to locate the burial area
within the mound, and determine its structural design.
Radar profiles were taken at 50-cm (20-in) intervals across
the mound, with pulses that could penetrate about 1 m (3
ft) into the ground.

Earth Resistance Survey. A commonly used method
that has been employed on archaeological sites for several
decades, particularly in Europe, is electrical resistivity. The
technique derives from the principle that the damper the
soil the more easily it will conduct electricity, i.e. the less
resistance it will show to an electric current. A resistivity
meter attached to electrodes in the ground can thus measure
varying degrees of subsurface resistance to a current passed
between the electrodes. Silted up ditches or filled-in pits
retain more moisture than stone walls or roads and will
therefore display lower resistivity than stone structures.



The technique works particularly well for ditches and
pits in chalk and gravel, and masonry in clay. It usually
involves first placing two “remote” probes, which remain
stationary, in the ground. Two “mobile” probes, fixed to a
frame that also supports the meter, are then inserted into
the earth for each reading. A variation of the method is
“resistivity profiling,” which involves the measurement
of earth resistance at increasing depths across a site, by
widening the probe spacings and thus building up a verti-
cal “pseudosection.” Another more sophisticated variant,
borrowed from medical science, is electrical tomography,
while the future will doubtless see the combination of
multiple profiles across a site to create 3D images of buried
surfaces (and “time-slices” comparable to those produced
for GPR data).

One drawback of the technique is that it is rather
slow due to the need to make electrical contact with the
soil. Mobile earth resistance systems, with probe arrays
mounted on wheels, have been developed by French
and British geophysicists to increase the speed of survey
coverage. A further drawback of earth resistance is that it
will not fully function if the soil is too hard or too dry, and
that it is at its most effective on shallow, single-phase sites
rather than deep, complex sites. Nevertheless, the method
is an effective complement to other remote sensing survey
methods. Indeed it can replace magnetic methods (see
below) since, unlike some of these, it can be used in some
urban areas, close to power lines, and in the vicinity of
metal. Many things detectable by magnetism can also be
found by earth resistance; and in some field projects it has
proved the most successful device for locating features.
Techniques based on magnetism are, however, of poten-
tially greater importance to archaeologists.

Magnetic Survey Methods. These are among the most
widely used methods of survey, being particularly helpful
in locating fired clay structures such as hearths and pottery
kilns, iron objects, and pits and ditches. Such buried fea-
tures all produce slight but measurable distortions in the
earth’'s magnetic field. The reasons for this vary accord-
ing to the type of feature, but are based on the presence
of magnetic minerals, even if only in minute amounts.
For example, grains of iron oxide in clay, their magnetism
randomly orientated if the clay is unbaked, will line up and
become permanently fixed in the direction of the earth’s
magnetic field when heated to about 700°C (1292°F) or
more. The baked clay thus becomes a weak permanent
magnet, creating an anomaly in the surrounding magnetic
field. (This phenomenon of thermoremanent magnetism
also forms the basis for magnetic dating — see Chapter 4.)
Anomalies caused by pits and ditches, on the other hand,
occur because the so-called magnetic susceptibility of their
contents is greater than that of the surrounding subsoil.
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All the magnetic instruments can produce informative
site plans which help to delimit archaeological potential
(see box, p. 102). The commonest means of presentation
are color and grey-scale maps which, along with contour
maps, are used to display earth resistance survey results. In
the case of magnetic survey, the contour map has contour
lines that join all points of the same value of the magnetic
field intensity — this successfully reveals separate anoma-
lies, such as tombs in a cemetery.

New developments in image processing by computer
make it possible to manipulate geophysical datasets in
order to reduce spurious effects and highlight subtle
archaeological anomalies. For example, “directional filter-
ing” allows a data “surface” of any chosen vertical scale to
be “illuminated” from various directions and elevations
to make subtle anomalies more visible. Such processing
mimics the revealing effects of low sunlight on earthworks,
but with the added flexibility of computer manipulation.

Today, multiple types of sensors — both electromagnetic
and magnetic — are often integrated on moving platforms
or “mobile arrays,” which allows for simultaneous meas-
urements.

Metal Detectors. These electromagnetic devices are also
helpful in detecting buried remains. An alternating mag-
netic field is generated by passing an electrical current
through a transmitter coil. Buried metal objects distort
this field and are detected as a result of an electrical signal
picked up by a receiver coil.

Metal detectors can be of great value to archaeologists,
particularly as they can provide general results and are
able to locate modern metal objects that may lie near the
surface. They are also very widely used by non-archaeolo-
gists, most of whom are responsible enthusiasts, some of
whom, however, vandalize sites mindlessly and often ille-
gally dig holes without recording or reporting the finds they
make, which are therefore without context. There are now
30,000 metal detector users in Britain alone. The official
British Portable Antiquities Scheme (see box, p. 558) seeks
to harness the enthusiasm of these amateur detectorists for
archaeological benefit. One of the great successes of recent
years of the Portable Antiquities Scheme has been the
discovery by an amateur detectorist of the remarkable Staf-
fordshire hoard of Anglo-Saxon gold and silver metalwork
(see illustration on p. 103).

Other Techniques. There are a few other prospection
methods which are not often used but which may become
more widely adopted in the future, particularly geochemi-
cal analysis, discussed below.

Thermal prospection (thermography), mentioned in the
section on aerial survey above, is based on weak variations
in temperature (as little as tenths of a degree) that can be
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GEOPHYSICAL SURVEY
AT ROMAN WROXETER

Covering an area of nearly 78 ha
(193 acres), Roman Wroxeter, or
Viroconium Cornoviorum, was the
fourth largest urban center in the
province of Britannia and the capital
of the Cornovii tribe. It is important
today because, unlike so many other

Wroxeter
o

UNITED
KINGDOM

Roman towns in Britain, Wroxeter has
survived largely without damage and
no succeeding modern settlement
was built over it.

The town has attracted
archaeological attention since 1859,
with extensive excavations being

carried out on the public buildings of
the town by antiquarians. After 1945,
modern large-scale excavations were
undertaken by Graham Webster and
Philip Barker, but excavation is not
the only source of information for the
development of the town. Intensive
aerial survey over many years has
provided important evidence for the
layout of the town and its possible
development, allowing the teasing
out of a number of phases and
the compilation of a town plan of
considerable detail.

A great deal of information is
therefore available for the site and
its history, from the construction
of a fortress for Roman legions XIV
and XX by AD 60, and the foundation
of the Civitas Cornoviorum during
the 1990s, through to the intriguing
evidence for post-Roman occupation.
The information is, however,
extremely variable. Modern excavation
has only uncovered a very small
part of the site, certainly less than
1 percent of the total, while aerial
photography is not effective over the
whole area, frequently only reflecting
the stone buildings, and not even all
of these. Consequently, so little was
known about large parts of the city
that perhaps 40 percent of the best-
preserved Roman city in Britain was
effectively terra incognita.

Surveying the City

The Wroxeter Hinterland Project
(1994—97) set out to study the effect
of the town on its hinterland, and

as part of this work it was realized
that a more complete plan of the
interior was essential. It was decided
to carry out a geophysical survey of

A composite plan of the magnetometry data
for the entire Roman city of Wroxeter (left).
The street pattern and northern and eastern
boundaries of the city are clearly visible. The
area shown is c. 1 km (0.6 miles) across.



The time-sliced radar plots of one building
in the survey.

the whole of the available city. Given
the size of area, a radical solution
was required to achieve this. The
project was undertaken over several
years by an international team of
British and foreign geophysicists,
including national bodies such as
English Heritage and commercial
groups such as GSB Prospection.
Their activities and results are
impressive: nearly 63 ha (156 acres)
were covered by gradiometer survey,
representing over 2.5 million data
points, and nearly 15 ha (37 acres) by
resistance survey. Over 5 ha (12 acres)
of ground penetrating radar data are
now available for use in time-slicing
software (to provide information on
the depth of features, see pp. 98—99),
and a myriad other techniques,
including seismics, conductivity, and
caesium magnetometry, were used.
Some techniques were employed

to a lesser extent but still provide
invaluable comparative results.
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Results

The result of this work is the most
extensive and complete plan currently
available for a Romano-British civitas
capital. There is evidence for elite
buildings concentrated largely in the
center and southwest of the town
with artisan quarters generally to the
east and north. Dense pitting in the
northwestern quarter of the town

may relate to agro-industrial activities
such as tanning concentrated in

a specialized industrial area. A
rectangular space at the highest point
of the town on the eastern side may
be interpreted as the forum boarium
(cattle market).

Equally important among the
gradiometer data is the phenomenon
of “reversed” magnetic data in the
northeastern quarter of the town. This
seems most reasonably interpreted as
evidence for a major fire which swept
across the town, causing changes
in the magnetic properties of the
building stone as it was burnt.

Geophysics has also provided a
glimpse into the prehistory of the

32-40 NS

site: a number of Bronze Age ring
ditches can be recognized within the
survey data, and a small enclosure
and associated fields appear to
underlie the defenses that can be
related to early Roman landscape
reorganization.

The plan derived through
geophysics at Wroxeter is superbly
detailed — and all without any
expensive and destructive spade-
work. A key advantage is that unlike
most archaeology this is a repeatable
experiment. As technologies improve
so we can revisit the town and learn
more about it. Thus the study is
important not simply because of the
extent or even the quality of the data,
but because it is an integral part of a
larger ongoing research program.

A detail (below) of the plan of Roman
Wroxeter derived from David Wilson’s aerial
photographic study and the magnetometer
survey. (Below left) The team at Wroxeter
setting up equipment for a ground
penetrating radar survey.
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MEASURING MAGNETISM

Most terrestrial magnetometer
surveys are undertaken either with
fluxgate or with alkali-metal vapor
magnetometers.

Fluxgate instruments usually
comprise two sensors fixed rigidly
at either end of a vertically-held
tube and measure only the vertical
component of the local magnetic
field strength. The magnetometer
is carried along a succession of
traverses, usually 0.5-1.0 m apart,
tied in to an overall pre-surveyed grid,
until the entire site is covered. The
signal is logged automatically and
stored in the instrument’s memory,
to be downloaded and processed
later. To speed up the coverage of
large areas, two or more fluxgate
instruments can be moved across
the site at once — either on a frame
carried by the operator, or sometimes
on a wheeled cart. In this way, many
hectares of ground can be covered
quite quickly, revealing features such
as pits, ditches, hearths, kilns, or
entire settlement complexes and
their associated roads, trackways,
and cemeteries.
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The results of a fluxgate
gradiometer survey of a barrow 50
complex at Wyke Down on

Cranborne Chase in Dorset,

England, plotted in colored

relief to aid interpretation.

An alternative and sometimes
more effective magnetometer is the
alkali-metal vapor type, typically a
caesium magnetometer. Although
more expensive and quite difficult
to operate, an advantage these
magnetometers have over fluxgate
types is that they are more sensitive
and can therefore detect features
which are only very weakly magnetic,
or more deeply buried than usual.
Such instruments have been used
for many years with great success in
continental Europe and are finding
favor elsewhere. Unlike a fluxgate
gradiometer they measure the total
magnetic field (but can be operated as
a total-field gradiometer if configured
with two vertically mounted sensors).
It is also usual for two or more of
these sensors to be used at once —
often mounted on a non-magnetic
wheeled cart. Surveys with such
systems can cover up to about 5
ha (12 acres) each day at a high
resolution sampling interval (0.5 m x
0.25 m). Arrays of fluxgate sensors are
now also being introduced, but many
surveys are conducted with a dual

The Bartington Grad60o1-2 single axis,
vertical component high stability fluxgate
gradiometer system.

sensor system (as in the photograph
above) with a sample interval of

¢. 0.1 m x 0.25 m. Fluxgates are often
favored for their lower cost, versatility,
and ability to detect a similar range of
features to caesium systems.




Part of the Staffordshire
hoard, the largest Anglo-
Saxon hoard of gold and
silver metalwork ever found.
Unearthed in July 2009 by a
metal detectorist (working
with the landowner’s
permission), it comprises
more than 1500 high-quality
pieces, mostly linked to
weaponry, such as sword
pommels. Thought to date to
the 7th or 8th century Ap, the
hoard contained 5 kg (11 lb]
of gold and 1.3 kg (2.9 [b] of
silver. It has been valued at
£3.2 million.

X

found above buried structures whose thermal properties
are different from those of their surroundings. The tech-
nique has mostly been used from the air or from space, but
ground-based thermal imaging cameras do exist; these
have not yet seen much application to archaeological fea-
tures, though they can be effective in detecting concealed
variations within a building, such as infilled doorways in
churches. So far, thermography has been used primarily
on very long or massive structures, for instance prehis-
toric enclosures or Roman buildings.

The mapping and study of the vegetation at a site can be
very informative about previous work — certain species
of plant will grow where soil has been disturbed, and at
Sutton Hoo in eastern England, for example, an expert on
grasses was able to pinpoint many holes that had been dug
into this mound site in recent years.

Geochemical analysis involves taking samples of soil at
intervals (such as every meter) from the surface of a site
and its surroundings, and measuring their elemental
content. It was fieldwork in Sweden in the 1920s and 1930s
that first revealed the close correlation between ancient
settlement and high concentrations of phosphorus in the
soil. The organic components of occupation debris may
disappear, while the inorganic ones remain: of these,
magnesium or calcium can be analyzed, but it is the phos-
phates that are the most diagnostic and easily identified.
Subsequently, the method was used to locate sites in
North America and northwest Europe: Ralph Solecki, for
example, detected burials in West Virginia by this means.

Phosphate tests on sites in England, examining
samples taken at 20-cm (8-in) intervals from the surface
downward, have confirmed that undisturbed archae-
ological features in the subsoil can be accurately reflected
in the topsoil. In the past, topsoil was considered to be
unstratified and hence devoid of archaeological infor-
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mation; it was often removed mechanically and quickly
without investigation. Now, however, it is clear that even
a site that appears totally plowed-out can yield important
physical and chemical information about precisely where
its occupation was located.

The phosphate method can also be valuable for the
interpretation of sites with no apparent internal archi-
tectural features. In some cases it may help clarify the
function of different parts of an excavated site as well. For
example, in a Romano-British farmstead at Cefn Graea-
nog, North Wales, J.S. Conway took soil samples at 1-m
(3-ft-4-in.) intervals from the floors of excavated huts and
from neighboring fields, and mapped their phosphorus
content as contour lines. In one building a high level of
phosphorus across the middle implied the existence of
two animal stalls with a drain for urine running between
them. In another, the position of two hearths was marked
by high readings.

Investigations of this type are slow, because first a grid
has to be laid out and then samples have to be collected,
weighed, and analyzed. Like magnetic and earth resist-
ance methods (to which they are complementary), these
techniques help to construct a detailed picture of fea-
tures of special archaeological interest within larger areas
already identified by other means such as aerial photogra-
phy or surface survey.

So far, we have discovered sites and mapped as many of
their surface and subsurface features as possible. But,
despite the growing importance of survey, the only way to
check the reliability of surface data, confirm the accuracy
of the remote sensing techniques, and actually see what
remains of these sites is to excavate them. Furthermore,
survey can tell us alittle about a large area, but only excava-
tion can tell us a great deal about a relatively small area.
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Excavation retains its central role in fieldwork because it
yields the most reliable evidence for the two main kinds
of information archaeologists are interested in: (1) human
activities at a particular period in the past; and (2) changes
in those activities from period to period. Very broadly we
can say that contemporary activities take place horizontally
in space, whereas changes in those activities occur verti-
cally through time. 1t is this distinction between horizontal
“slices of time” and vertical sequences through time that
forms the basis of most excavation methodology.

In the horizontal dimension archaeologists demonstrate
contemporaneity — that activities did indeed occur at the
same time — by proving to their satisfaction through excava-
tion that artifacts and features are found in association in
an undisturbed context. Of course, as we saw in Chapter 2,
there are many formation processes that may disturb this

The complexity of stratification varies with the type of
site. This hypothetical section through an urban deposit
indicates the kind of complicated stratigraphy, in both
vertical and horizontal dimensions, that the archaeologist
can encounter. There may be few undisturbed
stratified layers. The chances of finding preserved
organic material increase as one approaches

the water table, near which deposits may

be waterlogged.

modern disturbance

present ground
surface

natural soil
level

drain

intact stratification

preserved organic material

primary context. One of the main purposes of the survey
and remote sensing procedures outlined in the earlier sec-
tions is to select for excavation sites, or areas within sites,
that are reasonably undisturbed. On a single-period site
such as an East African early human campsite this is vital
if human behavior at the camp is to be reconstructed at all
accurately. But on a multi-period site, such as a long-lived
European town or Near Eastern tell, finding large areas
of undisturbed deposits will be almost impossible. Here
archaeologists have to try to reconstruct during and after
excavation just what disturbance there has been and then
decide how to interpret it. Clearly, adequate records must
be made as excavation progresses if the task of interpreta-
tion is to be undertaken with any chance of success. In the
vertical dimension archaeologists analyze changes through
time by the study of stratigraphy.

wall foundations

water table



Stratigraphy. As we saw in Chapter 1, one of the first
steps in comprehending the great antiquity of humankind
was the recognition by geologists of the process of stratifi-
cation — that layers or strata are laid down, one on top of the
other, according to processes that still continue. Archaeo-
logical strata (the layers of cultural or natural debris visible
in the side of any excavation) accumulate over much
shorter periods of time than geological ones, but neverthe-
less conform to the same law of superposition. Put simply,
this states that where one layer overlies another, the lower
was deposited first. Hence, an excavated vertical profile
showing a series of layers constitutes a sequence that has
accumulated through time.

Chapter 4 explores the significance of this for dating
purposes. Here we should note that the law of superposi-
tion refers only to the sequence of deposition, not to the
age of the material in the different strata. The contents of
lower layers are indeed usually older than those of upper
layers, but the archaeologist must not simply assume this.
Pits dug down from a higher layer or burrowing animals
(even earthworms) may introduce later materials into lower
levels. Moreover, occasionally strata can become inverted,
as when they are eroded all the way from the top of a bank to
the bottom of a ditch.

Archaeologists have developed an ingenious and effec-
tive method of checking that artifacts — so far mostly of
stone or bone — discovered in a particular deposit are con-
temporaneous and not intrusive. They have found that in
a surprising number of cases flakes of stone or bone can
be fitted back together again: reassembled in the shape of
the original stone block or pieces of bone from which they
came. At the British Mesolithic (Middle Stone Age) site of
Hengistbury Head, for example, reanalysis of an old exca-
vation showed that two groups of flint flakes, found in two
different layers, could be refitted. This cast doubt on the
stratigraphic separation of the two layers, and demolished
the original excavator’s argument that the flints had been
made by two different groups of people. As well as clarify-
ing questions of stratification, these refitting or conjoining
exercises are transforming archaeological studies of early
technology (Chapter 8).

Stratigraphy, then, is the study and validation of stratifi-
cation — the analysis in the vertical, time dimension of
a series of layers in the horizontal, space dimension
(although in practice few layers are precisely horizontal).

What are the best excavation methods for retrieving this
information?

Methods of Excavation

Excavation is both costly and destructive, and therefore
never to be undertaken lightly. Wherever possible non-
destructive approaches outlined earlier should be used
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to meet research objectives in preference to excavation.
But assuming excavation is to proceed, and the necessary
funding and permission to dig have been obtained, what
are the best methods to adopt?

This book is not an excavation or field manual, and the
reader is referred for detailed information to the texts
listed at the end of this chapter and in the bibliography. In
addition the case studies presented in the following pages
and in Chapter 13 (and many of the box features in other
chapters) provide good examples of many different kinds of
excavations in practice. A few days or weeks spent on a well-
run dig are worth far more than reading any book on the
subject. Nevertheless some brief guidance as to the main
methods can be given here.

It goes without saying that all excavation methods need to
be adapted to the research question in hand and the nature
of the site. It is no good digging a deeply stratified urban
site, with hundreds of complex structures, thousands of

Urban archaeology: A Roman sarcophagus and Saxon graves are
excavated at St Martin-in-the-Fields, Trafalgar Square, London.
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intercutting pits, and tens of thousands of artifacts, as if
it were the same as a shallow Paleolithic open site, where
only one or two structures and a few hundred artifacts may
survive. On the Paleolithic site, for example, one has some
hope of uncovering all the structures and recording the
exact position or provenience, vertically and horizontally, of
each and every artifact. On the urban site one has no chance
of doing this, given time and funding constraints. Instead,
one has to adopt a sampling strategy (see box, p. 77) and
only key artifacts such as coins (important for dating
purposes: see p. 132) will have their provenience recorded
with three-dimensional precision, the remainder being
allocated simply to the layer and perhaps the grid-square in
which they were found.

One should note, however, that we have already reintro-
duced the idea of the vertical and horizontal dimensions.
These are as crucial to the methods of excavation as they
are to the principles behind excavation. Broadly speaking
one can divide excavation techniques into:

1 those that emphasize the vertical dimension, by
cutting into deep deposits to reveal stratification;

2 those that emphasize the horizontal dimension,
by opening up large areas of a particular layer to
reveal the spatial relationships between artifacts
and features in that layer.

Most excavators employ a combination of both strate-
gies, but there are different ways of achieving this. All
presuppose that the site has first been surveyed and a grid
of squares laid down over it to aid in accurate recording.

Y

Box-grid excavation trenches at Anuradhapura’s Abhayagiri
Buddhist monastery, Sri Lanka.

A site grid is laid out from a datum, which is simply a
selected location that serves as a reference point for all hor-
izontal and vertical measurements taken at the site, so that
the site can be accurately mapped and the exact location of
any artifact or feature can be recorded in three dimensions
if that is necessary or feasible.

The Wheeler box-grid — developed from the work of
General Pitt-Rivers, as noted in Chapter 1 — seeks to satisfy
both vertical and horizontal requirements by retaining
intact balks of earth between the squares of the grid so that
different layers can be traced and correlated across the site
in vertical profiles. Once the general extent and layout of
the site have been ascertained, some of the balks can be
removed and the squares joined into an open excavation
to expose any features (such as a mosaic floor) that are of
special interest.

Advocates of open-area excavation, such as the English
excavator Philip Barker (1920-2001), criticize the Wheeler
method, arguing that the balks are invariably in the wrong
place or wrongly orientated to illustrate the relation-
ships required from sections, and that they prevent the
distinguishing of spatial patterning over large areas. It is
far better, these critics say, not to have such permanent
or semi-permanent balks, but to open up large areas and
only to cut vertical sections (at whatever angle is necessary
to the main site grid) where they are needed to elucidate
particularly complex stratigraphic relationships. Apart
from these “running sections,” the vertical dimension is
recorded by accurate three-dimensional measurements
as the dig proceeds and reconstructed on paper after the
end of the excavation. The introduction since Wheeler’s
day of more advanced recording methods, including
field computers, makes this more demanding open-area
method feasible, and it has become the norm, for instance,
in much of British archaeology. The open-area method is
particularly effective where single-period deposits lie near
the surface, as for instance with remains of Native Ameri-
can or European Neolithic long houses. Here the time
dimension may be represented by lateral movement (a
settlement rebuilt adjacent to, not on top of, an earlier one)
and it is essential to expose large horizontal areas in order
to understand the complex pattern of rebuilding. Large
open-area excavations are often undertaken in applied or
compliance archaeology (salvage or rescue archaeology)
when land is going to be destroyed — otherwise farmers
are naturally opposed to stripping large areas of plow-
disturbed soil. The box-grid method is still widely used in
parts of South Asia where it was introduced by Wheeler in
the 1940s. It remains popular as it enables large numbers
of untrained workers in individual boxes to be easily
supervised by small numbers of staff.

Sometimes, if time and money are short, and structures
lie sufficiently close to the surface, the topsoil can simply
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UNDERWATER ARCHAEOLOGY

Underwater archaeology is generally
considered to have been given its
first major impetus during the winter
of 1853—54, when a particularly low
water level in the Swiss lakes laid
bare enormous quantities of wooden
posts, pottery, and other artifacts.
From the earliest investigations, using
crude diving-bells, it has developed
into a valuable complement to work
on land. It encompasses a wide
variety of sites, including wells,

sink holes, and springs (e.g. the
great sacrificial well at Chichen

ltza, Mexico); submerged lakeside
settlements (e.g. those of the Alpine
region); and marine sites ranging
from shipwrecks to sunken harbors
(e.g. Caesarea, Israel) and drowned
cities (e.g. Port Royal, Jamaica).

The invention in the 20th century
of miniature submarines, other
submersible craft, and above all
of scuba diving gear has been of
enormous value, enabling divers to
stay underwater for much longer, and
to reach sites at previously impossible
depths. As a result, the pace and scale
of discovery have greatly increased.
More than 1000 shipwrecks are
known in shallow Mediterranean
waters, but recent explorations using
deep-sea submersibles, such as
miniature unmanned submarines
(remotely operated vehicles — ROV)
with sonar, high-powered lighting,
and video cameras, have begun to
find Roman wrecks at depths of up to
850 m (2790 ft), and two Phoenician

Three methods (right) of geophysical
underwater survey. (1) The proton
magnetometer is towed well behind the
survey boat, detecting iron and steel objects
(e.g. cannons, steel hulls) that distort the
earth’s magnetic field. (2) Side-scan sonar
transmits sound waves in a fan-shaped
beam to produce a graphic image of
surface (but not sub-surface) features
on the seafloor. (3) The sub-bottom
profiler emits sound pulses that
bounce back from features
and objects buried beneath
the seafloor.

wrecks packed with amphorae
discovered off the coast of Israel are
the oldest vessels ever found in the
deep sea.

Underwater Reconnaissance
Geophysical methods are as useful
for finding sites underwater as

they are for locating land sites (see
diagram below). For example, in
1979 it was magnetometry combined
with side-scan sonar that discovered
the Hamilton and the Scourge, two
armed schooners sunk during the
War of 1812 at a depth of 9o m (295
ft) in Lake Ontario, Canada. The
latest multibeam side-scan sonar
gives brilliantly clear images and
allows accurate measurements to be
taken of shipwrecks on the seabed.
Nevertheless, in regions such as the
Mediterranean the majority of finds
have resulted from methods as simple
as talking to local sponge-divers, who
collectively have spent thousands of
hours scouring the seabed.

Underwater Excavation
Excavation underwater is complex
and expensive (not to mention the
highly demanding post-excavation
conservation and analytical work that
is also required). Once underway,
the excavation may involve shifting
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vast quantities of sediment, and
recording and removing bulky objects
as diverse as storage jars (amphorae),
metal ingots, and cannons. George
Bass, founder of the Institute of
Nautical Archaeology in Texas, and
others have developed many helpful
devices, such as baskets attached to
balloons to raise objects, and air lifts
(suction hoses) to remove sediment
(see diagram below). If the vessel’s
hull survives at all, a 3D plan must

be made so that specialists can later
reconstruct the overall form and lines,
either on paper or in three dimensions
as a model or full-size replica (see box
overleaf). In some rare cases, like that
of England’s Mary Rose (16th century
AD), preservation is sufficiently good
for the remains of the hull to be raised
— funds permitting.

Nautical archaeologists have now
excavated more than 100 sunken
vessels, revealing not only how they
were constructed but also many
insights into shipboard life, cargoes,
trade routes, early metallurgy, and
glassmaking. We look in more detail
at two projects: the Red Bay Wreck,
Canada (see box overleaf) and the
Uluburun Wreck, Turkey (pp. 370-71).

Underwater excavation techniques (below):
at left, the lift bag for raising objects; center,
measuring and recording finds in situ; right,
the air lift for removing sediment.
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EXCAVATING THE RED
BAY WRECK

Underwater archaeology, in
conjunction with archival research
and land archaeology, has yielded a
detailed picture of whaling undertaken
by Basque fishermen at Red Bay,
Labrador, in the 16th century AD. The
Basques were the largest suppliers
to Europe at this time of whale oil
— an important commodity used for
lighting and in products such as soap.
In 1977, prompted by the discovery
in Spanish archives that Red Bay had
been an important whaling center, the
Canadian archaeologist James A. Tuck
began an excavation on the island
closing Red Bay harbor. Here he found
remains of structures for rendering
blubber into whale oil. The next year,
Robert Grenier led a team of Parks
Canada underwater archaeologists
in search of the Basque galleon San
Juan, which the archives said had
sunk in the harbor in 1565.

Red Bay
CANADA 3

T

UNITED STATES
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Discovery and Excavation

A wreck believed to be that of the

San Juan was located at a depth of
10 m (33 ft) by towing a diver behind
a small boat. A feasibility study
carried out in 1979 confirmed the
site’s potential, and from 1980 to
1985 Parks Canada undertook a
survey and excavation project that
employed up to 15 underwater
archaeologists, backed up by 15-25
support staff, including conservators,
draftspersons, and photographers.
Three more galleons were discovered
in the harbor, however only the San
Juan was completely excavated. The
dig was controlled from a specially
equipped barge, anchored above the
site, which contained a workshop,
storage baths for artifacts, a crane for
lifting timbers, and a compressor able
to run 12 air lifts for removing silt.
Sea water was heated on board and

Structural plan of the wreck on the harbor bottom (2-m grid squares).

Project director Robert Grenier examines
the remains of an astrolabe (navigational
instrument) from Red Bay.

pumped down through hoses
direct to the divers’ suits to maintain
body warmth in the near-freezing
conditions, allowing for 14,000
hours of diving.

An important technique devised
during the project was the use
of latex rubber to mold sections
of the ship’s timbers in position
underwater, thereby reproducing
accurately the hull shape and details
such as toolmarks and wood grain.
The timbers were then raised to the
surface for precise recording and later
reburied on-site.




Analysis and Interpretation

On the evidence of the meticulous
drawings and molds, a 1:10 scale
model was constructed as a research
tool to help reveal how the vessel
had been built, and what she had
looked like. Many fascinating details
emerged, for instance that the 14.7-m
(48-ft) long keel and its adjacent row
of planks (garboard strakes) had —
most unusually for this size of ship —
been carved from a single beech tree.
Nearly all the rest of the vessel was of
oak. In overview, the research model
revealed a whaling ship with fine
lines, far removed from the round,
tubby shape commonly thought
typical of 16th-century merchant
vessels. DNA testing of the whale
bones provided strong evidence that
the bowhead whale was the target

CULTURAL MATERIAL FOUND
AT RED BAY

THE VESSELS

Whaling ship believed to be the San Juan:
Hull timbers (more than 3000) « Fittings:
capstan, rudder, bow sprit « Rigging: heart
blocks, running blocks, shrouds, other
cordage « Anchor « Iron nail fragments
Three other whaling ships

Six small boats, some used for whaling

RECOVERED ARTIFACTS
Cargo-Related: Wooden casks (more
than 10,000 individual pieces) « Wooden
stowage articles: billets, chocks, wedges «
Ballast stones (more than 13 tons)
Navigational Instruments: Binnacle «
Compass « Sand glass « Log reel and chip
« Astrolabe

Food Storage, Preparation, and Serving:
Ceramics: coarse earthenware, majolica

« Glass fragments « Pewter fragments e
Treen: bowls and platters « Basketry «
Copper-alloy spigot key

Food-Related: Cod bones « Mammal
bones: polar bear, seal, cow, pig « Bird
bones: ducks, gulls, auk « Walnut shells,
hazelnut shells, plum pits, bakeapple seeds
Clothing-Related: Leather shoes «
Leather fragments « Textile fragments
Personal Items: Jetton « Gaming piece

« Comb

Weaponry-Related: Verso (swivel gun) «
Lead shot « Cannonballs « Wooden arrow?
Tool-Related: Wooden tool handles
Brushes « Grindstone

Building Material: Ceramic roof tile
fragments

Whaling-Related: Whale bones
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species of the Basques in the Western
North Atlantic and not the Right
whale, as previously thought.

As the accompanying table (below
left) indicates, a wealth of artifacts
from the wreck sheds light on the

integrated research design of this
Parks Canada project — the largest
ever undertaken in Canadian waters —
many new perspectives are emerging
on 16th-century Basque seafaring,
whaling, and shipbuilding traditions.

cargo, navigational equipment,
weaponry, and life on board the
unlucky galleon. Thanks to the

A 5-volume comprehensive report,
The Underwater Archaeology of Red
Bay, was published in March 2007.

Model, at a scale of 1:10, to show how the galleon’s surviving timbers may have fitted together.
The outline of the ship now forms part of the logo of the UNESCO 2001 Convention on the
Protection of the Underwater Cultural Heritage (below right).

INVESTIGATION OF A SHIPWRECK

Site Discovery

v

Initial Assessment and Research Design

v

Excavation

v
v v
Feature and Artifact Structural Recording

g L - mapping and tracing
Recording and Raising - photography (video and film)

- molding

\

Structural Disassembly
raise, record, rebury

|

Structural Analysis

DATA
COLLECTION

Artifact and Spatial Analysis DATA

- activity areas - paper reconstruction
- cargo lading and ballasting ANALYSIS - 3D modeling

| |

Shipboard Life INTERPRETATION Shipbuilding Techniques
| ]

v

New Perspectives on 16th-Century Basque
Seafaring, Whaling, and Shipbuilding Traditions




m PART I: The Framework of Archaeology ‘

[Above) The Native American site of Koster, in the Illinois River
Valley: large horizontal areas were uncovered to locate living
floors and activity zones. However, so that the vertical dimension
could be analyzed at this deep site, high steps were cut as the
excavation descended. At this complex site 14 occupation levels
were identified, dating from c. 7500 Bc to Ap 1200.

Excavation using a cofferdam: the wreck of the merchant brig
designated YO 88 at Yorktown, Virginia, scuttled during the
Revolutionary War.

be scraped away over large areas, as was done to good effect
at Tell Abu Salabikh, in Iraq, by Nicholas Postgate, in stud-
ying the large-scale layout of an early Mesopotamian city.

No single method, however, is ever going to be univer-
sally applicable. The rigid box-grid, for instance, has rarely
been employed to excavate very deep sites, such as Near
Eastern tells, because the trench squares rapidly become
uncomfortable and dangerous as the dig proceeds down-
ward. One solution commonly adopted is step-trenching,
with a large area opened at the top which gradually
narrows as the dig descends in a series of large steps. This
technique was used effectively at the Koster site, Illinois.

Another solution to the problem of dangerously deep
excavations, successfully adopted on the salvage excava-
tions at Coppergate, York (see Chapter 13) and Billingsgate,
London, is to build a cofferdam of sheet piling around the
area to be dug. Cofferdams have also been used in ship-
wreck excavations, either simply to control the flow of water
— as on a Revolutionary War (War of Independence) wreck
at Yorktown, Virginia — or to pump out the water altogether.
Cofferdams are expensive and the dig must be well funded.

Obviously, each site is different and one needs to adapt
to its conditions — for example, in some cases by following
the natural geological strata or the cultural layers instead of
using arbitrary spits or imposing a false regularity where
it does not exist. Whatever the method of excavation — and
the illustrations on p. 117 show other techniques, e.g. for
the excavation of burial mounds and cave sites — a dig is
only as good as its methods of recovery and recording.
Since excavation involves destruction of much of the
evidence, it is an unrepeatable exercise. Well-thought-out
recovery methods are essential, and careful records must
be kept of every stage of the dig.

Recovery and Recording of the Evidence

As we saw above, different sites have different require-
ments. One should aim to recover and plot the
three-dimensional provenience of every artifact from a
shallow single-period Paleolithic or Neolithic site, an objec-
tive that is simply not feasible for the urban archaeologist.
On both types of site, a decision may be made to save time
by using mechanical diggers to remove topsoil (but note
that topsoil can contain useful archaeological informa-
tion, see p. 103), but thereafter the Paleolithic or Neolithic
specialist will usually want to screen (or sieve) as much
excavated soil as possible in order to recover tiny artifacts,
animal bones, and in the case of wet screening (see Chapter
6), plant remains. The urban archaeologist on the other
hand will only be able to adopt screening much more selec-
tively, as part of a sampling strategy, for instance where
plant remains can be expected to survive, as in a latrine or
garbage pit.
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JAMESTOWN REDISCOVERY: THE EXCAVATION PROCESS

On 13 May 1607, a hundred The Ongoing Field Process

Englishmen established a settlement Initially, a grid of 3-m (10-ft) squares

on Jamestown Island in Virginia. is employed in each area to be

Soon under attack from Native excavated, facilitating the recording level is exposed, the traditional grid
Americans, these gentlemen, soldiers,  of artifacts deposited in post-fort is replaced with a feature-based open-
and laborers quickly built a wooden layers (usually 18th- to 1gth-century area recording method. At this stage,
fort. Periodic resupply of settlers and plowed soil, or soil deposited in 1861 both physical remains and variations
stores, investment by the sponsoring during the construction of a Civil War in soil color and texture together
Virginia Company of London, and the  earthwork). Once the 17th-century delineate features: building

discovery of a cash crop, tobacco,
kept the venture alive. Ultimately,
Jamestown proved to be the first
permanent English colony and so the
birthplace of modern America and the
British Empire. For centuries the site
of the fort was thought to have been
eroded away by the adjacent James
River, but archaeological excavations
from 1994 onwards by the Jamestown
Rediscovery project have proved that
the “lost” site has actually escaped
erosion. Most of the archaeological
footprint of the fort and over one
million artifacts have been recovered,
at least half of these dating to the first
three struggling years of settlement.
The Jamestown Rediscovery
research design is straightforward yet
multidimensional: uncover, record,
and interpret the remnants of the
James Fort; determine the original
and evolving fort plan; learn as much
as possible about the daily lives of
the settlers and the Virginia Native
Americans; and record prehistoric
and post-James Fort occupations.
From the outset, it was clear that the
best way to record and recover all
this required a hybridized excavation
process combining the traditional grid-
based control system with open-area
excavation. A thorough documentary
search was also essential, both to
pinpoint the initial and subsequent
areas to investigate, and to continually
reassess the records in light of new
and more complex questions raised by
the digging.

The grid-based (foreground) and open-area
(background) excavations at James Fort.
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foundations, fireplaces, postholes,
cellars, wells, pits, ditches, and
graves. These defined contexts are
assigned ascending Jamestown
Rediscovery (JR) numbers, which

are then entered into a Total Station-
guided GIS site map. The size and
shape of the open area depends on
the extent of clearly defined features
such as rectangular configurations of
postholes or other aligned and related
deposits.

The decision to partially or fully
excavate (or leave unexcavated)
features or related components of
features is dependent upon whether
or not they can be associated with
other known James Fort/Jamestown
period (1607—24) remains, such as
wall lines. More recent features are
usually mapped but left unexcavated.
Once it is decided that a given feature
is likely to be a remnant of the fort
occupation, excavation determines
the cultural deposition sequence,
indicated by changes in the soil color,
texture, or inclusions of strata. Each
layer is then sequentially assigned a
letter of the alphabet (excluding the
letters |, O, and U). In this manner,
the JR number and letter permanently
label each individual feature, and
layers within them, as distinct
contexts. Most contexts are then

Delicate field recovery (top) of arms and
armor in a backfilled metalworking shop/
bakery cellar after full feature definition by
open-area excavation.

Features like this James Fort well (above),
viewed here by visitors to the Historic
Jamestowne Park, are recorded by Total
Station for entry into the GIS site map.

Wet screening (left) using pressurized hoses
and a series of graduated mesh screens.

drawn, photographed, systematically
archived, and eventually linked to the
GIS site map.

The artifacts are recovered in two
stages: as the feature layers are
excavated and then as the loose spoil
is wet or dry screened (the latter
either by hand or mechanically). The
specific screening process employed

depends on the age and integrity of
the context. The resulting artifact
collections are washed, conserved,
and catalogued in a laboratory on site,
permanently carrying their JR number
and letter and also assigned an
interpretive master context (such as
“structure 185,” “pit 8,” “well 3,” etc.).

Soil samples of individual layers
are collected and archived for future
flotation and/or chemical analysis.
Once selected features in an area
have been excavated and/or recorded,
that area is covered with a geotextile
fabric and backfilled, usually with so
cm (20 in) of soil. As of 2011, about
15 percent of features in the fort have
been partially or fully excavated, with
the remainder preserved for future
investigation.
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" | Grid areas excavated between 1994 and 2011

* Features shown in red are circa James Fort period

Collections Management

After initial cleaning, artifacts are
sorted according to conservation
requirements, balancing the need for
rescue and long-term preservation
with interpretive potential. A number
of techniques, including X-ray
recording and mechanical /chemical
treatments, are applied to metallic
objects and organic materials.

The computer cataloguing program
is straightforward and searchable,
utilizing minimal attribute fields
(number, material, form, and design),
but with the ability to enter other
useful data in a separate field. To
facilitate analysis and publication,

Reconstruction of James Fort
based on excavated evidence
and historical records.
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the digital catalogue is linked to the
GIS site map so that plans, photos,
and artifacts can be interpreted at a
single computer station. In accord
with their conservation requirements,
all objects are held or archived in an
appropriate environment (ranging
from extremely low humidity spaces
with stable room temperature to
unheated warehouse storage).
Descriptive reports are generated
for each year of the excavation, but
interpretation is limited because of
the ongoing nature of the project.

William M. Kelso

GIS site map (left)
of the James Fort
open-area excavations,
1994—2010.

The Jamestown
research collection
(below) in the climate-
controlled vault during
the catalogue and
comparative context
stage of analysis.
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EXCAVATING THE AMESBURY ARCHER

The burial of what has come to be
known as the “Amesbury Archer”
was found 5 km (3 miles) from
Stonehenge and is one of the most
well-furnished (“rich”) Bell Beaker
(Copper Age) burials ever discovered
in Europe. The archaeological
evidence indicates that the individual
was a 35—45-year-old man, who died
c. 2380—2290 Cal BC — a century or
two after the main building phase at
Stonehenge — and had the status of a
warrior and a metalworker.

The grave was discovered next to
another one (the “Companion”), 3 m
(10 ft) away in a routine developer-
funded excavation by the independent
unit Wessex Archaeology before a
new school was built. The topsoil was
removed using a mechanical excavator
and all the archaeological features
visible as dark marks against the chalk
were surveyed using a Total Station.

Standard excavation and recording
methods were used. The graves were
assigned the next numbers in the
record sequence and the shape of
each was planned before excavation.
The soil was removed with a mattock

until the first objects were found.
After that excavation was by trowel,
small metal tools (plasterer’s leaves)
and paint brushes.

A wooden chamber had been
built in the grave of the Amesbury
Archer and the gap between this and
the natural chalk had been packed
with loose chalk. The skeleton was
planned in a scaled drawing and
photographed. How much of the
skeleton was present, and how well
preserved it was, were also recorded.
Initially soil samples were taken from
around the throat, stomach, hands,
and feet. This is done routinely when
excavating burials to make sure that
small bones that might not be seen
during excavation (e.g., finger bones)
are retrieved. Each sample is given
a unique number and is later wet
screened in the laboratory. When the
bones of the skeleton were removed
they were put into bags in anatomical
groups (e.g., “left rib bones”) to
speed up future analysis.

However, the discovery of a gold
ornament in the grave put a different
complexion on the excavation. On

Planning the grave and grave goods. As the site could not be made secure the

excavation of the burial continued into the night.

REEYY.

UNITED
KINGDOM

Amesbur)’

Only 22 mm ("/& in) long, the gold ornaments
from the grave are the oldest gold objects yet
found in Britain.

the basis that these ornaments might
be anticipated to occur in pairs and
that they were also likely to be found
in a burial of high social status, it
was decided to retain all the soil from
the grave in addition to the samples
previously taken. Soil that had already
been removed from the grave and
deposited nearby was retrieved,

and all the soil from the grave was
subsequently wet screened for artifact
retrieval.

The Amesbury Archer. The dark object is the
stone tool or anvil for metalworking.
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The Amesbury
Archer’s grave
goods

Costume

2 gold hair ornaments;
antler clothes pin; shale
belt ring; oyster shell
perforated for wearing
as a pendant

Weaponry

18 flint arrowheads;

2 archer’s stone
wristguards; 3 copper
knives; flint knives;
blanks for making
arrowheads

Metalworking

Stone metalworking
tool, probably an anvil;
2 tusks (found with the
stone) possibly used for
polishing metal objects

Tools

Antler tool for
flintworking; flint
knives; flint blades; flint
scrapers for working
leather; fire-making set
of flint blade and iron
pyrites nodule

Food consumption

5 Bell Beaker pots;
traces of dairy-based
products

Unidentified objects
2 pieces of antler strip
from a bow?

The Finds and Their Analysis
Over 100 objects were found in the
Archer’s grave, including 18 flint
arrowheads and 2 archer’s stone
wristguards — hence the name given

number. A record sheet was made
for each find and their locations were
also plotted on a scaled drawing

and surveyed in three dimensions.
Photographs were taken throughout.

to the individual by the excavators.

As the objects had been placed next
to the body, they were assigned the
same context number as the skeleton,
and each find was allocated a unique
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Grave Goods
- flint: microwear study for use wear traces

- osteology: bones studied for evidence of age, sex,
diet, injuries, and disease

« pottery: lipid analysis for traces of contents and
thin-sectioning for place of manufacture

- copper knives and gold ornaments: X-ray
fluorescence (XRF — see Chapter 9) to determine

metal content and origins of metal
- stone archer’s wristguard and stone tool for

metalworking: XRF for type of stone and any traces
of metal embedded in the metalworking tool

« shale belt ring: scanning electron microscope
(SEM) and energy dispersive X-ray spectroscopy
(EDS) analysis for chemical composition and

« conservation: identified traces of the wooden
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The Amesbury Archer’s burial record sheet.

After excavation all the finds were
assessed before cleaning. This was
to ensure delicate evidence such
as food residues on pots and use
wear on flint tools was not damaged
accidentally. This assessment
stage is particularly important in
unexpected discoveries as it is the
opportunity to prepare a detailed

handles of the copper knives

« restoration: for museum display

research design and assess the time
and costs necessary for analysis

and publication. Conservation and
sampling requirements for materials
analysis were decided on and studies
of objects were made before and after
this sampling and conservation. The
finds were then fully conserved and
restored for museum display.

Interpretation

The analyses provided a wealth of
information about the two men and
their world. Radiocarbon dating
shows that they lived within a
generation or two of each other and
a rare non-metric trait in their foot
bones shows that they were related.
Similar gold hair ornaments were
also found in both graves. Isotope
studies suggest that the Amesbury
Archer, who lived before the other

Flint arrowheads from the grave. The bottom
right example is a blank.

man, had migrated from a colder
climate, probably the Alpine region.
The other man, who died aged 2025,
was born locally.

The key find in interpreting the
high status of the Amesbury Archer
is the stone metalworking tool. His
grave is the earliest of a metalworker
so far found in Britain and coming
from the Continent he would have
had knowledge of metalworking and
access to metal. This could have given
him high status and comparative
studies show that in continental
Europe metalworkers’ burials are
often very well furnished.

The isotope results helped rekindle
interest in prehistoric migration and
invasion in Britain and beyond and
attracted worldwide media interest.
The comprehensive excavation
report The Amesbury Archer and the
Boscombe Bowmen was published
in 2011.

Andrew Fitzpatrick
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Excavation methods. [Above left] Sectioning a burial mound at
Moundville, Alabama [(see box, pp. 208-09). [Above] Six stages of
the quadrant method for excavating burial mounds. The objective
is to expose subsurface features while retaining four transverse
sections for stratigraphic analysis. (Left] Excavators at work

in Blombos Cave, South Africa (see p. 389). Cave excavations
pose numerous challenges, not least due to the often poorly-lit
and confined conditions. Cave sediments can be very complex,
with barely perceptible changes from one layer to the next, so
meticulous recording controls are needed.

accurately scaled drawings and photography. The same
applies to vertical profiles (sections), and for each horizon-
tally exposed layer good overhead photographs taken from
a stand or tethered balloon are also essential.

It is the site notebooks, scaled drawings, photographs,
and digital media - in addition to recovered artifacts, animal
bones, and plant remains — that form the total record of
the excavation, on the basis of which all interpretations

Decisions need to be made about the type of screening
to be undertaken, the size of the screen and its mesh, and
whether dry or wet screening will yield the best results. Nat-
urally all these factors will depend on the resources of the
excavation project, the period and scale of the site, whether
it is dry or waterlogged, and what kind of material can be
expected to have survived and to be retrievable.

Once an artifact has been recovered, and its provenience
recorded, it must be given a number which is entered in a
catalogue book or field computer and on the bag in which
it is to be stored. Day-to-day progress of the dig is recorded
in site notebooks, or on data sheets preprinted with specific
questions to be answered (which helps produce uniform
data suitable for later analysis by computer).

Unlike artifacts, which can be removed for later analysis,
features and structures usually have to be left where they
were found (in situ), or destroyed as the excavation proceeds Screening: archaeologists at Haua Fteah Cave in northeast Libya
to another layer. It is thus imperative to record them, not screen excavated dirt through a mesh to recover tiny artifacts,
simply by written description in site notebooks, but by animal bones and other remains.
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INDIVIDUALS ATTRIBUTES
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Assemblage patterning
reflects societal
behavior patterns

Terms used in archaeological classification, from attributes [shape, decoration) of a pot to the complete archaeological culture:
a diagram developed by the American archaeologist James Deetz. The columns at left and right give the inferred human meaning
of the terms. The extent to which one can draw behavioral inferences from such classification is discussed in Chapter 12.




of the site will be made. This post-excavation analysis will
take many months, perhaps years, often much longer than
the excavation itself. However, some preliminary analysis,
particularly sorting and classification of the artifacts, will be
made in the field during the course of the excavation.

Processing and Classification

Like excavation itself, the processing of excavated mate-
rials in the field laboratory is a specialized activity that
demands careful planning and organization. For example,
no archaeologist should undertake the excavation of a wet
site without having on hand team members expert in the
conservation of waterlogged wood, and facilities for coping
with such material. The reader is referred for further guid-
ance to the many manuals now available that deal with
conservation problems confronting archaeologists.

There are, however, two aspects of field laboratory
procedure that should be discussed briefly here. The first
concerns the cleaning of artifacts; the second, artifact
classification. In both cases we would stress the need for
the archaeologist always to consider in advance what kinds
of questions the newly excavated material might be able to
answer. Thorough cleaning of artifacts, for example, is a
traditional part of excavations worldwide. But many of the
new scientific techniques discussed in Part IT make it quite
evident that artifacts should not necessarily be cleaned thor-
oughly before a specialist has had a chance to study them.
For instance, we now know that food residues are often pre-
served in pots and possible blood residues on stone tools
(Chapter 7). The chances of such preservation need to be
assessed before evidence is destroyed.

Nevertheless most artifacts eventually have to be cleaned
to some degree if they are to be sorted and classified. Initial
sorting is into broad categories such as stone tools, pottery,
and metal objects. These categories are then subdivided or
classified, so as to create more manageable groups that can
later be analyzed. Classification is commonly done on the
basis of three kinds of characteristics or attributes:

1 surface attributes (including decoration and color);
2 shape attributes (dimensions as well as shape itself);
3 technological attributes (primarily raw material).

Artifacts found to share similar attributes are grouped
together into artifact types — hence the term typology, which
simply refers to the creation of such types.

Typology dominated archaeological thinking until the
1950s, and still plays an important role. The reason for
this is straightforward. Artifacts make up a large part of
the archaeological record, and typology helps archaeolo-
gists create order in this mass of evidence. As we saw in
Chapter 1, C.J. Thomsen demonstrated early on that arti-
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facts could be ordered in a Three Age System or sequence
of stone, bronze, and iron. This discovery underlies the
continuing use of typology as a method of dating — of
measuring the passage of time (Chapter 4). Typology has
also been used as a means of defining archaeological enti-
ties ata particular moment in time. Groups of artifact (and
building) types at a particular time and place are termed
assemblages, and groups of assemblages have been taken
to define archaeological cultures. These definitions are also
long established, having first been systematically defined
by Gordon Childe in 1929 when he stated that “We find
certain types of remains — pots, implements, ornaments,
burial rites, and house forms — constantly recurring
together. Such a complex of associated traits we shall term
a ‘cultural group’ or just a ‘culture’. We assume that such a
complex is the material expression of what today would be
called a ‘people’.”

As we shall see in Part II, the difficulty comes when one
tries to translate this terminology into human terms and
to relate an archaeological culture with an actual group of
people in the past.

This brings us back to the purpose of classification.
Types, assemblages, and cultures are all artificial constructs
designed to put order into disordered evidence. The trap
that former generations of scholars fell into was to allow
these constructs to determine the way they thought about
the past, rather than using them merely as one means
of giving shape to the evidence. We now recognize more
clearly that different classifications are needed for the
different kinds of questions we want to ask. A student
of ceramic technology would base a classification on
variations in raw material and methods of manufacture,
whereas a scholar studying the various functions of pottery
for storage, cooking, etc., might classify the vessels accord-
ing to shape and size. Our ability to construct and make
good use of new classifications has been immeasurably
enhanced by computers, which allow archaeologists to
compare the association of different attributes on thou-
sands of objects at once.

Post-excavation work in the laboratory or store does not
cease with cleaning, labeling, and classification. Cura-
tion is also of immense importance, and the conservation
of objects and materials plays a major role, not only for
the arrangement of long-term storage but also for collec-
tions management in general. The material needs to be
preserved and readily available for future research, reinter-
pretation and, in some cases, display to the public, whether
permanently or in temporary exhibitions.

In conclusion, it cannot be stressed too strongly that all
the effort put into survey, excavation, and post-excavation
analysis will have been largely wasted unless the results are
published, initially as interim reports and subsequently in a
full-scale monograph (Chapter 15).
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SUMMARY

The first step of any archaeological excavation is the
development of a research design, which consists of
formulating a clear question to answer, collecting and
recording evidence, processing and analyzing that evi-
dence, and the publication of the results.

Archaeologists locate the whereabouts of sites through
both ground reconnaissance and aerial survey.
Ground reconnaissance can take several forms includ-
ing surface survey. Surface survey involves walking
across potential sites and noting concentrations of fea-
tures or artifacts to gain some idea of the site’s layout.
Aerial survey is done with the aid of aerial imagery,
much of which is already available in libraries, collec-
tions, and on the Internet. Images taken from a kite,
balloon, plane, or satellite often reveal site features
that are not visible on the ground. From these images,
preliminary maps and plans can be made.

Mapping is the key to the accurate recording of most
survey data. GIS (Geographic Information Systems), a
collection of computer hardware and software that
manages and manipulates geographic data, is one of
the primary tools archaeologists use to map sites.

FURTHER READING

Useful introductions to methods of locating and surveying
archaeological sites can be found in the following:

English Heritage. 2008. Geophysical Survey in Archaeological Field
Evaluation. (2nd ed.) English Heritage: London.

Gaffney, V. & Gater, J. 2003. Revealing the Buried Past. Geophysics for
Archaeologists. Tempus: Stroud.

Oswin, J. 2009. A Field Guide to Geophysics in Archaeology. Springer:
Berlin.

Wheatley, D. & Gillings, M. 2002. Spatial Technology and
Archaeology: The Archaeological Applications of GIS. Routledge:
London.

Wiseman, J.R. & El-Baz, F. (eds.). 2007. Remote Sensing in
Archaeology (with CD-Rom). Springer: Berlin.

Also useful for beginners, and well illustrated:

Catling, C. 2009. Practical Archaeology: A Step-by-Step Guide to
Uncovering the Past. Lorenz Books: Leicester.

Archaeologists employ several methods of obtaining
subsurface information prior to excavation. Some of
these methods are non-destructive, meaning they do
not require ground to be broken during the collection
of information. Ground Penetrating Radar (GPR), for
example, uses radio pulses to detect underground fea-
tures. Electrical resistivity and magnetic survey, metal
detectors, as well as geochemical techniques are also
used to gather information before excavation.

Excavation has a central role in fieldwork as it reveals
human activities at a particular period in the past as
well as changes in that activity over time. Stratigraphy
is based on the law of superposition, namely that if one
layer overlies another, the lower was deposited first.
Excavation is costly and destructive and should only be
undertaken if research questions cannot be answered
by non-destructive survey techniques.

Artifacts that share similar attributes are often grouped
together and the act of creating such groups is called
typology. Groups of artifacts from a particular time and
place are called assemblages. These assemblages are
often used to define archaeological cultures.

Among the most widely used field manuals are:

Carver, M. 2009. Archaeological Investigation. Routledge: Abingdon
& New York.

Collis, J. 2004. Digging up the Past: An Introduction to Archaeological
Excavation. Sutton: Stroud.

Drewett, P.L. 2011. Field Archaeology: An Introduction. (2nd ed.)
Routledge: London.

Hester, T.N., Shafer, H.]J., & Feder, K.L. 2008. Field Methods in
Archaeology. (7th ed.) Left Coast Press: Walnut Creek. (American
methods.)

Roskams, S. 2001. Excavation. Cambridge University Press:
Cambridge & New York.

Scollar, I, Tabbagh, A., Hesse, A., & Herzog, 1. (eds.). 1990. Remote
Sensing in Archaeology. Cambridge University Press: Cambridge
and New York.

Zimmerman, L.J. & Green, W. (eds.). 2003. The Archaeologist’s
Toolkit. (7 vols.) AltaMira Press: Walnut Creek.

And the journal Archaeological Prospection (since 1994).



All human beings experience time. An individual experi-
ences a lifetime of perhaps 70 years or so. That person,
through the memories of his or her parents and grandpar-
ents, may also indirectly experience earlier periods of time,
back over more than 100 years. The study of history gives
us access to hundreds more years of recorded time. But it
is only archaeology that opens up the almost unimaginable
vistas of thousands and even a few millions of years of past
human existence. This chapter will examine the various
ways in which we, as archaeologists, date past events within
this great expanse of time.

It might seem surprising that in order to study the past
it is not always essential to know precisely how long ago
(in years) a particular period or event occurred. It is often
very helpful simply to know whether one event happened
before or after another. By ordering artifacts, deposits, soci-
eties, and events into sequences, earlier before later, we
can study developments in the past without knowing how
long each stage lasted or how many years ago such changes
took place. This idea that something is older (or younger)
relative to something else is the basis of relative dating.

Ultimately, however, we want to know the full or absolute
age in years before the present of different events or parts of
a sequence — we need methods of absolute dating. Absolute
dates help us find out how quickly changes such as the intro-
duction of agriculture occurred, and whether they occurred
simultaneously or at different times in different regions of
the world. Only in the last 6o years or so have independent
means of absolute dating become available, transforming
archaeology in the process. Before then, virtually the only
reliable absolute dates were historical ones, such as the date
of the reign of the ancient Egyptian pharaoh Tutankhamun.

Measuring Time

How do we detect the passage of time? We can all observe
its passing through the alternating darkness and light of
nights and days, and then through the annual cycle of the
seasons. In fact, for most of human history these were the
only ways of measuring time, other than by the human
lifespan. As we shall see, some dating methods still rely on
the annual passage of the seasons. Increasingly, however,

When?
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dating methods in archaeology have come to rely on other
physical processes, many of them not observable to the
human eye. The most significant of these is the use of
radioactive clocks.

Some degree of error, usually expressed as an age bracket
that can stretch over several centuries or even millennia, is
inevitable when using any dating technique. But while the
science behind dating methods is being ever more refined,
the main source of errors remains the archaeologist — by
poor choice of samples to be dated, by contaminating those
samples, or by misinterpreting results.

To be meaningful, our timescale in years must relate
to a fixed point in time. In the Christian world, this is by
convention taken as the birth of Christ, supposedly in the
year AD I (there is no year o), with years counted back before
Christ (Bc) and forward after Christ (AD or Anno Domini,
which is Latin for “In the Year of Our Lord”). However, this
is by no means the only system. In the Muslim world, for
example, the basic fixed point is the date of the Prophet’s
departure from Mecca (AD 622 in the Christian calendar).
As a result of these differences some scholars prefer to
use the terms “Before the Common Era” (BCE) and “in the
Common Era” (cE) instead of Bc and AD.

Scientists who derive dates from radioactive methods
want a neutral international system, and have chosen to
count years back from the present (Bp). But since scientists
too require a firm fixed point to count from, they take Bp to
mean “before 1950” (the approximate year of the establish-
ment of the first radioactive method, radiocarbon). This
may be convenient for scientists, but can be confusing for
everyone else (a date of 400 BP is not 400 years ago but AD
1550, currently over 460 years ago). It is therefore clearest
to convert any BP date for the last few thousand years into
the BC/AD system.

For the Paleolithic period, however (stretching back two
or three million years before 10,000 BC), archaeologists
use the terms “BP” and “years ago” interchangeably, since a
difference of 50 years or so between them is irrelevant. For
this remote epoch we are dating sites or events at best only
to within several thousand years of their “true” date. If even
the most precise dates for the Paleolithic give us glimpses of
that epoch only at intervals of several thousand years, clearly
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archaeologists can never hope to reconstruct a conventional
history of Paleolithic events. On the other hand, Paleolithic
archaeologists can gain insights into some of the broad
long-term changes that shaped the way modern humans
evolved — insights that are denied archaeologists working

with shorter periods of time, where in any case there may
be too much “detail” for the broader pattern to be apparent.

The way in which archaeologists carry out their research
therefore depends very much on the precision of dating
obtainable for the period of time in question.

RELATIVE DATING

The first, and in some ways the most important, step in
much archaeological research involves ordering things
into sequences. The things to be put into sequence can be
archaeological deposits in a stratigraphic excavation (see
p- 105). Or they can be artifacts or styles as in a typological

Stratigraphy, as we saw in Chapter 3, is the study of strati-
fication — the laying down or depositing of strata or layers
(also called deposits) one above the other. From the point
of view of relative dating, the important principle is that
the underlying layer was deposited first and therefore
earlier than the overlying layer. A succession of layers
provides a relative chronological sequence, from earliest
(bottom) to latest (top).

Good stratigraphic excavation at an archaeological site
is designed to obtain such a sequence. Part of this work
involves detecting whether there has been any human or
natural disturbance of the layers since they were originally
deposited (such as garbage pits dug down by later occu-
pants of a site into earlier layers, or animals burrowing
holes). Armed with carefully observed stratigraphic infor-
mation, the archaeologist can hope to construct a reliable
relative chronological sequence for the deposition of the
different layers.

But of course what we mostly want to date are not so
much the layers or deposits themselves as the materials
that humans have left within them — artifacts, structures,
organic remains — that ultimately reveal past human activ-
ities at the site. Here the idea of association is important.
When we say that two objects were found in association
within the same archaeological deposit, we generally
mean that they became buried at the same time. Provided
that the deposit is a sealed one, without stratigraphic
intrusions from another deposit, the associated objects
can be said to be no more recent than the deposit itself. A
sequence of sealed deposits thus gives a sequence — and
relative chronology — for the time of burial of the objects
found associated in those deposits.

sequence. Changes in the earth's climate also give rise to
local, regional, and global environmental sequences — the
most notable being the sequence of global fluctuations
during the Ice Age. All these sequences can be used for
relative dating.

This is a crucial concept to grasp, because if one of those
objects can later be given an absolute date — say a datable
coin or a piece of charcoal that can be dated by radiocarbon
in the laboratory — then it is possible to assign that absolute
date not only to the charcoal but to the sealed deposit and
the other objects associated with it as well. A series of such
dates from different deposits will give an absolute chronol-
ogy for the whole sequence. It is this interconnecting of
stratigraphic sequences with absolute dating methods that
provides the most reliable basis for dating archaeological
sites and their contents. The example shown opposite is Sir
Mortimer Wheeler’s drawing of a section across an ancient
tell in the Indus Valley (modern Pakistan). The site has
been disturbed by more recent pits, but the sequence of
layers is still visible, and the Harappan seal, of known age
and found in an undisturbed context in layer 8, helps to
date that layer and the wall next to it.

But there is another important point to consider. So far
we have dated, relatively and with luck absolutely, the time
of burial of the deposits and their associated material. As
we have observed, however, what we want ultimately to
reconstruct and date are the past human activities and
behavior that those deposits and materials represent. If a
deposit is a garbage pit with pottery in it, the deposit itself
is of interest as an example of human activity, and the date
for it is the date of human use of the pit. This will also be
the date of final burial of the pottery — but it will not be the
date of human use of that pottery, which could have been
in circulation tens or hundreds of years earlier, before
being discarded with other garbage in the pit. It is neces-
sary therefore always to be clear about which activity we
are trying to date, or can reliably date in the circumstances.
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Mortimer Wheeler's drawing of a section across a tell or mound in the Indus Valley [modern Pakistan). Pit disturbance makes dating
difficult, but the Harappan seal, for example (age known from similar seals found elsewhere), lies in an undisturbed context in layer 8,
and can therefore help date that layer and the wall against which the layer abuts.

TYPOLOGICAL SEQUENCES

When we look at the artifacts, buildings, or any of the human
creations around us, most of us can mentally arrange them
into a rough chronological sequence. One kind of aircraft
looks older than another, one set of clothes looks more “old-
fashioned” than the next. How do archaeologists exploit this
ability for relative dating?

Archaeologists define the form of an artifact such as a
pot by its specific attributes of material, shape, and decora-
tion. Several pots with the same attributes constitute a pot
type, and typology groups artifacts into such types. Under-
lying the notion of relative dating through typology are two
other ideas.

The first is that the products of a given period and place
have a recognizable style: through their distinctive shape
and decoration they are in some sense characteristic of
the society that produced them. The archaeologist or
anthropologist can often recognize and classify individual
artifacts by their style, and hence assign them to a particu-
lar place in a typological sequence.

The second idea is that the change in style (shape and
decoration) of artifacts is often quite gradual, or evolu-
tionary. This idea came from the Darwinian theory of the
evolution of species, and was used by 19th-century archae-

ologists who applied a very convenient rule, that “like goes
with like.” In other words, particular artifacts (e.g. bronze
daggers) produced at about the same time are often alike,
but those produced several centuries apart will be differ-
ent as a result of centuries of change. It follows, then, that
when studying a series of daggers of unknown date, it is
logical first to arrange them in a sequence in such a way
that the most closely similar are located beside each other.
This is then likely to be the true chronological sequence,
because it best reflects the principle that “like goes with
like.” In the diagram overleaf, designs of automobiles and
prehistoric European axes have been arranged in a relative
chronological sequence; however, the rate of change (a
century for the automobile, millennia for the axe) still has
to be deduced from absolute dating methods.

For many purposes, the best way to assign a relative date
to an artifact is to match it with an artifact already recog-
nized within a well-established typological system. Pottery
typologies usually form the backbone of the chronological
system, and nearly every area has its own well-established
ceramic sequence. One example is the very extensive
ceramic sequence for the ancient societies of the American
Southwest, a part of which is shown in the diagram to the
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right. If such a typology is tied into a stratigraphic sequence
of deposits that can be dated by radiocarbon or other abso-
lute means, then the artifacts in the typological sequence
can themselves be assigned absolute dates in years.
Different types of artifact change in style at different
rates, and therefore vary in the chronological distinctions
that they indicate. Usually, with pottery, surface decora-
tion changes most rapidly (often over periods of just a few
decades) and is therefore the best attribute to use for a typo-
logical sequence. On the other hand, the shape of a vessel

The arrangement of artifact types in a sequence is based on two
simple ideas: first, that products of a given period and place have
a distinctive style or design; and second, that changes in style are
gradual, or evolutionary. Gradual changes in design are evident in
the history of the prehistoric European axe [1: stone; 2-5: bronze)]
and of the automobile. However, the rate of change (a century

for the automobile, millennia for the axe) has to be deduced from
absolute dating methods.

SACATON
AD 1000-1175

GILABUTTE
AD 800-875

SWEETWATER
AD 700-750

Pottery typology, as exemplified by this 500-year sequence of
Hohokam bowl styles from the American Southwest.



or container may be most strongly influenced by a practical
requirement, such as water storage, which need not alter
for hundreds of years.

Other artifacts, such as metal weapons or tools, can
change in style quite rapidly, and so may be useful
chronological indicators. By contrast stone tools, such
as hand-axes, are often very slow to change in form and
therefore rarely make useful indicators of the passage of
time (and are more useful in making general distinctions
between much longer periods).

Seriation

The insights of the principle that “like goes with like”
have been developed further to deal with associations of
finds (assemblages) rather than with the forms of single
objects taken in isolation. The technique of seriation allows
assemblages of artifacts to be arranged in a succession or
serial order, which is then taken to indicate their ordering
in time, or their relative chronology.

The great pioneer of Egyptian archaeology, Sir William
Flinders Petrie, was one of the first to develop a technique
for arranging the graves of a cemetery in relative order by
considering carefully and systematically the associations
of the various pottery forms found within them. His lead
in the late 19th century was taken up half a century later
by American scholars who realized that the frequency of a
particular ceramic style, as documented in the successive
layers of a settlement, is usually small to start with, rises
to a peak as the style gains popularity, and then declines
again (which diagrammatically produces a shape like a bat-
tleship viewed from above, known as a “battleship curve”).
Using this insight they were able to compare the pottery
assemblages from different sites in the same area, each
with a limited stratigraphic sequence, and arrange these
sites into chronological order so that the ceramic frequen-
cies would conform to the pattern of rising to a maximum
and then declining.

The diagram at right shows how this technique has been
applied to changes in the popularity of three tombstone
designs found in central Connecticut cemeteries dating
from 1700 to 1860. The fluctuating fortunes of each design
produce characteristic and successive battleship curves
— as elsewhere in New England, the Death’s head design
(peak popularity 1710-1739) was gradually replaced by the
Cherub (peak 1760-1789) which in turn was replaced by
the Urn and willow tree (peak 1840-1859).

Seriation has been used in an archaeological context by
the American archaeologist Frank Hole in his excavations
in the Deh Luran Plain in Iran. The Neolithic ceramic
assemblages he was studying were derived from strati-
graphic excavations, so it was possible to compare the
sequences obtained through frequency seriation with the
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- Death’s head Urn and willow
1860-69
1850-59
1840-49
1830-39
1820-29
1810-19
1800-09
1790-99
1780-89
1770-79
1760-69
1750-59
1740-49

1730-39
1720-29
1710-19
1700-09

Bl =10 percent of the stones in a 10-year period

Frequency seriation: changes in the popularity (or frequency]

of three tombstone designs in central Connecticut cemeteries,
from 1700 to 1860. Rises and falls in popularity have produced
the characteristic battleship-shaped curve for the fluctuating
fortunes of each design. As elsewhere in New England, the
Death’s head design [below; peak popularity 1710-1739) was
gradually replaced by the cherub [peak 1760-1789) which in turn
was replaced by the urn and willow tree [peak 1840-1859).
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Bowl type Bowl type  Bowl type Bases, bowl Bowl type Low-
13 1 14

type 14 12 necked jars

Frequency seriation: Frank Hole's ordering of bowl types
representing Susiana Black-on-Buff pottery from sites in the Deh
Luran Plain, Iran. The battleship curves indicate rises and falls in
popularity, confirmed by stratigraphic excavation.

true stratigraphic sequences discovered in their excava-
tions. There were no serious contradictions, again proving

the validity of the method.

For completeness, it is appropriate to mention here an
interesting approach to questions of chronology, in this
case applied not to artifacts but to language change, as
studied by comparisons in the vocabularies of related lan-
guages. Earlier claims suggested that here might be some
sort of absolute dating method; these have been widely
(and rightly) rejected. However, the method remains of real
interest from the standpoint of relative chronology. (And
see also box, pp. 474-75.)

The basic principle is straightforward. If you take
two groups of people, speaking the same language, and
separate them so that there is no further contact between
them, both groups will no doubt continue to speak the
same tongue. But in each population, with the passage of
time, changes will occur; new words will be invented and
introduced whereas others will fall out of use. So, after a
few centuries, the two independent groups will no longer
be speaking quite the same language; after a few thousand
years, the language of one group will probably be almost
unintelligible to the other.

The field of lexicostatistics sets out to study such changes
of vocabulary. A popular method has been to choose a list
of either 100 or 200 common vocabulary terms and to see
how many of these, in the two languages being compared,
share a common root-word. The positive score, out of 100

LINGUISTIC DATING

or 200, gives some measure of how far the two languages
have diverged since the time when they were one.

The rather suspect discipline of glottochronology would
claim to go further, and use a formula to pronounce, from
this measure of similarity and dissimilarity, how long ago
in years it is since the two languages under consideration
diverged. The American scholar Morris Swadesh, the
principal exponent of the method, concluded that two
related languages would retain a common vocabulary of
86 percent of the original after a period of separation of
1000 years. In reality, however, there is no basis for assum-
ing a constant and quantifiable rate of change in this way:
many factors influence linguistic change (the existence of
literacy among them).

Recently more sophisticated methods, including network
analysis, are being used to search for structure in historical
linguistic data, and it seems likely that these will clarify
linguistic relationships. They may also make possible more
effective quantitative comparisons, as well as the “calibra-
tion” of linguistic timescales against such documented
changes (because they are recorded by writing) as those
between Latin and the Romance languages descended
from it, or between the earliest Semitic languages and their
more modern representatives including Arabic. Such an
approach has been developed recently using phylogenetic
analysis to allow the development of tree diagrams, mainly
from vocabulary data, and then systematically comparing
nodes of unknown date with those points of divergence
between languages for which historical dates are known.
In 2003 Russell Gray and Quentin Atkinson used this
approach to give a time of initial divergence for the Indo-
European language family as early as gooo years ago.

CLIMATE AND CHRONOLOGY

Earlier in this chapter we discussed sequences that can be
established either stratigraphically for individual sites, or
typologically for artifacts. In addition, there is a major class
of sequences, based on changes in the earth’s climate, that
has proved useful for relative dating on a local, regional,
and even global scale.

Some of these environmental sequences can also be
dated by various absolute methods. (The impact of climatic
and environmental fluctuations on human life is discussed
in detail in Chapter 6, “What Was the Environment?”)

Pleistocene Chronology

The idea of a great Ice Age (the Pleistocene epoch), that
occurred in the distant past, has been with us since the
19th century. As world temperatures fell, ice sheets — or



glaciers — expanded, mantling large parts of the earth’s
surface and lowering world sea levels (the lost water being
literally locked up in the ice). Early geologists and paleo-
climatologists, studying the clear traces in geological
deposits, soon realized that the Ice Age was not one long
unbroken spell. Instead it had witnessed what they identi-
fied as four major glacials, or periods of glacial advance
(labeled, from earliest to latest, Giinz, Mindel, Riss, and
Wiirm in continental Europe, terms in vogue until the
1960s; in North America different names were chosen —
Wisconsin, for example, being the equivalent of Wiirm).
Punctuating these cold periods were warmer interludes
known as interglacials. More minor fluctuations within
these major phases were called stadials and interstadials.
Until the arrival after World War II of absolute dating
methods such as those based on radioactive clocks, archae-
ologists depended very largely for their dating of the long
Paleolithic period on attempts to correlate archaeological
sites with this glacial sequence. Far away from the ice
sheets, in regions such as Africa, strenuous efforts were
made to link sites with fluctuations in rainfall (pluvials
and interpluvials); the hope was that the fluctuations might
somehow themselves be tied in with the glacial sequence.

4 When? Dating Methods and Chronology

Scientists have now come to recognize that fluctua-
tions in climate during the Ice Age were much more
complex than originally thought. From the beginning of
the Pleistocene, about 2.6 million years ago, down to about
780,000 years ago (the end of the Lower Pleistocene),
there were perhaps 10 cold periods separated by warmer
interludes. Another 8 or g distinct periods of cold climate
may have characterized the Middle and Upper Pleisto-
cene, from 780,000 to 10,000 years ago. (The period of
warmer climate known as the Holocene covers the last
10,000 years.) Archaeologists no longer rely on complex
glacial advances and retreats as the basis for dating the
Paleolithic. However, fluctuations in Pleistocene and Hol-
ocene climate as recorded in deep-sea cores, ice cores, and
sediments containing pollen are of considerable value for
dating purposes.

Deep-Sea Cores and Ice Cores

The most coherent record of climatic changes on a world-
wide scale is provided by deep-sea cores. These cores
contain shells of microscopic marine organisms known
as foraminifera, laid down on the ocean floor through the

YEARS ClREAE GEOLOGICAL GEOLOGICAL GLACIALS GLACIALS ARCHAEOLOGICAL
AGO PERIODS EPOCHS (EUROPE) [N. AMERICA) STAGES
cool warm
' HOLOCENE
10,000 —
- wi : UPPER
urm isconsin PALEOLITHIC
UPPER (Weichsel)
PLEISTOCENE
| MIDDLE
100,000 —| ﬁj PALEOLITHIC
——
—_—
% Riss (Saale) Illinoian
——l MIDDLE
. PLEISTOCENE
== QUATERNARY
=
—=—l ; LOWER
N Mindel K PALEOLITHIC
c:! (Elster) ansan
=_
| ———
—
780,000 — —
\
(less crtain) LOWER " GUn; : Nebraskan
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Table summarizing the main climatic changes, glacial terminology, and archaeological stages of the Pleistocene epoch.
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Foraminifera.
These tiny (up
to 1 mm] shells
form the deep
sea sediments of
the ocean floor.
Analysis (see

p. 224] of shells
in successive
sediment layers
gives a record
of world sea
temperature
change.

slow continuous process of sedimentation. Variations in
the chemical structure of these shells are a good indica-
tor of the sea temperature at the time the organisms were
alive. Cold episodes in the deep-sea cores relate to glacial
periods of ice advance, and the warm episodes to intergla-
cial periods of ice retreat. Radiocarbon and uranium-series
dating (see below) can also be applied to the foraminiferan
shells to provide absolute dates for the sequence, which
now stretches back 2.3 million years.

As with deep-sea cores, cores extracted from the polar
ice of the Arctic and Antarctic have yielded impressive
sequences revealing past climatic changes. The layers of
compacted ice represent annual deposits for the last 2000-
3000 years that can be counted — thus giving an absolute
chronology for this part of the sequence. For earlier time
periods — at greater depths — the annual stratification is
no longer visible, and dating of the ice cores is much less
certain. Good correlations have been made with climatic
variations deduced from the study of the deep-sea cores.

Evidence of major volcanic eruptions can also be
preserved in the ice cores, theoretically meaning that
particular eruptions, such as the huge Thera eruption in
the Aegean roughly 3500 years ago (associated by some
scholars with the destruction of Minoan palaces on Crete —
see box, p. 154—55), can be given a precise absolute date. In

practice, though, itis hard to be certain that a volcanic event
preserved in the ice actually relates to a particular histori-
cally documented eruption — it could relate to an unknown
eruption that happened somewhere else in the world.

Pollen Dating

All flowering plants produce grains called pollen, and
these are almost indestructible, surviving for many thou-
sands (and even millions) of years in all types of conditions.
The preservation of pollen in bogs and lake sediments
has allowed pollen experts (palynologists) to construct
detailed sequences of past vegetation and climate. These
sequences are an immense help in understanding ancient
environments (see Chapter 6), but they have also been
—and to some extent still are — important as a method of
relative dating.

The best-known pollen sequences are those developed
for northern Europe, where an elaborate succession of
so-called pollen zones covers the last 18,000 years or so. By
studying pollen samples from a particular site, that site can
often be fitted into a broader pollen zone sequence and thus
assigned a relative date. Isolated artifacts and finds such as
bog bodies discovered in contexts where pollen is preserved
can also be dated in the same way. However, it is important
to remember that the pollen zones are not uniform across
large areas. Regional pollen zone sequences must first be
established, and then the sites and finds in the area can
be linked to them. If tree-ring or radiocarbon dates are
available for all or part of the sequence, we can work out an
absolute chronology for the region.

Thanks to the durability of pollen grains, they can yield
environmental evidence even as far back as 3 million years
ago for sites in East Africa. Different interglacial periods
in areas such as northern Europe have also been shown
to have characteristic pollen sequences, which means that
the pollen evidence at an individual site in the area can
sometimes be matched to a particular interglacial — a useful
dating mechanism since radiocarbon cannot be used for
these early time periods.

ABSOLUTE DATING

Although relative dating methods can be extremely useful,
archaeologists ultimately want to know how old sequences,
sites, and artifacts are in calendar years. To achieve this they
need to use the methods of absolute dating described in the
following sections. The three most commonly used and
most important to the archaeologist are calendars and histor-
ical chronologies, tree-ring dating, and radiocarbon dating. For

the Paleolithic period, potassium-argon dating and uranium-
series dating are vital. Genetic dating is also now beginning to
be used to date population events.

(Opposite above) Summary of the main techniques available for
the dating of different archaeological materials. (Opposite below]
Chronological table summarizing the spans of time for which
different absolute dating methods are applicable.
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CALENDARS AND
HISTORICAL CHRONOLOGIES

Until the development of the first scientific dating tech-
niques around the beginning of the 2oth century, dating in
archaeology depended almost entirely on connections with
chronologies and calendars that people in ancient times had
themselves established. Such dating methods are still of
immense value today. In the ancient world, literate societies
recorded their own history in written documents. In Egypt,
the Near East, and ancient China, for example, history was
recorded in terms of the successive kings, who were organ-
ized in groups of “dynasties.” As we shall see, there were
also very precise calendrical systems in Mesoamerica.

Archaeologists have to bear in mind three main points
when working with early historical chronologies. First, the
chronological system requires careful reconstruction, and
any list of rulers or kings needs to be reasonably complete.
Second, the list, although it may reliably record the number
of years in each reign, has still to be linked with our own
calendar. Third, the artifacts, features, or structures to be
dated at a particular site have somehow to be related to the
historical chronology, for example by their association with
an inscription referring to the ruler of the time.

These points can be well illustrated by the Egyptian and
Maya chronologies. Egyptian history is arranged in terms
of 31 dynasties, themselves organized into the Old, Middle,
and New Kingdoms (see table overleaf). The modern view
is a synthesis based on several documents including the so-
called Turin Royal Canon. This synthesis gives an estimate
of the number of years in each reign, right down to the
conquest of Egypt by Alexander the Great in the year 332
BC (a date recorded by Greek historians). So the Egyptian
dynasties can be dated by working backward from there,
although the exact length of every reign is not known. This
system can be confirmed and refined using astronomy:
Egyptian historical records describe observations of certain
astronomical events that can be independently dated using
current astronomical knowledge and knowledge of where
in Egypt the ancient observations were carried out. Egyp-
tian dates are generally considered to be quite reliable
after about 1500 Bc, with a margin of error of perhaps one
or two decades at most, but by the time we go back to the
beginning of the Dynastic period, around 3100 BC, the
accumulated errors might amount to some 200 years or so.

Of the calendrical systems of Mesoamerica, the Maya
calendar was the most elaborate (see box opposite). It does
not depend, as do those of Europe and the Near East, on a
record of dynasties and rulers. Other areas of Mesoamerica
had their own calendrical systems which operated on
similar principles.

THE MAYA CALENDAR

The Maya calendar was one of great
precision, used for recording dates
in inscriptions on stone columns or NEBIED
stelae erected at Maya cities during
the Classic period (AD 250—900). The

Rio Azul
Tikal

elucidation of the calendar, and the
more recent decipherment of the
Maya glyphs, mean that a well-dated
Maya history is now emerging in a
way which seemed impossible half a
century ago.

To understand the Maya calendar it
is necessary to comprehend the Maya
numerical system, and to recognize
the various glyphs or signs by which
the various days (each of which had a
name, like our Monday, Tuesday, etc.)
were distinguished. In addition, it is
necessary to follow how the calendar
itself was constructed.

The Maya numerals are relatively
straightforward. A stylized shell meant
zero, a dot “one,” and a horizontal
bar “five.” Numbers above 19 were
written vertically in powers of 20.

The Maya used two calendrical
systems: the Calendar Round and the
Long Count.

The Calendar Round was used for
most everyday purposes. It involved
two methods of counting. The first is
the Sacred Round of 260 days, which
is still used in some parts of the Maya
highlands. We should imagine two
interlocking cog wheels (see diagram
opposite), one with numbers from 1
to 13, the other with 20 named days.
Day 1 (to use our terminology) will be
1 Imix, day 2 is 2 Ik, day 3 is 3 Akbal,
and so on until day 13, which is 13
Ben. But then day 14 is 1 Ix, and so
the system continues. The sequence
coincides again after 260 days and
the new Sacred Round begins with 1
Imix once more.

In conjunction with this, the solar
year was recorded, consisting of 18
named months, each of 20 days, plus
a terminal period of 5 days. The Maya
New Year began with 1 Pop (Pop
being the name of the month); the
next day was 2 Pop, and so on.




These two cycles proceeded
simultaneously, so that a given day
would be designated in both (e.g.

1 Kan 2 Pop). A specific combination
of that kind could occur only once

in every 52 years. This calendar was
therefore sufficient for most daily
purposes, and the 52-year cycle had
symbolic significance for the Maya.

The Long Count was used for
historical dates. Like any unique
calendrical system, it needed to have
a starting or zero date, and for the
Maya this was 13 August 3114 BC (in
our Gregorian calendar). A Long
Count date takes the form of five
numbers (e.g. in our own numerical
notation 8.16.5.12.7). The first figure
records the number elapsed of the
largest unit, the baktun (of 144,000
days or about 400 years). The second
is the katun (7200 days or 20 years),
the third a tun of 360 days, the fourth
a uinal of 20 days, and finally the kin,
the single day.

A positional notation was used,
starting at the top with the number of
baktuns, and proceeding downwards

When? Dating Methods and Chronology

through the lower units. Usually, each
number was followed by the glyph for
the unit in question (e.g. 8 baktuns)
so that dates on the stelae can be
readily recognized.

The earliest date yet noted on
a stela in the Maya area proper is
on Stela 29 at Tikal, and reads
8.12.14.8.15. In other words:

8 baktuns 1,152,000 days
12 katuns 86,400 days
14 tuns 5,040 days

8 uinals 160 days
15 kins 15 days

=1,243,615 days

since the zero date in 3114 BC. This

is the equivalent of 6 July AD 292.
According to the Maya, the end

of the present world will come about

on 23 December 2012 (prompting a

flurry of recent books published to

mark this supposed event).
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The Long Count (above) was used to record
historical dates. Here, in a tomb at the city
of Rio Azul, the date given — reading from
left to right and top to bottom — is 8.19.1.9.13
4 Ben 16 Mol, or 8 baktuns, 19 katuns, 1
tun, 9 uinals, and 13 kins, with the day and
month names 4 Ben and 16 Mol. In modern
terms this is 27 September AD 417. (Note
that between the glyphs for 4 Ben and 16
Mol, there are five other glyphs representing
supplementary cycles — the “nine lords of the
night” series, and the lunar series.)

The Calendar Round (left) can be visualized
as a set of interlocking cog wheels. The 260-
day cycle is created by the interlocking of the
two wheels shown above. Meshing with this
is the 365-day cycle (part of which is shown
below). The specific conjoining of day names
given here (1 Kan 2 Pop) cannot return until
52 years (18,980 days) have passed.
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ANCIENT EGYPTIAN CHRONOLOGY

EARLY DYNASTIC (Archaic) (31002650 BC)
Dynasties 0—2

OLD KINGDOM (2650—2175 BC)
Dynasties 3—6

FIRST INTERMEDIATE PERIOD (2175-1975 BC)
Dynasties 7-11

MIDDLE KINGDOM (2080-1630 BC)
Dynasties 1113

SECOND INTERMEDIATE PERIOD
(1630-1539 BC)
Dynasties 14—17

NEW KINGDOM (1539—1069 BC)
Dynasties 18—20

THIRD INTERMEDIATE PERIOD (1069—-657 BC)
Dynasties 21—-25

LATE PERIOD (664332 BC)
Dynasties 26—31

A historical chronology for ancient Egypt. The broad terminology
is generally agreed by Egyptologists, but the precise dating of

the different periods is disputed. Overlapping dates between
dynasties/kingdoms [e.q. First Intermediate period and Middle
Kingdom) indicate that separate rulers were accepted in different
parts of the country.

Using a Historical Chronology

It is relatively easy for the archaeologist to use a historical
chronology when abundant artifacts are found that can
be related closely to it. Thus, at major Maya sites such as
Tikal or Copan there are numerous stelae with calendrical
inscriptions that can often be used to date the buildings
with which they are associated. The artifacts associated
with the buildings can in turn be dated: for instance, if
a pottery typology has been worked out, the finding of

known types of pottery in such historically dated contexts
allows the pottery typology itself to be dated. Contexts and
buildings on other sites lacking inscriptions can be dated
approximately through the occurrence of similar pot types.

Sometimes artifacts themselves carry dates, or the names
of rulers that can be dated. This is the case with many
Maya ceramics that bear hieroglyphic inscriptions. For the
Roman and medieval periods of Europe, coins normally
carry the name of the issuing ruler, and inscriptions or
records elsewhere usually allow the ruler to be dated. But it
is crucial to remember that to date a coin or an artifact is not
the same thing as to date the context in which it is found.
The date of the coin indicates the year in which it was
made. Its inclusion within a sealed archaeological deposit
establishes simply a terminus post quem (Latin for “date after
which”): in other words, the deposit can be no earlier than
the date on the coin — but it could be later (perhaps much
later) than that date.

A well-established historical chronology in one country
may be used to date events in neighboring and more far-
flung lands that lack their own historical records but are
mentioned in the histories of the literate homeland. Simi-
larly, archaeologists can use exports and imports of objects
to extend chronological linkages by means of cross-dating
with other regions. For instance, the presence of foreign
pottery in well-dated ancient Egyptian contexts establishes
a terminus ante quem (“date before which”) for the manu-
facture of that pottery: it cannot be more recent than the
Egyptian context. In addition, Egyptian objects, some with
inscriptions allowing them to be accurately dated in Egyp-
tian terms, occur at various sites outside Egypt, thereby
helping to date the contexts in which they are found.

Dating by historical methods remains the most impor-
tant procedure for the archaeologist in countries with
a reliable calendar supported by a significant degree of
literacy. Where there are serious uncertainties over the
calendar, or over its correlation with the modern calendrical
system, the correlations can often be checked using other
absolute dating methods, to be described below.

Outside the historic and literate lands, however, cross-
dating and broad typological comparisons have been
almost entirely superseded by the various scientifically
based dating methods described below. So that now, all the
world’s cultures can be assigned absolute dates.

ANNUAL CYCLES: VARVES AND TREE-RINGS ‘_

Any absolute dating method depends on the existence of
a regular, time-dependent process. The most obvious of
these is the system by which we order our modern calen-
dar: the rotation of the earth around the sun once each

year. Because this yearly cycle produces regular annual
fluctuations in climate, it has an impact on features of
the environment that can in certain cases be measured
to create a chronology. For absolute dating purposes the



sequence needs to be a long one (with no gaps), linked
somehow to the present day, and capable of being related to
the structures or artifacts we actually want to date.

Evidence of these annual fluctuations in climate is wide-
spread. For example, the changes in temperature in polar
regions result in annual variations in the thickness of polar
ice, which scientists can study from cores drilled through
the ice (see above, p.128). Similarly, in lands bordering
the polar regions, the melting of the ice sheets each year
when temperatures rise leads to the formation of annual
deposits of sediment in lake beds, called varves, which can
be counted. Considerable deposits of varves were found in
Scandinavia, representing thousands of years, stretching
(when linked together) from the present back to the begin-
ning of the retreat of the glacial ice sheets in Scandinavia
some 13,000 years ago. The method allowed, for the first
time, a fairly reliable estimate for the date of the end of the
last Ice Age, and hence made a contribution to archaeologi-
cal chronology not only in Scandinavia but in many other
parts of the world as well.

But today, while varves remain of restricted use, another
annual cycle, that of tree-rings, has come to rival radiocar-
bon as the main method of dating for the last few thousand
years in many parts of Europe, North America, and Japan.

Tree-Ring Dating

The modern technique of tree-ring dating (dendrochro-
nology) was developed by an American astronomer, A.E.
Douglass, in the early decades of the last century —although
many of the principles had been understood long before
that. Working on well-preserved timbers in the arid Ameri-
can Southwest, by 1930 Douglass could assign absolute
dates to many of the major sites there, such as Mesa Verde
and Pueblo Bonito. But it was not until the end of the 1930s
that the technique was introduced to Europe, and only in
the 1960s that the use of statistical procedures and comput-
ers laid the foundations for the establishment of the long
tree-ring chronologies now so fundamental to modern
archaeology. Today dendrochronology has two distinct
archaeological uses: (1) as a successful means of calibrat-
ing or correcting radiocarbon dates (see below); and (2) as
an independent method of absolute dating in its own right.

Basis of Method. Most trees produce a ring of new wood
each year and these circles of growth can easily be seen in
a cross section of the trunk of a felled tree. These rings are
not of uniform thickness. In an individual tree, they will
vary for two reasons. First, the rings become narrower
with the increasing age of the tree. Second, the amount a
tree grows each year is affected by fluctuations in climate.
In arid regions, rainfall above the average one year will
produce a particularly thick annual ring. In more temper-

4 When? Dating Methods and Chronology

Section of an oak beam from the wall of a log cabin in Hanover,
Pennsylvania, USA: the annual growth rings are clearly visible,
and since this sample contains complete sapwood (top of image),
a precise felling date of 1850/1 can be established.

ate regions, sunlight and temperature may be more critical
than rainfall in affecting a tree’s growth. Here, a sharp
cold spell in spring may produce a narrow growth ring.
Dendrochronologists measure and plot these rings and
produce a diagram indicating the thickness of succes-
sive rings in an individual tree. Trees of the same species
growing in the same area will generally show the same
pattern of rings so that the growth sequence can be
matched between successively older timbers to build up a
chronology for an area. (It is not necessary to fell trees in
order to study the ring sequence: a usable sample can be
extracted by boring without harming the tree.) By match-
ing sequences of rings from living trees of different ages as
well as from old timber, dendrochronologists can produce
a long, continuous sequence, such as that in the diagram
overleaf, extending back hundreds, even thousands, of
years from the present. Thus, when an ancient timber of
the same species (e.g. Douglas fir in the American South-
west or oak in Europe) is found, it should be possible to
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Beam from an |y
older house ik

Timber samples from archaeological sites, when
matched and overlapped, extend the dating back
into prehistory
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Tree-ring dating. Diagram to show how the annual growth rings can be counted, matched, and overlapped, to build up a master sequence.
In different regions of the world, such sequences are derived from various different species of tree [depending on what is preserved): in
temperate regions of Europe, the longest sequences are based on oak; in Arizona it is the bristlecone pine.

match its tree-ring sequence of, say, 100 years with the
appropriate 100-year length of the master sequence or
chronology. In this way, the felling date for that piece of
timber can usually be dated to within a year.

Applications: (1) Long Master Sequences and Radio-
carbon Dating. One of the most important uses of
tree-ring dating has been the development of long tree-
ring sequences, against which it is possible to check
radiocarbon dates. The pioneering research was done in
Arizona on a remarkable species, the Californian bristle-
cone pine which can live up to 4900 years. By matching
samples from dead trees also, an unbroken sequence
was built up back from the present as far as 6700 Bc.
The importance of this for the calibration of radiocarbon
dates is discussed below. The research in the American
Southwest has been complemented by studies in Europe
of tree-rings of oak, often well preserved in waterlogged
deposits. The oak sequence in Northern Ireland stretches
back unbroken to c. 5300 BC, and the master sequence in
western Germany to ¢. 8500 BC.

Applications: (2) Direct Tree-Ring Dating. Where people
in the past used timber from a species, such as oak, that
today forms one of the dendrochronological sequences,
one can obtain an archaeologically useful absolute date
by matching the preserved timber with part of the master

sequence. This is now feasible in many parts of the world
outside the tropics.

Results are particularly impressive in the American
Southwest, where the technique is longest established and
wood is well preserved. Here Pueblo Indians built their
dwellings from trees such as the Douglas fir and pifion
pine that have yielded excellent ring sequences. Dendro-
chronology has become the principal dating method for the
Pueblo villages, the earliest dates for which belong to the
1st century BC, although the main period of building came a
millennium later.

One brief example from the Southwest will serve to
highlight the precision and implications of the method.
In his pioneer work, A.E. Douglass had established that
Betatakin, a cliff dwelling in northwest Arizona, dated from
around AD 12770. Returning to the site in the 1960s, Jeffrey
Dean collected 292 tree-ring samples and used them to
document not just the founding of the settlement in AD
1267, but its expansion room by room, year by year until it
reached a peak in the mid-1280s, before being abandoned
shortly thereafter. Estimates of numbers of occupants per
room also made it possible to calculate the rate of expan-
sion of Betatakin's population to a maximum of about 125
people. Dendrochronology can thus lead on to wider con-
siderations beyond questions of dating.

In central and western Europe, the oak master sequences
now allow the equally precise dating of the development of



Neolithic and Bronze Age lake villages such as Cortaillod-
Est in Switzerland (illustrated below). In the German
Rhineland, close to the village of Kiickhoven, timbers dis-
covered from the wooden supporting frame of a well have
provided three tree-ring dates of 5090 Bc, 5067 BC, and 5055
BC (see p. 255). The timbers were associated with sherds of
the Linearbandkeramik culture and thus provide an abso-
lute date for the early practice of agriculture in western
Europe. The earliest tree-ring date for the English Neolithic
is from the Sweet Track in the Somerset Levels: a plank
walkway constructed across a swamp during the winter of
3807/3806 Bc, or shortly after (see box, pp. 326—27).

4 When? Dating Methods and Chronology m

Sometimes local chronologies remain “floating” — their
short-term sequences have not been tied into the main
master sequences. In many parts of the world, however,
master sequences are gradually being extended and float-
ing chronologies fitted into them. In the Aegean area, for
example, a master sequence is now available back to early
medieval times (the Byzantine period), with earlier float-
ing sequences stretching back in some cases to 7200 BC.
In future, the link between them will no doubt be found.
Considerable progress is being made toward establishing
along tree-ring chronology for Anatolia by Peter Kuniholm
of Cornell University.
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Limiting Factors. Unlike radiocarbon, dendrochronology
is not a worldwide dating method because of two basic
limitations:

1 itapplies only to trees in regions outside the tropics
where pronounced differences between the seasons
produce clearly defined annual rings;

2 foradirect tree-ring date it is restricted to wood from
those species that (a) have yielded a master sequence
back from the present and (b) people actually used
in the past, and where (c) the sample affords a
sufficiently long record to give a unique match.

In addition, there are important questions of interpre-
tation to consider. A tree-ring date refers to the date of
felling of the tree. This is determined by matching the

RADIOACTIVE CLOCKS

Many of the most important developments in absolute
dating since World War II have come from the use of
what one might call “radioactive clocks,” based on that
widespread and regular feature in the natural world,
radioactive decay (see box opposite). The best known
of these methods is radiocarbon, today the main dating
tool for the last 50,000 years or so. The main radioactive
methods for periods before the timespan of radiocarbon
are potassium-argon, uranium-series, and fission-track dating.
Thermoluminescence (TL) overlaps with radiocarbon in the
time period for which it is useful, but also has potential for
dating earlier epochs — as do optical dating and electron spin
resonance — all trapped electron dating methods that rely
indirectly on radioactive decay. In the following sections we
will discuss each method in turn.

Radiocarbon Dating

Radiocarbon is the single most useful method of dating
for the archaeologist. As we shall see, it has its limitations,
both in terms of accuracy, and for the time range where
it is useful. Archaeologists themselves are also the cause
of major errors, thanks to poor sampling procedures
and careless interpretation. Nevertheless, radiocarbon has
transformed our understanding of the past, helping archae-
ologists to establish for the first time a reliable chronology
of world cultures.

History and Basis of Method. In 1949, the American
chemist Willard Libby published the first radiocarbon
dates. During World War II he had been one of several sci-
entists studying cosmic radiation, the sub-atomic particles

tree-ring sample ending with the outermost rings (the
sapwood) to a regional sequence. Where most or all of the
sapwood is missing, the felling date cannot be identified.
But even with an accurate felling date, the archaeologist
has to make a judgment — based on context and forma-
tion processes — about how soon after felling the timber
entered the archaeological deposit. Timbers may be older
or younger than the structures into which they were
finally incorporated, depending on whether they were
reused from somewhere else, or used to make a repair in
a long-established structure. The best solution is to take
multiple samples, and to check the evidence carefully
on-site. Despite these qualifications, dendrochronology
looks set to become the major dating technique along-
side radiocarbon for the last §ooo years in temperate and
arid lands.

that constantly bombard the earth, producing high-energy
neutrons. These neutrons react with nitrogen atoms in
the atmosphere to produce atoms of carbon-14 (“C), or
radiocarbon, which are unstable because they have eight
neutrons in the nucleus instead of the usual six as for ordi-
nary carbon ("2C) (see box opposite). This instability leads
to radioactive decay of #C at a regular rate. Libby estimated
that it took 5568 years for half the C in any sample to
decay - its halflife — although modern research indicates
that the more accurate figure is 5730 years (for consist-
ency laboratories still use 5568 years for the half-life; the
difference no longer matters now that we have a correctly
calibrated radiocarbon timescale: see below).

Libby realized that the decay of radiocarbon at a constant
rate should be balanced by its constant production through
cosmic radiation, and that therefore the proportion of “4C
in the atmosphere should remain the same throughout
time. Furthermore, this steady atmospheric concentration
of radiocarbon is passed on uniformly to all living things
through carbon dioxide. Plants take up carbon dioxide
during photosynthesis, they are eaten by herbivorous
animals, which in turn are eaten by carnivores. Only when
a plant or animal dies does the uptake of 4C cease, and the
steady concentration of C begin to decline through radio-
active decay. Thus, knowing the decay rate or half-life of “C,
Libby recognized that the age of dead plant or animal tissue
could be calculated by measuring the amount of radiocar-
bon leftin a sample.

Libby’s great practical achievement was to devise an accu-
rate means of measurement. (The traces of '“C are minute
to start with, and are reduced by half after 5730 years. After
23,000 years, therefore, only one sixteenth of the original
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THE PRINCIPLES OF RADIOACTIVE DECAY

Like most elements occurring in
nature, carbon exists in more than
one isotopic form. It has three
isotopes: 2C, 3C, and C — the
numbers correspond to the atomic
weights of these isotopes. In any
sample of carbon 98.9 percent of
atoms are of '2C type and have six
protons and six neutrons in the
nucleus, and 1.1 percent are of the
13C type with six protons and seven
neutrons. Only one atom in a
million millions of atoms of carbon
will be that of the isotope “C with
eight neutrons in the nucleus. This
isotope of carbon is produced in
the upper atmosphere by cosmic
rays bombarding nitrogen (“N) and
it contains an excess of neutrons,
making it unstable. It decays by the

place at a constant rate, independent
of all environmental conditions.

The time taken for half of the
atoms of a radioactive isotope to
decay is called its half-life. In other
words, after one half-life, there will
be half of the atoms left; after two
half-lives, one-quarter of the original

Radioactive isotope
decay curve.

LN

quantity of isotope remains, and so
on. In the case of “C, the half-life

is now agreed to be 5730 years. For
28U, it is 4500 million years. For
certain other isotopes, the half-life is
a minute fraction of a second. But in
every case, there is a regular pattern
to the decay.

Carbon-12
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[Above left]) Radiocarbon [carbon-14] is produced in the atmosphere and absorbed by plants through carbon dioxide, and by animals
through feeding off plants or other animals. Uptake of “C ceases when the plant or animal dies.

[Above right] After death, the amount of ™“C decays at a known rate (50 percent after 5730 years, etc.). Measurement of the amount left

in a sample gives the date.
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tiny concentration of “C is available to be measured in the
sample.) Libby discovered that each atom of “C decays by
releasing a beta particle, and he succeeded in counting these
emissions using a Geiger counter. This is the basis of the
conventional method still employed by many radiocarbon
laboratories today. Samples usually consist of organic mate-
rials found on archaeological sites, such as charcoal, wood,
seeds, and other plant remains, and human or animal bone.
The accurate measurement of the “C activity of a sample is
affected by counting errors, background cosmic radiation,
and other factors that contribute an element of uncertainty
to the measurements. This means that radiocarbon dates
are invariably accompanied by an estimate of the probable
error: the plus/minus term (standard deviation) attached to
every radiocarbon date (see below).

One advance on the conventional method came with the
introduction in some laboratories in the late 19770s and early
1980s of special gas counters capable of taking measure-
ments from very small samples. In the conventional method
one needed some 5 g of pure carbon after purification, which
means an original sample of some 10-20 g of wood or char-
coal, or 100—200 g of bone. The special equipment required
only a few hundred milligrams (mg) of charcoal.

Increasingly, the accelerator mass spectrometry (AMS)
method is becoming the dominant technique used in radio-
carbon dating. This requires smaller samples still. AMS
counts the atoms of “C directly, disregarding their radio-
activity. The minimum sample size is reduced to as little
as 5-10 mg — thus enabling precious organic materials,
such as the Turin Shroud (see pp. 144—45), to be sampled
and directly dated, and making feasible the direct dating
of pollen. Initially it was hoped that the datable timespan
for radiocarbon using AMS could be pushed back from
50,000 to 80,000 years, although this is proving difficult to
achieve, in part because of sample contamination.

Calibration of Radiocarbon Dates. One of the basic
assumptions of the radiocarbon method has turned out to
be not quite correct. Libby assumed that the concentration
of “C in the atmosphere has been constant through time;
but we now know that it has varied, due to changes in the
earth’'s magnetic field and that of the sun. The method that
demonstrated the inaccuracy — tree-ring dating — has also
provided the means of correcting or calibrating 4C dates.
Radiocarbon dates obtained from tree-rings show that
before about 1000 BC dates expressed in radiocarbon
years are increasingly too young in relation to true calen-
dar years. In other words, before 1000 BC trees (and all
other living things) were exposed to greater concentra-
tions of atmospheric *C than they are today. By obtaining
radiocarbon dates systematically from the long tree-ring
master sequences of bristlecone pine and oak (see above),
scientists have been able to plot radiocarbon ages against

tree-ring ages (in calendar years) to produce calibration
curves enabling radiocarbon dates to be corrected into cal-
endar time. This calibration effort has come to be called the
Second Radiocarbon Revolution.

Tree-ring-dated wood provides a direct measure of
atmospheric radiocarbon and therefore represents the
best material possible for the calibration curve. At present,
these records extend back to 12,600 years ago. The tree-
rings come from US bristlecone pine, German pine and
oak, and Irish oak. Beyond this, scientists must rely on
other proxy records to calibrate radiocarbon. These consist
predominantly of foraminifera from varve-counted marine
sediments and uranium-thorium-dated pristine corals. The
latest INTCALog curve now reaches back to 50,000 Cal Bp.
Again, the curve shows that there can be significant offsets
between radiocarbon and calendar years, of up to 4000 to
5000 years in some parts of the timescale. Future data to
strengthen this interim curve is expected to come from the
Lake Suigetsu varved lake sediment record in Japan, and
Australasian trees, whose age extends beyond 20,000 BP.

There are short-term wiggles in the curve and occasion-
ally sections of the curve that run so flat that two samples
with the same age in radiocarbon years might in reality be

T T T T
Oxcal v4.1.7 Bronk Ramsey (2010); r:5;
8000 Atmospheric data from Reimer et al. (2009)
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Between c. 355 and 300 years ago, during the so-called "Maunder
Minimum,” there were very few sunspots recorded, indicating
lower solar activity. This in turn affected earth’s magnetic field,
causing radiocarbon production to rise, and giving us the steep
section in the calibration curve at this time.



400 years apart in calendar years, a problem that is par-
ticularly irksome for dating in the Iron Age, in the period
800—400 BC. When calibrating a radiocarbon date it is
important that the measured radiocarbon date (e.g. 2200
BP) and its error estimate as well (e.g. 2200 100 BP), are cal-
ibrated. This produces an age range in calendar years. Some
of the ranges will be narrower and more precise than others,
depending on where on the curve the radiocarbon date and
its error estimate falls. Several software programs are now
available that allow the user to generate computer-derived
calibrations (see box overleaf). Bayesian methods involve
additional non-chronometric archaeological information
that is analysed using statistical methods to produce new
probability distributions (see box on pp. 142—43).

Publication of Radiocarbon Dates. Radiocarbon labs
provide an estimate of age based on their measurement of
the amount of radiocarbon activity in a sample. The level of
activity is converted to an age expressed in number of years
between the death of an organism and the present. To avoid
confusion caused by the fact that the “present” advances each
year, laboratories have adopted AD 1950 as their “present”
and all radiocarbon dates are quoted in years BP or years
“before the present,” meaning before 1950. Thus, in scien-
tific publications, radiocarbon dates are given in the form:
3700 100 BP (OxA 1735)

The first figure is the radiocarbon age BP, next is the
associated measurement error (see below). Finally, in
parentheses is the laboratory analysis number. Each labora-
tory has its own letter code (e.g. OxA for Oxford, England,
and GrA for Groningen, Netherlands).

As discussed above, various factors prevent the precise
measurement of radiocarbon activity in a sample and, con-
sequently, there is a statistical error or standard deviation
associated with all radiocarbon dates. Radiocarbon dates
are quoted with an error of one standard deviation. For a
date of 3700 £100 BP this means that there should be a 68.2
percent probability — two chances in three — that the correct
estimate of age in radiocarbon years lies between 3800 and
3600 BP. Since there is also a one-in-three chance that the
correct age does not fall within this range, archaeologists
are advised to also consider the date range at two standard
deviations, i.e. to double the size of the standard deviation,
so that there will be a 95.4 percent chance that the age esti-
mate will be bracketed. For example, for an age estimate
of 3700 100 BP there is a 95.4 percent chance that the
radiocarbon age of the sample will lie between 3900 (3700
+200) and 3500 (37700 -200) BP.

Calibrated dates should be reported as “Cal Bc/AD” or
“Cal BP,” and it is important that the relevant calibration
dataset should be reported as well, since calibration data-
sets are periodically revised and extended. Therefore the
conventional radiocarbon age, that is to say the radiocarbon
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age BP, should be reported, along with the accompanying
stable carbon isotope measurement. The conventional age,
once measured, will never change but calibrations and cali-
brated dates do.

Where the archaeologist is discussing absolute chronol-
ogy generally — perhaps using radiocarbon alongside other
methods of dating, including historical ones — it seems
logical to employ the simple Bc/AD system, provided an
attempt has been made to calibrate any radiocarbon dates,
and that this is stated clearly at the outset.

Contamination and Interpretation of Radiocarbon
Samples. Although radiocarbon dates have certain ines-
capable levels of error associated with them, erroneous
results are as likely to derive from poor sampling and incor-
rect interpretation by the archaeologist as from inadequate
laboratory procedures. The major sources of error in the
field are as follows:

1 Contamination before sampling. Problems of con-
tamination of the sample within the ground can be
serious. For instance, groundwater on waterlogged sites
can dissolve organic materials and also deposit them,
thus changing the isotopic composition; the formation
of mineral concretions around organic matter can bring
calcium carbonate entirely lacking in radiocarbon, and
thus fallaciously increase the apparent radiocarbon age
of a specimen by effectively “diluting” the #C present.
These matters can be tackled in the laboratory.

2 Contamination during or after sampling. All radiocarbon
samples should be wrapped in aluminium foil and
sealed within a clean container such as a plastic bag at
the time of recovery. They should be labeled in detail at
once on the outside of the container; cardboard labels
inside can be a major source of contamination. The
container should be placed inside another: one plastic
bag, well sealed, inside another bag separately sealed
can be a sound procedure for most materials. But wood
or carbon samples that may preserve some tree-ring
structure should be more carefully housed in a rigid
container. Wherever possible exclude any modern
carbon, such as paper, which can be disastrous.
However, modern roots and earth cannot always be
avoided: in such cases, it is better to include them, with
a separate note for the laboratory, where the problem
can be tackled.

Application of any organic material later — such as
glue or carbowax — is likewise disastrous (although
the lab may be able to remedy it). So is continuing
photosynthesis within the sample: for this reason, the
relevant containers should be stored in the dark. A
green mold is not uncommon in sample bags on some
projects. It automatically indicates contamination.
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HOW TO CALIBRATE RADIOCARBON DATES

Radiocarbon laboratories will
generally supply calibrated dates of
their samples, but archaeologists may
need to calibrate raw radiocarbon
dates themselves.

The calibration curve, part of
which is shown in the diagram on
p. 138, illustrates the relationship
between radiocarbon years (8p) and
samples dated in actual calendar
years (Cal BpP or Bc/AD). The two lines
of the calibration curve indicate
the width of the estimated error at
one standard deviation. In order
to find the calibrated age range of
a radiocarbon sample a computer
program is most often used. There
are several that are freely available on
the Internet (OxCal, BCal, CALIB, etc).
With OxCal (http://c14.arch.ox.ac.uk/
oxcal) a simple plot is generated of
a single calibrated result, such as in
the diagram below. In this example
one can see the radiocarbon date of
470 +35 BP is represented in the form

This diagram shows
the calibration of a
single radiocarbon date

of a Gaussian or Normal distribution
on the y-axis. This distribution is
transformed, using the calibration
curve and its associated error, into a
probability distribution on the x-axis,
representing calendar years. The
parts of the radiocarbon distribution
that have higher levels of probability
also have a higher probability on the
calendar scale.

The calibration curve is full of steep
and sometimes wiggly sections,
including sections with plateaux
where the amount of radiocarbon in
the atmosphere remains the same
over long periods of time. Here
the calibration precision is always
wide. Even dating single samples
at high levels of precision (some
laboratories are able to produce dates
with a + of 1520 years) or dating
multiple samples (which can then
be averaged) cannot substantially
improve the situation. Sometimes,
however, where the elapsed time

between a series of datable events is
known, it is possible to obtain a very
precise date by “wiggle matching.”
This is most frequently applied to
radiocarbon dates from tree-rings
(see box overleaf for an example). A
series of radiocarbon measurements
made of several radiocarbon samples
with a known number of years
between them allows the resulting
pattern of changes in radiocarbon
content over time to be directly
matched statistically with the wiggles
in the calibration curve. This can
provide a date for the felling date

of the tree to within 10 or 20 years.
Alternatively, where other information
such as a set of radiocarbon figures
linked by stratigraphy exists, it is now
possible to use Bayesian statistics to
combine all the known data (see box
overleaf). Calibration programs and
curves can be obtained directly from
the Radiocarbon website at
www.radiocarbon.org.

Oxcal v4.1.7 Bronk Ramsey (2010); r:5; Atmospheric data from Reimer et al. (2009)

using OxCal. The y-axis
shows the probability
distribution of the
radiocarbon age

470 +35 BP. The
measured age is
calibrated using the
INTCALog calibration
curve, forming the new
probability distribution
in gray, which is the
calibrated age. Age
ranges at 68.2 and
95.4 percent probability
are given.
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ORGANIC MATERIAL SEALED IN REFUSE PIT

Samples for radiocarbon dating should be obtained, wherever possible, from the kind of contexts shown here - where the material to be
dated has been sealed in an immobilizing matrix. The stratigraphic context of the sample must be clearly established by the excavator

before the material is submitted to the laboratory for dating.

3 Context of deposition. Most errors in radiocarbon dating
arise because the excavator has not fully understood the
formation processes of the context in question. Unless
it is appreciated how the organic material found its
way to the position where it was found, and how and
when (in terms of the site) it came to be buried, then
precise interpretation is impossible. The first rule of
radiocarbon dating must be that the excavator should
not submit a sample for dating unless he or she is sure
of its archaeological context.

4 Date of context. Too often, it is assumed that a radio-
carbon determination, e.g. on charcoal, will give a
straightforward estimate for the date of the charcoal's
burial context. However, if that charcoal derives from
roof timbers that might themselves have been several
centuries old when destroyed by fire, then one is dating
some early construction, not the context of destruction.
There are numerous examples of such difficulties,
one of the most conspicuous being the reuse of
such timbers or even of fossil wood (e.g. “bog 0ak’)
whose radiocarbon date could be centuries earlier
than the context in question. For this reason, samples
with a short life are often preferred, such as twigs of
brushwood, or charred cereal grains that are not likely
to be old at the time of burial.

A strategy for sampling will recall the wise dictum that “one
date is no date”: several are needed. The best dating proce-
dure is to work toward an internal relative sequence — for
instance, in the stratigraphic succession on a well-stratified
site such as the Gatecliff Shelter, Monitor Valley, Nevada,
excavated by David Hurst Thomas and his associates. If the
samples can be arranged in relative sequence in this way

7
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Master profile for Gatecliff Shelter, Nevada, produced by David
Hurst Thomas, showing how dates derived from radiocarbon
determinations are consistent with the stratigraphic succession.
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BAYESIAN ANALYSIS: IMPROVING THE PRECISION
OF RADIOCARBON CHRONOLOGIES

Calibration of radiocarbon dates
is necessary to correct for past
variations in the radiocarbon content
of the atmosphere. However, one
side effect of calibration is that there
is a limit to the precision that can
be achieved, a limit that depends on
the period in question. At best for
single samples a range of one to two
centuries is possible and for some
periods the resolution is even lower.
This limitation, however, can be
overcome if we are able to combine
the information from the radiocarbon
measurements with not only the data
from the calibration curve, but also
information on the relative age of
samples and their groupings, usually
derived from excavation stratigraphy.
Bayesian statistics provides a
framework to do this and there is
software available that can do the
analysis (e.g., OxCal and BCal).
Bayesian analysis can significantly
improve the precision of the
radiocarbon method and has been
applied to a range of different types
of problem, including single samples
of long-lived wood, single site
chronologies, sedimentary sequences,
and regional chronologies. In all cases
the analysis fits the radiocarbon dates
onto the calibration curve, taking into
account the other information we
have about the samples. Increasing
the amount of specific information
and the number of radiocarbon
dates improves the resolution. The
calibration curve itself has a resolution
of about a decade and, at its best,

A summary of probability distributions of
dated events in five key Neolithic sites in
southern Britain. Note the short amount of
elapsed time between many of the start and
end dates for the use of the monuments. Prior
to careful radiocarbon dating and Bayesian
modeling, most of the sites were thought

to be in use for hundreds of years; now
archaeologists realize that in some cases only
one or two human generations elapsed from
construction to abandonment.

Bayesian analysis can tie dates

down to this level. In most cases the
method allows radiocarbon to resolve
chronologies to within a century.

As with any such statistical
approach, the outputs depend
strongly on the assumptions made
and so it is often necessary to see
how robust the conclusions are
against different model assumptions.

Dating British Neolithic

Long Barrows

In most archaeological sites, long-
lived wood is either not preserved

or not very closely associated with
the activity of interest. However, in
carefully excavated sites, like those
from the British Neolithic, it is also
possible to use the relationship
between samples found on sites to
improve the precision of the dating.
In some instances stratigraphic
information, along with an
understanding of the deposition of the
material, can allow us to deduce the
sequence of dates. In almost all cases
we have groups of samples that are
all from one particular period. All this

information can be used to construct
site models and to compare dates
between different sites. This has been
used to great effect in the study of
British Neolithic long barrows, where
the precision of the chronology is such
that we are able to understand the
sequence of events on the resolution
of individual human generations. In
this case the individual radiocarbon
dates gave a misleading impression
that many of these monuments had
long histories. The Bayesian analysis
showed that conversely this type

of monument was a much more
transient phenomenon.

Wood Samples Relating to the
Eruption of Thera

Tree-rings are laid down annually and
can be dated dendrochronologically,
but sometimes this is not possible,
and instead wiggle-match dating can
be used. This involves radiocarbon
dating samples from a tree-ring
sequence and then fitting the

results to the calibration curve using
Bayesian methods to determine the
best fit. The aim is to mimic the
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shape of the calibration curve. Since
the relative sequence is known, and
the last tree-ring or latest rings can
be identified, a very precise date can
sometimes be determined. A good
example of this is related to the date
of the eruption of Thera (Santorini;
see box, pp. 154-55). Wood from

an ornate chair found at Miletos
underlies the tephra layer at that site
and so should pre-date the eruption.
Here the dated rings, spanning

seven decades, fit the shape of the
calibration curve and indicate a final
date for the most recent wood in the
first half of the 17th century Bc. More
direct evidence comes from an olive
branch from Thera itself, thought to
have survived right up to the eruption.
In this case four radiocarbon dates
also fit the calibration curve and give
a date within the latter half of the 17th
century BC. In both cases by using
the known age difference between
the radiocarbon samples a dating
precision of just a few decades is
possible, something that could not be
done with single measurements on
short-lived material.

Match of
radiocarbon date
series from tree-ring
sequences related
to the eruption

of Thera. The
sample above is
from a chair found
at Miletos and
should predate the
eruption whereas
that below is from
an olive tree at
Thera itself that is
thought to have
grown right up

to the eruption.
(Boxes show 68.2
percent and 95.4
percent probability
ranges.)
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with the lowest unit having the earliest date and so on, then
there is an internal check on the coherence of the laboratory
determinations and on the quality of field sampling. Some
of the dates from such a sequence may come out older than
expected. This is quite reasonable — as explained above,
some of the material may have been “old” at the time of
burial. But if they come out younger (i.e. more recent) than
expected, then there is something wrong. Either some con-
tamination has affected the samples, or the laboratory has
made a serious error, or — as not infrequently happens — the
stratigraphic interpretation is wrong.

It should be noted that for marine organisms, or for
human or other faunal remains where the diet has been
predominantly a marine one, radiocarbon dates are on
average several centuries older than contemporary ter-
restrial dates. It is necessary in such cases to use a marine
calibration curve. For human remains from Mesolithic
Oronsay, on the west coast of Scotland, the adjustment is of
the order of 400 years. Unfortunately there are local varia-
tions in this effect, so that there is no universally applicable
marine calibration curve, and care must be taken when
comparing dates derived from shell or other marine organ-
isms with those based on terrestrial organic remains.

Although many problems with radiocarbon dates may
be attributed to the submitter, there is some evidence to
suggest that radiocarbon laboratories themselves may be
overestimating the precision of their own dates. In one
comparative study, over 30 radiocarbon laboratories dated
the same sample. While some estimated their errors within
reasonable accuracy others did not, and one laboratory
produced systematic errors of 200 years. In general, it
was seen that although radiocarbon laboratories might
quote levels of precision of +50 years, in fact it was safer
to assume that their actual errors were +80 years or more.

As the interlaboratory study comprised an anonymous
sample of some of the world’s radiocarbon laboratories,
the archaeological community has no way of knowing how
widespread the underestimation of errors is or how system-
atically biased in their radiocarbon dates some laboratories
are. Archaeologists would be best advised to treat radio-
carbon laboratories like purveyors of any other service and
request evidence that they deliver both the accuracy and the
precision they purport to offer. Many laboratories are aware
of their past biases and now quote realistic statements of
precision that need not be regarded as underestimates. Fur-
thermore, often they may be approached to quote new and
more realistic errors for their earlier dates.

Applications: The Impact of Radiocarbon Dating. If we
seek to answer the question “When?” in archaeology, radio-
carbon has undoubtedly offered the most generally useful
way of finding an answer. The greatest advantage is that
the method can be used anywhere, whatever the climate, as
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long as there is material of organic (i.e. living) origin. Thus
the method works as well in South America or Polynesia as
it does in Egypt or Mesopotamia. And it can take us back
50,000 years — although at the other end of the timescale it
is too imprecise to be of much use for the 400 years of the
most recent past.

The use of the method on a single site has been
illustrated by reference to the Gatecliff Shelter, Nevada.
Another interesting application is the dating of the Upper
Paleolithic paintings in the Chauvet Cave, southern
France, discovered in 1994. Tiny samples taken from
several drawings done with charcoal were dated, produc-
ing a series of results centered around 31,000 BP — far
older than anticipated. Almost all radiocarbon dating of
Ice Age cave art has so far been done by a single laboratory,
but since such tiny samples are susceptible to contamina-
tion they require independent verification. In addition,
all results over 30,000 BP are subject to ever greater levels
of error and uncertainty. As there are many aspects of
Chauvet Cave’s art — its content, styles, sophistication,
and techniques — that cast doubt on the early dates, and in

view of their enormous implications for the development
of cognitive abilities, it is necessary for cave-art dating to
be subjected to verification by using multiple laboratories,
splitting samples where possible, and testing undecorated
walls for possible contamination. Indeed recent work
suggests that the early dates result from insufficient
decontamination of the charcoal samples.

On a wider scale radiocarbon has been even more impor-
tant in establishing for the first time broad chronologies
for the world’s cultures that previously lacked timescales
(such as calendars) of their own. Calibration of radiocarbon
has heightened, not diminished, this success. It has also
helped assert the validity of an independent radiocarbon
chronology for prehistoric Europe, free from false links
with the Egyptian historical chronology.

Radiocarbon dating by the AMS technique is opening
up new possibilities. Precious objects and works of art
can now be dated because minute samples are all that is
required. In 1988 AMS dating resolved the long-standing
controversy over the age of the Turin Shroud, a piece
of cloth with the image of a man's body on it that many

A rhino painting in Chauvet Cave, whose art has been claimed to date to 31,000 years ago; these results remain highly controversial.




Part of the Turin Shroud, bearing the image of a man’s body.
Radiocarbon AMS dating has given a calibrated age range for
the cloth of AD 1260-1390.

4 When? Dating Methods and Chronology

genuinely believed to be the actual imprint of the body
of Christ. Laboratories at Tucson, Oxford, and Zurich all
placed it in the 14th century AD, not from the time of Christ
at all, although this remains a matter of controversy.
Likewise it is now possible to date a single grain of wheat
or a fruit pip. An AMS reading on a grape pip from Ham-
bledon Hill, southern Britain, shows that grapes — and
probably vines as well — had reached this part of the world
by 3500 BC in calendar years, over 3000 years earlier than
had previously been supposed.

AMS has also been applied to organic material dis-
covered in prehistoric paintings: for example, despite
problems at Chauvet and elsewhere, sound results have
been obtained from some French and Spanish Paleolithic
caves where charcoal was used as a pigment in the paint-
ings, as well as from plant fibers in paint in rockshelters
in Queensland, and from human blood protein found in
paint in Wargata Mina Cave in Tasmania. Other methods
for dating rock art are being explored. For example, layers
of calcite that build up on top of images in caves may be
datable by radiocarbon and by uranium-thorium; oxalates
(salts of oxalic acid, containing organic carbon) also form
deposits that are susceptible to radiocarbon dating.

Radiocarbon looks set to maintain its position as the main
dating tool back to 50,000 years ago for organic materials.
For inorganic materials, however, thermoluminescence (see
p- 147) and other, new, techniques are very useful.

Potassium-Argon (and Argon-Argon)
Dating

The potassium-argon (K-Ar) method is used by geologists
to date rocks hundreds or even thousands of millions of
years old. It is also one of the most appropriate techniques
for dating early human (hominin) sites in Africa, which can
be up to 5 million years old. It is restricted to volcanic rock
no more recent than around 100,000 years.

Basis of Method. Potassium-argon dating, like radiocar-
bon dating, is based on the principle of radioactive decay:
in this case, the steady but very slow decay of the radioactive
isotope potassium-40 (+°K) to the inert gas argon-40 (+°Ar)
in volcanic rock. Knowing the decay rate of 4°K — its half-life
is around 1.3 billion years — a measure of the quantity of
4°Ar trapped within a 10 g rock sample gives an estimate of
the date of the rock's formation.

A more sensitive variant of the method, which requires
a smaller sample, sometimes a single crystal extracted
from pumice (single crystal laser fusion), is known as
laser-fusion argon-argon dating (“°Ar/39Ar dating). A stable
isotope of potassium, 3K, is converted to 39Ar by neutron
bombardment of the sample to be dated. Both argon iso-
topes are then measured by mass spectrometry after their
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release by laser fusion. As the 4°K/3K ratio in a rock is
constant, the age of the rock can be determined from its
4°Ar 39Ar ratio. As with all radioactive methods, it is impor-
tant to be clear about what sets the radioactive clock to zero.
In this case, it is the formation of the rock through volcanic
activity, which drives off any argon formerly present.

The dates obtained in the laboratory are in effect geo-
logical dates for rock samples. Happily, some of the most
important areas for the study of the Lower Paleolithic,
notably the Rift Valley in East Africa, are areas of volcanic
activity. This means that archaeological remains often lie
on geological strata formed by volcanic action, and hence
suitable for K-Ar dating. In addition, they are often over-
lain by comparable volcanic rock, so that dates for these
two geological strata provide a chronological sandwich,
between the upper and lower slices of which the archaeo-
logical deposits are set. It has been shown, by argon-argon
analysis of pumice from the eruption of Vesuvius in AD 779
(giving an age of AD 72 +94 years), that the method has a
good degree of precision even for quite recent eruptions.

Applications: Early Human Sites. Olduvai Gorge in
Tanzania is one of the most crucial sites for the study of
hominin evolution, as it has yielded fossil remains of Aus-
tralopithecus (Paranthropus) boisei, Homo habilis, and Homo
erectus (see pp. 157—58) as well as large numbers of stone
artifacts and bones. Being in the Rift Valley, Olduvai is a vol-
canic area, and its 2-million-year chronology has been well
established by K-Ar dating and Ar-Ar dating of the relevant
deposits of hardened volcanic ash (tuff) and other materials
between which the archaeological remains are found. The
K-Ar method has also been immensely important in dating
other early East African sites, such as Hadar in Ethiopia, as
well as Atapuerca in Spain (see box overleaf).

Limiting Factors. The results of K-Ar dating are gener-
ally accompanied by an error estimate, as in the case of
other radioactivity-based methods. For example, the date
of Tuff IB at Olduvai has been measured as 1.79 +0.03
million years. An error estimate of 30,000 years might
at first seem a large one, but it is in fact only of the order
of 2 percent of the total age. (Note that here, as in other
cases, the estimate of error relates to the counting process
in the laboratory, and does not seek to estimate also other
sources of error arising from varying chemical conditions
of deposition, or indeed from uncertainties of archaeologi-
cal interpretation.)

The principal limitations of the technique are that it can
only be used to date sites buried by volcanic rock, and that
it is rarely possible to achieve an accuracy of better than
+10 percent. Potassium-argon dating has nevertheless
proved a key tool in areas where suitable volcanic materials
are present.

Uranium-Series Dating

This dating method is based on the radioactive decay of
isotopes of uranium. It has proved particularly useful for
the period 500,000-50,000 years ago, which lies outside
the time range of radiocarbon dating. In Europe, where
there are few volcanic rocks suitable for dating by the
potassium-argon technique, uranium-series (U-series)
dating may be the method of first choice for clarifying
when a site was occupied by early humans.

Basis of Method. Two radioactive isotopes of the element
uranium (3%U and U) decay in a series of stages into
daughter elements. Two of these daughter elements,
thorium (*°Th, also called “ionium,” a daughter of ¢U)
and protactinium (»'Pa, a daughter of »5U), themselves
also decay with half-lives useful for dating. The essential
point is that the parent uranium isotopes are soluble
in water, whereas the daughter products are not. This
means, for instance, that only the uranium isotopes are
present in waters that seep into limestone caves. However,
once the calcium carbonate, with uranium impurities,
dissolved in those waters is precipitated as travertine
onto cave walls and floors then the radioactive clock
is set going. At the time of its formation the travertine
contains only water-soluble »*U and 5U: it is free of the
insoluble #°Th and »'Pa isotopes. Thus the quantities of
the daughter isotopes increase through time as the parent
uranium decays, and by measuring the daughter/parent
ratio, usually #°Th/>8U, the age of the travertine can be
determined.

The isotopes are measured by counting their alpha
emissions; each isotope emits alpha radiation of a charac-
teristic frequency. In favorable circumstances, the method
leads to dates with an associated uncertainty (standard
error) of +12,000 years for a sample with an age of
150,000 years, and of about £25,000 years for a sample of
age 400,000 years. These figures can be greatly reduced
by using thermal ionization mass spectrometry (TIMS)
to measure directly the quantities of each isotope present.
Such high-precision dates might, for instance, have an
associated uncertainty of less than 1000 years for a
100,000-year-old sample.

Applications and Limiting Factors. The method is used
to date rocks rich in calcium carbonate, often those depos-
ited by the action of surface or ground waters around
lime-rich springs or by seepage into limestone caves. Sta-
lagmites form on cave floors in this way. As early humans
sometimes used caves and overhanging rocks for shelter,
artifacts and bones often became embedded in a layer of
calcium carbonate or in another type of sediment between
two layers of the calcareous deposit.



The difficulty of determining the correct order of depo-
sition in a cave is one reason why the U-series method
is prone to give ambiguous results. For this and other
reasons, several layers of deposit in a cave need to be
sampled and the geology meticulously examined. The
method has nevertheless proved very useful. At the Pont-
newydd Cave in North Wales, the lower breccia which
contained the bulk of the archaeological finds there was
shown by U-series dating to be at least 220,000 years old.
And at the early human site of Atapuerca in Spain (see box
overleaf), U-series dating has been used successfully in
conjunction with other methods such as potassium-argon.

Teeth can also be dated by this method, because water-
soluble uranium diffuses into dentine after a tooth has
become buried, although there are problems estimating
the rate of uranium uptake through time. Nevertheless,
TIMS U-series dating has been employed successfully to
date mammalian teeth found in association with hominin
skeletons in three Israeli caves, Tabun, Qafzeh, and Skhiil,
with dates in the range 105,000 to 66,000 years ago.

Increasingly U-series dates are being used in conjunc-
tion with electron spin resonance dates using the same
materials (see box overleaf). Neanderthal individuals from
Krapina in Croatia were dated by both methods using tooth
enamel, both giving ages of around 130,000 years.

Fission-Track Dating

Fission-track dating depends upon the spontaneous
fission (or division) of radioactive uranium atoms (38U),
present in a wide range of rocks and minerals, which

OTHER ABSOLUTE DATING METHODS

There are several more dating methods that can be used in
special circumstances, but none is as important in practice
to archaeologists as those already described. Some are of
relevance to the solution of specific problems. Several of
the most significant are mentioned below, so that the over-
view given in this chapter is reasonably complete. But the
discussion here is deliberately kept brief, to give a flavour
of a field which can easily become rather complicated,
yet which is not directly relevant to much mainstream
archaeology. The rather special case of DNA dating is of
particular interest.

Thermoluminescence Dating

Thermoluminescence (TL) dating can be used to date
crystalline materials (minerals) buried in the ground that
have been fired — usually pottery, but also baked clay, burnt
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causes damage to the structures of the minerals involved.
In materials where 28U is present, such as volcanic and
manufactured glasses, and minerals like zircon and apatite
found within rock formations, the damage is recorded in
pathways called fission tracks. The tracks can be counted
in the laboratory under an optical microscope. Since we
know the rate of fission of 28U, this allows the date of for-
mation of the rock or glass to be determined.

In this case, the radioactive clock is set at zero by the
formation of the mineral or glass, either in nature (as
with obsidian) or at the time of manufacture (as with
manufactured glass). The method produces useful dates
from suitable rocks that contain or are adjacent to those
containing archaeological evidence, and has been used
with success at early Paleolithic sites such as Olduvai
Gorge, Tanzania, providing independent confirmation of
potassium-argon and other results.

Examples of fission tracks, after etching.

stone, and in some circumstances burnt soil. But unfortu-
nately it is a method that is difficult to make precise, and so
it is generally used when other methods, such as radiocar-
bon dating, are not available.

Like many other methods it depends upon radioactive
decay, but in this case it is the amount of radioactivity
received by the specimen since the start date that is of inter-
est, not the radiation emitted by the specimen itself. When
atoms located within the structure of a mineral are exposed
to radiation from the decay of radioactive elements in the
nearby environment, some of that energy is “trapped.”
If the amount of radiation remains constant over time,
then this energy will accumulate at a uniform rate and the
total amount of energy will depend upon the total time of
exposure. When a sample is heated to 500 °C or more, the
trapped energy is released as thermoluminescence, and the
“radioactive clock” is set back to zero.

147




PART I: The Framework of Archaeology

DATING THE EARLIEST WEST EUROPEANS

The Sierra de Atapuerca, near Burgos
in northern Spain, is a veritable
treasure house of sites — mostly
infilled caves — that are rewriting the
early prehistory of western Europe.
Archaeological sites have been known
there since the 1860s, and the first
excavations of Pleistocene tools

and fauna occurred in the 1960s.
However, the first discovery of fossil
hominin remains came in the 1970s.
Excavations have been ever more
numerous and intensive since the
1980s, at first directed by Emiliano
Aguirre, and subsequently by Juan
Luis Arsuaga, José Maria Bermudez
de Castro, and Eudald Carbonell. Even
now, only a tiny fraction of the Sierra’s
contents have been investigated,
work will continue for decades if

not centuries, and Atapuerca ranks

as one the world’s most important
archaeological areas.

Dating Atapuerca
Chronology has always been at the
forefront of work in these sites as
increasingly early layers were exposed,
and in the face of widespread
dismissal by the archaeological
establishment — many conservative
scholars were reluctant to abandon
their belief that there was no human
occupation of Europe before 500,000
years ago.

A variety of techniques has been
applied, from microfaunal analysis
to radiocarbon, potassium-argon,
and uranium-series methods. They
have combined to present evidence
of occupation which stretches
back more than 1 million years. Of
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particular importance are levels TD4,
TDs5 and TD6 at the Gran Dolina
site, which date from ¢. 800,000 to 1
million years ago. It was in 1994 that
the first human remains and stone
tools found in TD6 provided the first
undeniable evidence for hominins in
Europe during the Lower Pleistocene
— the hominins were given a new
species name, Homo antecessor.
Electron spin resonance and
uranium-series dating of fossil teeth
confirmed the Lower Pleistocene age
of level TD6 (more than 780,000),
while the same methods placed the
lower half of TD8 at 600,000 and
TD10 and TD11 between 380,000
and 340,000 (paradoxically the layers
are numbered from bottom to top).
These figures correlated well with the
microfauna, especially the rodents.

Gran Dolina

Galeria

Trinchera del Ferrocarril
(Railway cutting)

Sima del Elefante

Cueva Mayor
(Main cave system)

Galeria del Silo— \

Present entrance to
Cueva Mayor

/ Cueva del Silo

— Sima de los Huesos

0 100 yards (Pit of the bones)

0 100 meters

Map of the site of Sierra de Atapuerca (left) showing the locations
where the most important hominin fossil finds have been made.
(Below) The skull of Homo antecessor, found at Gran Dolina,
provided the first secure evidence that humans lived in Europe
during the Lower Pleistocene period, nearly a million years ago,

and so earlier than the close relative Homo heidelbergensis.
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In the Galeria site, the lowest
layers (Gla) have been dated to more
than 780,000 years ago by means of
paleomagnetism (which indicated
a period of reversed polarity known
as the Matuyama epoch), while
above is Glla, dated by electron
spin resonance and uranium-series
to 350,000—300,000, and GIV at
200,000.

The Sima del Elefante has a deep
stratigraphy; faunal, microfaunal,
and paleomagnetic analyses here
have shown that the lowest section
(Phases | and Il) — which has yielded
stone flakes made by humans — dates
to the Lower Pleistocene, more than
1 million years ago, while Phase IV
belongs to the end of the Middle
Pleistocene. This enormous timespan
is probably due to the temporary
closure of the cave in Phase Ill,
which caused a major hiatus in the
accumulation of sediments.

In 1998 it was announced that
a human jaw together with stone
tools had been recovered from layer
TE9, which a number of methods —
analysis of rodents and insectivores,

Excavation at Gran Dolina (above). Now a
World Heritage Site, the Sierra de Atapuerca
is one of the most intensively investigated
archaeological areas anywhere in the world.
(Right) Bones from the Sima de los Huesos:
some of the 5500 human fossils found there,
dating to more than 350,000 years ago. At
least 30 individuals are represented, mainly
adolescents and young adults, and every part
of the human skeleton has been recovered.

paleomagnetism, and “burial dating”
(analysis of two cosmogenic nuclides,
9Be and 2°Al, in the sediments and
rocks) — has combined to place at
1.1-1.2 million years ago, making it
the oldest and most securely dated
record of human occupation in
Europe.

In the Sima de los Huesos (see
box, pp. 388-89) a combination
of microfaunal analysis, electron
spin resonance and uranium-series
methods has established that a
speleothem that covers the deposit
containing human bones dates to at
least 350,000 years ago, while high-
resolution uranium-series dates have
shown that the bodies were placed
here about 600,000 years ago.
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Thermoluminescence dating. (Top) The TL clock in pottery is set to
zero when a vessel is fired. TL accumulates until the pot is heated
again in the present day to determine its age. (Center] Glow-
curves observed in the laboratory. Curve (a] displays the light
emitted when the sample is first heated. Curve (b] is the non-TL
light recorded in a second heating [the red-hot glow observable
when any sample is heated). The extra light emitted in the first
heating is the TL measured for dating. [Above] Good and bad
locations for TL samples. Results will be inaccurate if the subsoil
or rock near the sample at the bottom have a measurably different
level of radioactivity from that of the filling of the pit or ditch.

Terracotta head from Jemaa, Nigeria, belonging to the Nok
culture. A TL reading for the age of the sculpture has provided
the first reliable date for this and other terracottas from the Nok
region. Height 23 cm (9 in.).

This means that archaeological artifacts, such as pottery,
will have had their clocks reset when they were originally
fired, and that by reheating samples from these objects, we
can measure the thermoluminescence released and hence
date the material. The main complication of the method is
that the level of background radiation that a sample might
have been exposed to is not uniform — it must be measured
for every sample by burying a small capsule containing
a radiation-sensitive material, or by using a radiation
counter, at the exact spot the sample was found. In general,
the difficulties of making these measurements mean that
TL dates rarely have a precision of better than +10 percent
of the age of the sample.

A good example of the archaeological application of TL
is the dating of the terracotta head known as the Jemaa
head, from the alluvium of a tin mine near the Jos Plateau
of Nigeria. The head and similar examples belong to the
Nok culture, but such sculptures could not be dated reliably
at the site of Nok itself because of the lack of any plausible
radiocarbon dates. A TL reading on the head gave an age



of 1520 +260 BC, allowing this and similar heads from the
Nok region to be given a firm chronological position for the
first time.

Optical Dating

This method is similar in principle to TL, but it is used to
date minerals that have been exposed to light, rather than
heat. Most minerals contain some trapped energy that
will be released by several minutes’ exposure to sunlight.
Such exposure is in effect the start point. Once buried
they begin to accumulate electrons once more as a result
of radiation experienced in the soil. In the laboratory,
optically stimulated luminescence (OSL) is produced by
directing light of a visible wavelength onto the sample,
and the resultant luminescence is measured. And once
again the background radiation at the place of burial has
to be measured, so optical dating suffers from many of
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the same complications as TL. Nevertheless OSL has been
used successfully in conjunction with TL and radiocarbon
to date the very early site of Nauwalabila in Australia (see
illustration below).

Electron Spin Resonance Dating

Electron spin resonance (ESR) is a technique similar to
but less sensitive than TL, but it can be used for materials
that decompose when heated and thus where TL is not
applicable. Its most successful application so far has been
for the dating of tooth enamel. Newly formed tooth enamel
contains no trapped energy, but it begins to accumulate
once the tooth is buried and exposed to natural background
radiation. The precision of the method when used to date
tooth enamel is in the order of 10-20 percent, but it is
still very useful for the study of early humans (see box, p.
148-49) and the cross-checking of other dating methods.

A section from the Nauwalabila | excavation, north Australia, with luminescence dates (TL and Optical Dating) on the left and calibrated
radiocarbon dates on the right. Artifact-bearing sands could be optically dated and produced results of between 53,000 and 60,000 8P,
having important implications for the date of the first human occupation of the Australian landmass.
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GENETIC DATING

Genetic dating, unlike most of the methods discussed
here, is not applicable to artifacts or even to samples of
ancient DNA. Like linguistic dating (see p. 126) it applies
to what may be termed population events. In linguistic
dating these pertain to language-speaking groups, for
instance the date of dispersal of different groups within
a language family. But here the demographic events are
monitored by the emergence of new mitochondrial DNA
or Y-chromosome haplotypes (see pp. 220 and 459) or
by significant changes in their frequency. For instance
the early “Out of Africa” dispersals of Homo sapiens have
been dated by the use of molecular genetic data. Dating
population splits, revealed by the reconstruction of family
trees from genetic data (i.e. “population phylogenies”),
requires the assumption that populations are akin to
species and that no gene flow has occurred between them
after they have split. There are various methods avail-
able, of considerable sophistication. They all depend on
the generalization that the number of genetic mutations
observable between two mitochondrial DNA (mtDNA) or
Y-chromosome lineages (mutations that have occurred
since they split) gives a measure of the time that has
elapsed since that split. That time can be calculated using
the mutation rate, which is used as a kind of “clock,”
analogous to the radioactive clock taken as the basis for
radiocarbon dating (see p. 136). These methods rely upon
rather complex calculations that are naturally undertaken

CALIBRATED RELATIVE METHODS

Radioactive decay is the only completely regular time-
dependent process known, uninfluenced by temperature
or other environmental conditions. There are, however,
other natural processes that, while not completely regular,
are sufficiently steady over the course of time to be of use to
the archaeologist. We have already seen how natural annual
cycles produce varves and tree-rings, which of course are
immensely useful because they give dates calibrated in
years. Other processes that form the basis of the first two
techniques described below are not naturally calibrated in
years, but in principle they can be made to yield absolute
dates if the rate of change inherent in the process can be
independently calibrated by one of the absolute methods
already discussed. In practice, as we shall see, the calibra-
tion for each technique often has to be done afresh for each
site or area because of environmental factors that influence
the rate of change. This makes these techniques difficult
to use as reliable absolute dating methods. They can,

by molecular geneticists, and there are still unresolved
problems: for instance the results obtained from calcula-
tions based upon mitochondrial DNA analyses currently
differ systematically from those obtained from Y-chro-
mosome analyses.

Despite these problems the results are important and
widely employed. They have, for instance, been used
to date the early “Out of Africa” expansions of our own
species to about 60,000 years ago. The results in general
harmonize with those obtained for the direct dating (for
instance by means of radiocarbon) of the appearance of
the first humans in Australia. Indeed there is sufficient
confidence in these molecular genetic dates to require a
reinterpretation of the much earlier dates of 90,000 years
ago (obtained by uranium-series dating (p. 146) and by
thermoluminescence dating (p. 147)) for the supposedly
anatomically modern human remains found at Qafzeh
in Israel. The disparity has led to the conclusion that the
humans found at Qafzeh represent an earlier dispersal of a
rather earlier form of hominin, not yet fully modern in the
anatomical or biological sense.

Genetic dating has its own unresolved problems: for
instance it has not yet finally determined the date to be
accepted for the first human settlement of the Americas
(see box, p. 460). Butitis now well established as one of the
principal dating methods available in human population
studies.

however, still prove enormously helpful simply as a means
of ordering samples in a relative sequence, in which older is
distinguished from younger.

Obsidian Hydration

This technique is based on the principle that when obsidian
(the volcanic glass often used rather like flint to make tools)
is fractured, it starts absorbing water from its surround-
ings, forming a hydration layer that increases in thickness
through time and can be measured. If the layer increases
in thickness in a linear way, then assuming we know the
rate of growth and the present thickness, we ought to be
able to calculate the length of time elapsed since growth
began. The zero moment, when the hydration zone started
forming, is the moment when the flake tool was freshly
made by removing it from the original obsidian block,
or by trimming it. Unfortunately, there is no universally



Obsidian hydration
dating: a hydration
layer visible in an
obsidian artifact.
The layer increases
in thickness as time
passes, but there is
no universally valid
rate of growth.

valid rate of growth or hydration rate. For one thing, the
rate is dependent on temperature, and exposure to direct
sunlight over long periods increases hydration. Moreover,
obsidians from different quarries have different chemical
compositions, and this can affect the picture. It is neces-
sary, therefore, to establish separately the hydration rate
for the different kinds of obsidian found in a given area,
and to keep in mind the temperature factor, which can be
allowed for.

To use the method for absolute dating, it has to be
calibrated against an established chronological sequence
(taking into account the chemical and temperature factors)
for the region in question. Samples for dating need to come
from one or more well-defined contexts that can be dated
securely by other means. In addition to providing direct
chronological information, the method can be useful in
assessing the relative ages of different strata within a site or
region where obsidian is abundant.

Though principally relevant to sites and artifacts of the
last 10,000 years (the postglacial period), obsidian hydra-
tion has given acceptable dates of around 120,000 years for
Middle Paleolithic material from East Africa.

Amino-Acid Racemization

This method, first applied in the early 1970s, is used to date
bone, whether human or animal. Its special significance is
that it can be applied to material up to about 100,000 years
old, beyond the time range of radiocarbon dating. The tech-
nique is based on the fact that amino acids, which make up
proteins present in all living things, can exist in two mirror-
image forms, termed enantiomers. These differ in their
chemical structure, which shows in their effect on polarized
light. Those that rotate polarized light to the left are laevo-
enantiomers or L-amino acids; those that rotate the light to
the right are dextro-enantiomers or D-amino acids.

The amino acids present in the proteins of living
organisms contain only L-enantiomers. After death, these
change at a steady rate (they racemize) to D-enantiomers.
The rate of racemization is temperature-dependent, and
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therefore likely to vary from site to site. But by radiocar-
bon-dating suitable bone samples at a particular site, and
measuring the relative proportions (ratio) of the L and D
forms in them, one should be able to work out what the
local racemization rate is. This calibration is then used to
date bone samples from eatlier levels at the site beyond the
time range of radiocarbon. As a means of absolute dating
the method is of course entirely dependent on the accuracy
of its calibration (as are other relative methods).

Archaeomagnetic Dating and
Geomagnetic Reversals

Archaeomagnetic (or paleomagnetic) dating has so far
been of limited use in archaeology. It is based on the con-
stant change, both in direction and intensity, of the earth’s
magnetic field. The direction of that magnetic field at a
particular time is recorded in any baked clay structure
(oven, kiln, hearth etc.) that has been heated to a tem-
perature of 650 to 700 °C. At that temperature the iron
particles in the clay permanently take up the earth’s mag-
netic direction and intensity at the time of firing. This
principle is called thermoremanent magnetism (TRM).
Charts can be built up of the variation through time that
can be used to date baked clay structures of unknown age,
whose TRM is measured and then matched to a particular
point on the master sequence.

Another aspect of archaeomagnetism, relevant for the
dating of the Lower Paleolithic, is the phenomenon of com-
plete reversals in the earth’'s magnetic field (magnetic north
becomes magnetic south, and vice versa). The most recent

180°E

0°E

The changing direction of magnetic north in Britain from 4p 600 to
1950. In favorable circumstances baked clay found in situ can be
dated by measuring the direction of its residual magnetic field.
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major reversal occurred about 780,000 years ago, and a
sequence of such reversals stretching back several millions
of years has been built up with the aid of potassium-argon
and other dating techniques. The finding of part of this
sequence of reversals in the rock strata of African early
hominin sites has proved a helpful check on the other
dating methods that have been used at those sites, as well
as the early site of Atapuerca in Spain (see box, pp. 148—49).

CHRONOLOGICAL CORRELATIONS I

One of the most promising avenues for future work in
chronology is the correlation of different dating methods.
The use of one absolute method in support of another can
often bring very powerful results. An excellent example is
the way that tree-ring dating has been used to support and
indeed calibrate radiocarbon, as a result of which the latter
has gained greatly in accuracy and reliability. The same
observation is true of the relationship between relative and
absolute dating. Although actual dates in years are provided
by absolute methods, much of the reliability and internal
consistency of those dates (and therefore the possibility
of recognizing and weeding out inaccurate absolute age
determinations) comes from the framework provided by
the relative dating method.

Links between chronological sequences that are geo-
graphically remote from each other — “teleconnections”
— can present considerable difficulties. The most common
are those that depend on the comparison of sequences — for
instance of tree-ring widths. This is certainly valid for adja-
cent trees or for trees within a small area; over a wide region
such “teleconnections” must be treated with caution. In the
same way, the correlation of varve sequences in Scandinavia
and in North America has proved contentious. With such
methods there is always the risk of arriving at a “correla-
tion” between sequences that, while initially plausible, is
incorrect.

Global Events

One of the most powerful ways of establishing a correlation
between sequences is by seeing within them the occurrence
of the same significant event, one with wide repercussions
geographically, perhaps even on a global scale. Such events
are naturally very rare, and are generally catastrophic in
their nature. The impact on earth of large meteorites, for
instance, would fall in this category.

Much more common are large-scale volcanic eruptions.
Close to the volcano these events have striking and obvious
effects, with mud and lava flows and thick falls of ash, often
with devastating consequences for human occupation. At

DATING THE
THERA ERUPTION

More than 3500 years ago the
volcanic island of Thera (also known
as Santorini) in the Aegean Sea
erupted, burying the prehistoric
settlement of Akrotiri on its southern
shore. Akrotiri — excavated from the
1960s by the Greek archaeologist
Spyridon Marinatos (1901-1974) and
more recently by Christos Doumas

— has proved to be a prehistoric
Pompeii, with well-preserved streets
and houses, some with remarkable
wall paintings, all buried beneath
many meters of volcanic ash. The
eruption itself offers interesting

problems and opportunities in dating.

As long ago as 1939, Marinatos
suggested that the Thera eruption
was responsible for the destruction
of the Minoan palaces of Crete (110
km or 69 miles to the south), many
of which were abandoned during the
Late Bronze Age. This idea sparked
off a debate that still continues.

The most recent pottery style in
the relevant Minoan palaces was
Late Minoan IB. This was assigned
an absolute date in years by cross-

dating between the Minoan sequence

and the well-established Egyptian
historical chronology. On this
basis, the end of Late Minoan IB
(and hence the destruction of the
Minoan palaces) was dated around
1450 BC.

This date, however, made any link
with the destruction of Akrotiri on
Thera problematic, because Akrotiri
has no Late Minoan IB pottery
but abundant material of the Late
Minoan IA style. Most scholars
thus concluded that the Thera
eruption had nothing to do with the
destruction of the Minoan palaces,
which must have been a later event.
They were therefore happy to date
the Thera eruption within the Late
Minoan IA period, perhaps (again
using the Egyptian-based chronology
for Minoan Crete) around 1500 Bc.

Fresco from
Akrotiri called the

“Fisherman.”




The Thera volcano is still sporadically active (most recently in 1950), the focus of the eruptions
being on this small island in the center of the semi-submerged volcano.

Other scholars, however, believed
that the effects of the Thera eruption
would have been widely felt. Here, they
were certainly aided by the application
of tephra studies. Deep-sea coring on
the bed of the Mediterranean gave
evidence for the Thera ash fall (and
the ash was shown by laboratory
analysis to be from the appropriate
eruption of this particular volcano).
Subsequently, traces of ash from the
Thera eruption were identified (using
refractive index studies) in samples
from sites on Minoan Crete, and also
from the site of Phylakopi on the
Aegean island of Melos.

The Thera eruption may be
regarded as a global event, which
could be expected to have global
effects (since the dust thrown into
the atmosphere reduces solar
radiation reaching the earth). These
can show up as anomalously narrow
rings for a year or two in tree-ring
sequences. Such effects have been
sought in the tree-ring record for the
California bristlecone pine around
the middle of the 2nd millennium
BC. Indeed one such, firmly dated
1628-1626 BC, was proposed. A tree-
ring sequence from Anatolia with
a markedly anomalous ring was
used to support this early date,
but the arguments for associating
this ring with the Thera eruption are
not convincing.

Similar arguments have been put
forward for ice cores, which reveal a
short peak of high acidity for recently
observed major eruptions, when
these are on a scale large enough
to have global effects. An acidity
maximum recorded from the Dye 3
site in Greenland suggested a date
of 1645 BC. But a tiny fragment of
tephra found in the Dye 3 ice core
corresponding to the 1645 BC acidity
peak has proven on analysis not to
derive from the Thera eruption. So
these long-range methods for dating
the global event — dendrochronology
and ice core dating — have proved
disappointingly ineffective so far.

The problem is one that
radiocarbon dating should
theoretically help resolve. A study
applying statistical techniques to the
relevant radiocarbon data from Thera
and the Aegean (using the INTCAL98

calibration data set) concludes that
the eruption occurred between 1663
and 1599 BC. Then in 2006 the find of
an olive tree buried alive on Thera by
the tephra fall allowed radiocarbon
wiggle matching to a carbon-14
sequence of tree-ring segments to
place the eruption date to between
1627 and 1600 BC, with 95.4 percent
probability. This specific study

thus agrees well with the broader
radiocarbon survey. Further support
comes from a radiocarbon sample
buried beneath ash from the Thera
eruption at Miletos on the west coast
of Turkey (see box, pp. 142—43).

The trouble is, however, that
these dates disagree completely
with the cross-datings for Thera,
based on the Egyptian historical
chronology, of 1500 B, as applied
to the find of well-stratified pumice
found at the Egyptian site of Tell
Daba’a, which has been found on
analysis to derive from the Thera
eruption. A major new program of
radiocarbon determinations using
well-stratified finds associated with
specific pharaohs has recently yielded
dates earlier than previous historical
estimates. It calls into question the
interpretation of the Tell Daba’a
sequence and makes more likely the
early date of around 1610 Bc for the
eruption. That could have a knock-on
effect for Aegean chronology in the
mid-second millennium B¢, and is
distinctly controversial.

The debate continues. This remains
one of the most intriguing and
puzzling controversies in the whole
of archaeological science.
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intermediate distances, up to a few hundred kilometers,
they can still have a marked effect, with tsunamis (“tidal
waves,” although they are seismic in origin and not in fact
tidal) and falls of tephra (volcanic ash). Scientists have
sought to correlate earthquake damage at intermediate
distances with volcanic eruptions, but the two events are
often not connected.

Major volcanic eruptions also project significant quan-
tities of tephra into the earth’s upper atmosphere, with
global effects. Such ash or dust can spread out over vast
distances and increase the acidity of the snow falling in
polar areas, thus leaving a trace in ice cores. The effect on
tree-rings has also been noted: by reducing the amount of
solar radiation reaching the earth (and thus also reducing
the temperature) the volcanic dust reduces the growth rate
of trees for a short but significant time.

The developing field of tephrachronology is proving
useful. Its aim is to distinguish unequivocally, and hence
date, the tephra resulting from different volcanic eruptions
that may be present in terrestrial deposits, or in deep-sea
cores. The products of each eruption are often significantly
different, so that measurements of refractive index may
be sufficient to distinguish one ash from another. In other
cases, analysis of trace elements will separate the two.

When all the sites and objects in an area are buried
under a layer of volcanic ash at the same instant —a “freeze-
frame” effect — one has a very precise dating method that
can be used to correlate the age of all those archaeological
materials found beneath it. Examples include the great
eruption of Mount Vesuvius in AD 79 that covered Pompeii,
Herculaneum, and other Roman settlements (see box, pp.
24-25); and the eruption of the Ilopango volcano in El Sal-
vador in about AD 175 that buried Early Classic settlements
there under 0.5-1 m (2040 in.) of volcanic ash. The Ilo-
pango eruption must have disrupted agriculture for several
years and interrupted pyramid construction at the site of
Chalchuapa, where the break in work can clearly be seen.

Another good example of tephrachronology comes
from New Guinea, where various sites have been related
chronologically by the presence of up to a dozen identifi-
able ash falls within them. Australian archaeologists
Edward Harris and Philip Hughes were able to relate the
horticultural system at Mugumamp Ridge in the Western
Highland Province of Papua New Guinea with another at
Kuk Swamp, some kilometers to the south, by the charac-
teristics of the volcanic ash overlying both horticultural
systems. The ash is thought to derive from the volcanic
Mount Hagen some 40 km (25 miles) to the west. A com-
bination of tephrachronology and radiocarbon suggests
that horticulture in this area may have begun as early as
8000 BC (see box, pp. 258-59).

The biggest such volcanic eruption establishing a global
event, and one of the earliest so far fully documented, is

that of Toba in Indonesia, some 74,000 years ago and rec-
ognized as the earth’s largest volcanic event in the past 2
million years. The Youngest Toba Tuff (YTT) eruption blan-
keted an area from the South China Sea to the Arabian Sea.
It therefore constitutes a valuable chronological marker,
once volcanic ash from the stratum in question has been
subjected to electron probe microanalysis (see p. 359) to
establish from its geochemical signature that it originated
from the YTT eruption. Work at Jwalapuram in southern
India has yielded Middle Paleolithic lithic assemblages
that have been dated in this way. Their similarity to Middle
Stone Age assemblages has suggested that they might be
the work of modern humans. If this were so, this would be
the earliest date yet available for the presence of modern
humans outside Africa.

The most intensively studied question in the field of
tephrachronology, however, is the date of the major eruption
of the volcanic island of Thera (Santorini) in the Aegean
sometime around the late r7th century or the 16th century
BC (see box, pp. 154-55). The eruption buried the Late
Bronze Age town of Akrotiri on the island and there were
also marked effects on islands nearby, though finding agree-
ment on the date of the eruption is proving very difficult.

An important general moral arises from the long dispute
over the date of the Thera eruption. It is indeed all too
common, when dating evidence is being discussed, to
assume long-distance connections without being able to
document them. For instance, several writers have tried
to link the volcanic eruption of Thera with the Plagues of
Egypt reported in the Book of Exodus in the Bible. This is
intriguing, and worth investigating. But when it is actually
used to date the eruption, as it has been by some, this is no
more than a supposed equivalence, a supposition masquer-
ading as a dating.

At the same time, however, there is an important future
for the use of several methods in combination to date the
Thera eruption. For instance, it is perfectly appropriate
to date the eruption approximately using radiocarbon on
samples from Thera and then to seek a more precise date,
indeed a date in calendar years, from indications found in
ice cores or tree-rings. The assumptions underlying the cor-
relation — that these different kinds of evidence are telling us
about the same event — should not, of course, be forgotten.

It would be much more satisfactory if traces of tephra
could be found in the ice cores, and if these could then be
shown by analysis to derive from the eruption in question.
Were this to be done, it would be the Greenland or Ant-
arctic ice cores that would, in effect, become responsible
for resolving this problem and achieving the very precise
dating of one important event in the Aegean Late Bronze
Age, and hence for a calibration of Aegean Late Bronze Age
dating in general. [t might even lead to modifications in the
Egyptian historical chronology.



WORLD CHRONOLOGY

As a result of the application of the various dating tech-
niques discussed above, it is possible to summarize the
world archaeological chronology.

The human story as understood at present begins in East
Africa, with the emergence there of the earliesthominins of
the genus Australopithecus, such as A. afarensis, around 4.5
million years ago, and the earlier Ardipithecus. By around
2.3 million years ago, there is clear fossil evidence for the
first known representatives of our own genus, Homo, from
such sites as Koobi Fora (Kenya) and Olduvai Gorge (Tan-
zania). The earliest stone tools (from Hadar, Ethiopia) date
from about 2.6 million years ago, but it is not known which
hominin made them because Homo fossils of this age have
not yet been found. It is possible that australopithecines
also had a tool culture before or during Homo’s time. The
early toolkits, comprising flake and pebble tools, are called
the Oldowan industry, after Olduvai Gorge where they are
particularly well represented.

By around 1.9 million years ago, the next stage in human
evolution, Homo erectus, had emerged in East Africa.
These hominins had larger brains than Homo habilis, their
probable ancestor, and were makers of the characteristic
teardrop-shaped stone tools flaked on both sides called
Acheulian hand-axes. These artifacts are the dominant
tool form of the Lower Paleolithic. By the time Homo
erectus became extinct (around 100,000 years ago, or pos-
sibly even as recently as 50,000 years ago), the species had
colonized the rest of Africa, southern, eastern, and western
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Asia, and central and western Europe. Recent discoveries
on the island of Flores suggest that their presumed remote
descendants (now designated Homo floresiensis) seem to
have survived in Indonesia to the remarkably recent date of
177,000 years ago.

The Middle Paleolithic period — from about 200,000
to 40,000 years ago — saw the emergence of modern
Homo sapiens. Neanderthals, who used to be classified as
a subspecies of Homo sapiens (H. sapiens neanderthalensis)
lived in Europe and western and central Asia from about
400,000 10 30,000 years ago. But as a result of analysis
of ancient Neanderthal DNA they are now seen as more
distant cousins, and again regarded as a different species,
Homo neanderthalensis, although they may have made some
contribution to Homo sapiens DNA through contact (see p.
459). As a result of DNA work (see pp. 456-59) it seems
clear that Homo sapiens evolved in Africa, and that there was
a major “Out of Africa” expansion between 6o,000 and
50,000 years ago of humans ancestral to all present-day
humans. Australia was colonized by humans some 50,000
years ago (the dates are still debated), and Europe and
Asia by at least 40,000 years ago. There may have been an
earlier dispersal of archaic modern humans who reached
the eastern Mediterranean some 100,000 to 90,000 years
ago, but they probably have no surviving descendants.

It is uncertain when humans first crossed from north-
eastern Asia into North America across the Bering Strait,
and south to Central and South America. The earliest
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Paleoanthropologists hold strongly differing views on how the fossil remains for human evolution should be interpreted. This diagram
presents the evidence as four adaptive radiations: the australopithecines, paranthropines, early Homo, and later Homo (including

modern humans).
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[Above] Neanderthal woman. Recent work on Neanderthal DNA
has shown that these hominins and the ancestors of our own
species Homo sapiens descended from a common ancestor who
lived as recently as 700,000 years ago. We are close cousins.



secure dates for early Americans are around 14,000 years
ago, but there is controversial evidence that the continent
was populated before then. The Brazilian rockshelter at
Pedra Furada (see box, p. 310) has produced disputed evi-
dence for human occupation over 30,000 years ago.

By 10,000 BC, most of the land areas of the world, except
the deserts and Antarctica, were populated. The most con-
spicuous exception is the Pacific, where Western Polynesia
does not seem to have been colonized until the 1st millen-
nium BC, and Eastern Polynesia progressively from c. AD
300. By around AD 1000 the colonization of Oceania was
complete.

Nearly all the societies so far mentioned may be regarded
as hunter-gatherer societies, made up of relatively small
groups of people (see Chapter 5).

When surveying world history or prehistory at a global
level, one of the most significant occurrences is the devel-
opment of food production, based on domesticated plant
species and also (although in some areas to a lesser extent)
of domesticated animal species as well. One of the most
striking facts of world prehistory is that the transition from
hunting and gathering to food production seems to have
occurred independently in several areas, in each case after
the end of the Ice Age, i.e. after c. 10,000 years ago.

In the Near East, we can recognize the origins of this
transition even before this time, for the process may have
been gradual, the consequence (as well as the cause) of
restructuring of the social organization of human societies.
At any rate, well-established farming, dependent on wheat
and barley as well as sheep and goats (and later cattle), was
under way there by about 8ooo Bc. Farming had spread to
Europe by 6500 Bc, and is documented in South Asia at
Mehrgarh in Baluchistan, Pakistan, at about the same time.

A separate development, based at first on the cultiva-
tion of millet, seems to have taken place in China in the
valley of the Huang Ho by 5000 Bc. Rice cultivation began
at about the same time in the Yangzi Valley in China and
spread to Southeast Asia. The position in Africa south
of the Sahara is more complicated due to the diversity
of environments, but millet and sorghum wheat were
cultivated by the 3rd millennium Bc. The Western Pacific
(Melanesian) complex of root and tree crops had certainly
developed by that time: indeed, there are indications of
field drainage for root crops very much earlier.

(Opposite, above right] This 2-million-year-old skull was
discovered in South Africa in 2008. It has been tentatively
assigned to a new species, Australopithecus sediba, possibly
representing a transitional phase between the australopithecines
and hominins. (Opposite, above center] The skull of Homo
floresiensis, discovered in a cave on the island of Flores in
Indonesia in 2004. This species probably descended from Homo
erectus - adults (as reconstructed opposite, right] were just

1m (40in.] tall.
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In the Americas, a different crop spectrum was avail-
able. Cultivation of beans, squash, peppers, and some
grasses may have begun by 7000 or even 8ooo Bc in Peru,
and was certainly under way there and in Mesoamerica by
the 7th millennium Bc. Other South American species,
including manioc and potato, were soon added, but the
plant with the greatest impact on American agriculture
was maize, believed to have been brought into cultivation
in Mexico by 5600 years ago, though possibly earlier in
northwest Argentina.

These agricultural innovations were rapidly adopted in
some areas (e.g. in Europe), but in others, such as North
America, their impact was less immediate. Certainly, by the
time of Christ, hunter-gatherer economies were very much
in the minority.

[t is not easy to generalize about the very varied societies
of the first farmers in different parts of the world. But in
general they may, in the early days at least, be described as
segmentary societies: small, independent sedentary commu-
nities without any strongly centralized organization (see
Chapter 5). They seem in the main to have been relatively
egalitarian communities. In some cases they were related
to their neighbors by tribal ties, whereas in others there was
no larger tribal unit.

In each area, following the development of farming, there
was much diversity. In many cases, the farming economy
underwent a process of intensification, where more produc-
tive farming methods were accompanied by an increase
in population. In such cases, there was usually increased
contact between different areas, associated with develop-
ing exchange. Often, too, the social units became less
egalitarian, displaying differences in personal status and
importance sometimes summarized by anthropologists by
the term ranked societies. Occasionally, it is appropriate to
use the term chiefdom (Chapter s).

These terms are usually restricted, however, to non-
urban societies. The urban revolution, the next major
transformation that we recognize widely, was not simply
a change in settlement type: it reflected profound social
changes. Foremost among these was the development of
state societies displaying more clearly differentiated insti-
tutions of government than do chiefdoms. Many state
societies had writing. We see the first state societies in the
Near East by about 3500 Bc, in Egypt only a little later, and
in the Indus Valley by 2500 Bc. In the Near East, the period
of the early Mesopotamian city-states was marked by the
rise of famous sites such as Ur, Uruk, and later Babylon,
and was followed in the 1st millennium Bc by an age of
great empires, notably those of Assyria and Achaemenid
Persia. In Egypt, it is possible to trace the continuous devel-
opment of cultural and political traditions over more than
2000 years, through the pyramid age of the Old Kingdom
and the imperial power of New Kingdom Egypt.
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On the western edge of the Near East, further civiliza-
tions developed: Minoans and Mycenaeans in Greece and
the Aegean during the 2nd millennium Bc, Etruscans and
Romans in the 1st millennium Bc. At the opposite end of
Asia, state societies with urban centers appear in China
before 1500 BC, marking the beginnings of the Shang
civilization. At about the same time, Mesoamerica saw the
rise of the Olmec, the first in a long sequence of Central
American civilizations including Maya, Zapotec, Toltec,
and Aztec. On the Pacific coast of South America, the
Chavin (from 9oo Bc), Moche, and Chim1 civilizations laid
the foundations for the rise of the vast and powerful Inca
empire that flourished in the 15th century Ap.

The further pattern is the more familiar one of literate
history, with the rise of the Classical world of Greece and
Rome as well as of China, and then of the world of Islam,
the Renaissance of Europe and the development of the
colonial powers. From the 18th century to the present there
followed the independence of the former colonies, first in
the Americas, then in Asia and in Africa. We are talking
now not simply of state societies but of nation states and,
especially in colonial times, of empires.

Monuments and sites constructed by state societies around the
world: [right] the Inca site of Machu Picchu, 15th century Ap;
(below right] a giant Olmec head, possibly a portrait of a ruler,
Mexico, c. 1200-600 Bc; (below] the temple of Ramesses Il [c.
1279-1213 Bc] at Abu Simbel, Egypt, with statues of the pharaoh;
(opposite below] elaborate reliefs at Persepolis, Iran, c. 515 Bc;
(opposite above] the ziggurat of Ur, in modern Irag, c. 2000 Bc.
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The first and often most important step in archae-
ological research involves placing things into sequence,
or dating them relative to each other. Through relative
dating methods archaeologists can determine the order
in which a series of events occurred, but not when they
occurred. Stratigraphy is a key factor in relative dating
because a sequence of sealed deposits results in the
formation of a relative chronology. Relative dating can
also be done through typology. Typological sequencing
assumes that artifacts of a given time and place have a
recognizable style and that change in this style is
gradual and evolutionary over time.

To know how old sequences, sites, and artifacts are in
calendar years, absolute dating methods must be used.
Absolute dating relies on regular, time-dependent proc-
esses. The most obvious of these, the rotation of the
earth around the sun, has been and is the basis for
most calendar systems. In literate cultures, historical
chronologies can often be used to date sites and objects.

Before the advent of radioactive dating methods, varves
(annual deposits of sediments) and dendrochronology
(tree-ring analysis) provided the most accurate means
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In Part | certain basic problems were tackled. The methods were
set out by which the space—time framework of the past can be
established. We need to know where things happened, and when
they happened. That has always been one of the basic objectives of
archaeology, and it remains so.

For traditional archaeology, it was indeed the main task. It seemed
sufficient to classify the various finds into different assemblages,
which themselves could be grouped to form archaeological cultures,
as we saw in Chapter 3. It seemed plausible to Gordon Childe, and
to most of those who followed him, that these cultures were the
material remains of distinct groups of people, of what we would
today call ethnic groups — not in the racial sense, but groups of
people with their own distinctive lifestyle and identity. As Childe put
it, writing in 1929:

We find certain types of remains — pots, implements,
ornaments, burial sites, house forms — constantly recurring
together. Such a complex of regularly associated traits we shall
term a “cultural group” or just a “culture.” We assume that
such a complex is the material expression of what today would
be called a “people.”

Since the 1960s, however, it has been realized that this conventional
way of treating the past is a limiting one. The concept of the
archaeological culture is merely a classificatory device that does not
necessarily relate to any reality in the archaeological record. And
certainly to equate such notional “cultures” with “peoples” is now

seen to be extremely hazardous. These issues will be looked at again
in Chapter 12.

What archaeologists eventually recognized is that progress comes
from asking a different set of questions. These form the basis of the
organization of Part |I. They have to do with the nature of a society
or culture, and how such societies change over time.




BELIEF &
THOUGHT

CONTACT &
‘ EXCHANGE

Model of the interrelated parts of a
social system, which forms the basis
for the organization of Part II.

At its simplest, a society may be viewed as having several
interconnecting parts, as indicated in the accompanying diagram.
The British archaeologist Christopher Hawkes, writing in 1954,
argued that it is easiest in archaeology to find out about technology
and diet, and most difficult to discover social organization or what
people believed and thought. Some archaeologists therefore
considered that they should start by analyzing aspects of society
like technology and diet. This is not an argument we accept. As
will be shown in Chapter g, it is essential first to have some idea
about the social organization of the society being studied in order
to be able to go on to ask the right questions about other aspects
of that society. For example, people organized as mobile hunter-
gatherer groups, subsisting by hunting and gathering food, and
constantly on the move, are never in one place long enough to
build towns or cities — nor is their population sufficient or their
social and economic organization complex enough to support such
communities. It would be pointless therefore to expect to find towns
or cities among such societies. But equally one must study what
mobile hunter-gatherer societies do build in the way of structures,
and learn what traces these may leave in the archaeological record.
Modern observers commonly underestimate the capabilities of
simpler societies, believing, for instance — as most archaeologists
once did — that the famous monument of Stonehenge in southern
England could only have been built by more advanced visitors from
the civilization of Mycenae in Greece. (It is explained in Chapter 5
what type of society is now thought to have been responsible for
erecting Stonehenge.)

We thus start, in Chapter 5, with the question, “How were
societies organized?,” and go on in subsequent chapters to consider
environment and diet before turning to tools and technology, contact
and exchange between societies, the way people thought, and the way
people evolved and colonized the world — biological anthropology
and population. In Chapter 12 we ask, “Why were things as they
were?” and “Why did they change?,” and in some ways these are
the most interesting questions of all. In their History of American
Archaeology, Gordon Willey and Jeremy Sabloff have argued that, in
the 1960s, archaeology moved on from a period preoccupied with
classification, description, and the function of things, and entered
an Explanatory Period. Certainly explanation has come to be seen by
many as a central goal of archaeological research.




Some of the most interesting questions we can ask about
early societies are social. They are about people and about
relations between people, about the exercise of power and
about the nature and scale of organization.

As is generally the case in archaeology, the data do not
speak for themselves: we have to ask the right questions,
and devise the means of answering them. There is a
contrast here with cultural or social anthropology, where
the observer can visit the living society and rapidly form
conclusions about its social and power structures before
moving on to other matters, such as the details of the
kinship system or the minutiae of ritual behavior. The
social archaeologist has to work systematically to gain
even basic details of these kinds, but the prize is a rich
one: an understanding of the social organization not just
of societies in the present or very recent past (like cultural
anthropology) but of societies at many different points
in time, with all the scope that that offers for studying
change. Only the archaeologist can obtain that perspec-
tive, and hence seek some understanding of the processes
of long-term change.

Different kinds of society need different kinds of ques-
tions and the techniques of investigation will need to vary
radically with the nature of the evidence. We cannot tackle
a Paleolithic hunter-gatherer camp in the same way as the
capital city of an early state. Thus, the questions we put,
and the methods for answering them, must be tailored to
the sort of community we are dealing with. So it is all the
more necessary to be clear at the outset about the general
nature of that community, which is why the basic social
questions are the first ones to ask.

We first must address the size or scale of the society. The
archaeologist will often be excavating a single site. But was
that an independent political unit, like a Maya or Greek
city-state, or a simpler unit, like the base camp of a hunter-
gatherer group? Or was it, on the other hand, a small cog
in a very big wheel, a subordinate settlement in some far-
flung empire, like that of the Incas of Peru? Any site we
consider will have its own hinterland, its own catchment
area for the feeding of its population. But one of our inter-
ests is to go beyond that local area, and to understand how
that site articulates with others. From the standpoint of
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the individual site — which is often a convenient perspec-
tive to adopt — that raises questions of dominance. Was the
site politically independent, autonomous? Or, if it was part
of a larger social system, did it take a dominant part (like
the capital city of a kingdom) or a subordinate one?

If the scale of the society is a natural first question,
the next is certainly its internal organization. What
kind of society was it? Were the people forming it on a
more-or-less equal social footing? Or were there instead
prominent differences in status, rank, and prestige within
the society — perhaps different social classes? And what
of the professions: were there craft specialists? And if
so, were they controlled within a centralized system, as
in some of the palace economies of the Near East and
Egypt? Or was this a freer economy, with a flourishing
free exchange, where merchants could operate at will
in their own interest? And did that exchange take place
under peaceful conditions, or is there evidence of conflict,
perhaps of warfare?

These questions, however, may all be seen as “top-
down,” looking at the society from above and investigating
its organization. Butincreasingly an alternative perspective
is being followed, looking first at the individual, and at the
way the identity of the individual in the society in question
is defined — a “bottom-up” perspective. Archaeologists
have come to realize that the way such important social
constructs as gender, status, and even age are constituted in
a society are not “givens,” but are specific to each different
society. These insights have led to new fields: the archae-
ology of the individual and the archaeology of identity.
Identity has several dimensions — some individual (like
age), some collective (like ethnicity), and some that are
personal, yet at the same time socially constructed. These
include profession, rank, and gender, each of which can
be indicated in different ways in the archaeological record.

This chapter deals first with smaller, simpler socie-
ties, building toward larger, more complex ones. Certain
questions, such as settlement archaeology or the study
of burials, are therefore discussed in the context of each
type of society. We then turn to the “bottom-up” issues, to
ask questions about the individual and the archaeology of
identity and gender which have general relevance.
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ESTABLISHING THE NATURE AND SCALE OF THE SOCIETY

The first step in social archaeology is so obvious that it
is often overlooked. It is to ask, what was the scale of the
largest social unit, and what kind of society, in a very broad
sense, was it?

The obvious is not always easy, and it is necessary to ask
rather carefully what we mean by the “largest social unit,”
which we shall term the polity. This term does not in itself
imply any particular scale or complexity of organization. It
can apply as well to a city-state, a hunter-gatherer band, a
farming village, or a great empire. A polity is a politically
independent or autonomous social unit, which may in the
case of a complex society, such as a state society, comprise
many lesser components. Thus, in the modern world, the
autonomous nation state may be subdivided into districts
or counties, each one of which may contain many towns
and villages. The state as a whole is thus the polity. At the
other end of the scale, a small group of hunter-gatherers
may make its own decisions and recognize no higher
authority: that group also constitutes a polity.

Sometimes communities may join together to form
some kind of federation, and we have to ask whether those
communities are still autonomous polities, or whether the
federation as a whole is now the effective decision-making
organization. These points are not yet archaeological ones:
however, they illustrate how important it is to be clear
about what we wish to know about the past.

In terms of research in the field, the question is often
best answered from a study of settlement: both in terms
of the scale and nature of individual sites and in relation-
ships between them, through the analysis of settlement
pattern. But we should not forget that written records,
where a society is literate and uses writing, oral tradition,
and ethnoarchaeology — the study from an archaeological
point of view of present-day societies — can be equally
valuable in assessing the nature and scale of the society
under review.

First, however, we need a frame of reference, a hypo-
thetical classification of societies against which we can
test our ideas.

Classification of Societies

The American anthropologist Elman Service developed a
four-fold classification of societies that many archaeologists
have found useful, though his terminology has since been
amended. Associated with these societies are particular
kinds of site and settlement pattern. Some archaeologists
question the value of broad classifications such as “chief-
dom,” but at a preliminary stage of analysis they are useful,
especially if they are not seen as rigid divisions.

Mobile Hunter-Gatherer Groups (Sometimes Called
“Bands”). These are small-scale societies of hunters and
gatherers, generally of fewer than 100 people, who move
seasonally to exploit wild (undomesticated) food resources.
Most surviving hunter-gatherer groups today are of this
kind, such as the Hadza of Tanzania or the San of southern
Africa. Band members are generally kinsfolk, related by
descent or marriage. Bands lack formal leaders, so there
are no marked economic differences or disparities in
status among their members.

Because bands are composed of mobile groups of
hunter-gatherers, their sites consist mainly of seasonally
occupied camps, and other smaller and more specialized
sites. Among the latter are kill or butchery sites — loca-
tions where large mammals are killed and sometimes
butchered — and work sites, where tools are made or
other specific activities carried out. The base camp of
such a group may give evidence of rather insubstantial
dwellings or temporary shelters, along with the debris of
residential occupation.

Before the advent of farming, all human societies were hunter-
gatherer groups; today these scarcely exist.

12,000 BC

World population: 10 million
Hunters: 100 percent

AD 1960

World population: 3 billion
Hunters: 0.001 percent



During the Paleolithic period (before 12,000 years ago)
most archaeological sites seem to conform to one or other
of these categories — camp sites, kill sites, work sites — and
archaeologists usually operate on the assumption that
most Paleolithic societies were organized into bands.
Ethnoarchaeology (see below) has devoted much attention
to the study of living groups of hunter-gatherers, yielding
many insights relevant to the more remote past.

Segmentary Societies (Sometimes Called “Tribes”).
These are generally larger than mobile hunter-gatherer
groups, but rarely number more than a few thousand,
and their diet or subsistence is based largely on culti-
vated plants and domesticated animals. Typically, they
are settled farmers, but they may be nomad pastoral-
ists with a very different, mobile economy based on the
intensive exploitation of livestock. These are generally
multi-community societies, with the individual communi-
ties integrated into the larger society through kinship ties.
Although some segmentary societies have officials and
even a “capital” or seat of government, such officials lack
the economic base necessary for effective use of power.

The typical settlement pattern for segmentary socie-
ties is one of settled agricultural homesteads or villages.
Characteristically, no one settlement dominates any of the
others in the region. Instead, the archaeologist finds evi-
dence for isolated, permanently occupied houses (a dispersed
settlement pattern) or for permanent villages (a nucleated
pattern). Such villages may be made up of a collection of
free-standing houses, like those of the first farmers of the
Danube valley in Europe, c. 4500 BC. Or they may be clusters
of buildings grouped together — so-called agglomerate struc-
tures, for example, the pueblos of the American Southwest,
and the early farming village or small town of Catalhdyiik,
¢.7000 BC, in modern Turkey (see box, pp. 46—47).

Chiefdoms. These operate on the principle of ranking
— differences in social status between people. Different
lineages (a lineage is a group claiming descent from a
common ancestor) are graded on a scale of prestige, and
the senior lineage, and hence the society as a whole, is
governed by a chief. Prestige and rank are determined by
how closely related one is to the chief, and there is no true
stratification into classes. The role of the chief'is crucial.

Often, there is local specialization in craft products,
and surpluses of these and of foodstuffs are periodically
paid as obligations to the chief. He uses these to main-
tain his retainers, and may use them for redistribution
to his subjects. The chiefdom generally has a center of
power, often with temples, residences of the chief and his
retainers, and craft specialists. Chiefdoms vary greatly in
size, but the range is generally between about 5000 and
20,000 persons.
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One of the characteristic features of the chiefdom is the
existence of a permanent ritual and ceremonial center
that acts as a central focus for the entire polity. This is not
a permanent urban center (such as a city) with an estab-
lished bureaucracy, as one finds in state societies. But
chiefdoms do give indications that some sites were more
important than others (site hierarchy), as discussed later
in this chapter. Examples are Moundville in Alabama,
USA, which flourished ¢. ApD 1000-1500, and the late
Neolithic monuments of Wessex in southern Britain,
including the famous ceremonial center of Stonehenge
(see boxes, below).

The personal ranking characteristic of chiefdom socie-
ties is visible in other ways than in settlement patterning:
for instance, in the very rich grave-goods that often accom-
pany the burials of deceased chiefs.

Early States. These preserve many of the features of
chiefdoms, but the ruler (perhaps a king or sometimes
a queen) has explicit authority to establish laws and also
to enforce them by the use of a standing army. Society
no longer depends totally upon kin relationships: it is
now stratified into different classes. Agricultural workers
or serfs and the poorer urban dwellers form the lowest
classes, with the craft specialists above, and the priests and
kinsfolk of the ruler higher still. The functions of the ruler
are often separated from those of the priest: palace is dis-
tinguished from temple. The society is viewed as a territory
owned by the ruling lineage and populated by tenants who
have an obligation to pay taxes. The central capital houses
a bureaucratic administration of officials; one of their
principal purposes is to collect revenue (often in the form
of taxes and tolls) and distribute it to government, army,
and craft specialists. Many early states developed complex
redistributive systems to support these essential services.
Early state societies generally show a characteristic
urban settlement pattern in which cities play a prominent
part. The city is typically a large population center (often of
more than 5000 inhabitants) with major public buildings,
including temples and work places for the administrative
bureaucracy. Often, there is a pronounced settlement
hierarchy, with the capital city as the major center, and with
subsidiary or regional centers as well as local villages.

This rather simple social typology should not be used
unthinkingly. For instance, there is some difference
between the rather vague idea of the “tribe” and the more
modern concept of the “segmentary society.” The term
“tribe,” implying a larger grouping of smaller units, carries
with it the assumption that these communities share a
common ethnic identity and self-awareness, which is now
known not generally to be the case. The term “segmentary
society” refers to a relatively small and autonomous group,
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TOTAL NUMBERS

SOCIAL
ORGANIZATION

ECONOMIC
ORGANIZATION

SETTLEMENT
PATTERN

RELIGIOUS
ORGANIZATION

ARCHITECTURE

ARCHAEOLOGICAL
EXAMPLES

MODERN EXAMPLES

San hunters,
South Africa

Man plowing,
Valcamonica, Italy

SEGMENTARY SOCIETY CHIEFDOM STATE

Horseman,
Gundestrup caldron

Terracotta army,
tomb of first emperor
of China

Less than 100

Up to few 1000

5000-20,000+

Generally 20,000+

Egalitarian
Informal leadership

Segmentary society
Pan-tribal associations
Raids by small groups

Kinship-based ranking
under hereditary leader
High-ranking warriors

Class-based hierarchy
under king or emperor
Armies

Mobile hunter-gatherers

Settled farmers
Pastoralist herders

Central accumulation and
redistribution
Some craft specialization

Centralized bureaucracy
Tribute-based

Taxation

Laws

Temporary camps

Permanent villages

Fortified centers
Ritual centers

Urban: cities, towns
Frontier defenses
Roads

Shamans

Religious elders
Calendrical rituals

Hereditary chief with
religious duties

Priestly class
Pantheistic or
monotheistic religion

Temporary shelters

Paleolithic skin tents,
Siberia

Permanent huts
Burial mounds
Shrines

Neolithic shrine,
Catalhoyiik, Turkey

Large-scale monuments

Stonehenge, England -
final form

Palaces, temples, and
other public buildings

Pyramids
at Giza

:

Castillo, Chichen ltza, Mexico

All Paleolithic societies,
including Paleo-Indians

All early farmers
(Neolithic/Archaic)

Many early metalworking
and Formative societies

All ancient civilizations,
e.g. in Mesoamerica,
Peru, Near East, India,
and China; Greece and
Rome

Inuit
San, southern Africa
Australian Aborigines

Pueblos, Southwest USA
New Guinea Highlanders
Nuer and Dinka, E. Africa

Northwest Coast Indians,
USA

18th-century Polynesian
chiefdoms in Tonga,
Tahiti, Hawaii

All modern states




usually of agriculturalists, who regulate their own affairs:
in some cases, they may join together with other compa-
rable segmentary societies to form a larger ethnic unit or
“tribe”; in other cases, they do not. For the remainder of
this chapter, we shall therefore refer to segmentary societies
in preference to the term “tribe.” And what in Service’s
typology were called “bands” are now more generally
referred to as “mobile hunter-gatherer groups.”

Certainly, it would be wrong to overemphasize the
importance of the four types of society given above, or to
spend too long agonizing as to whether a specific group
should be classed in one category rather than another. It
would also be wrong to assume that somehow societies
inevitably evolve from hunter-gatherer groups to seg-
mentary societies, or from chiefdoms to states. One of
the challenges of archaeology is to attempt to explain why
some societies become more complex and others do not,
and we shall return to the fundamental issue of explana-
tion in Chapter 12.

Nevertheless, Service’s categories provide a good frame-
work to help organize our thoughts. They should not,
however, deflect us from focusing on what we are really
looking for: changes over time in the different institutions
of a society — whether in the social sphere, the organiza-
tion of the food quest, technology, contact and exchange,
or spiritual life. For archaeology has the unique advantage
of being able to study processes of change over thousands
of years, and it is these processes that we are seeking to
isolate. Happily there are sufficiently marked differences
between simple and more complex societies for us to find
ways of doing this.

As we saw above in the description of Service’s four types
of society, complex societies show in particular an increased
specialization in, or separation between, different aspects
of their culture. In complex societies people no longer
combine, say, the tasks of obtaining food, making tools, or
performing religious rites but become specialists at one or
other of these tasks, either as full-time farmers, craftspeo-
ple, or priests. As technology develops, for example, groups
of individuals may acquire particular expertise in pottery-
making or metallurgy, and will become full-time craft
specialists, occupying distinct areas of a town or city and
thus leaving distinct traces for the archaeologist to discover.
Likewise, as farming develops and population grows, more
food will be obtained from a given piece of land (food pro-
duction will intensify) through the introduction of the plow
or irrigation. As this specialization and intensification take
place, so too does the tendency for some people to become
wealthier and wield more authority than others — differ-
ences in social status and ranking develop.

Itis methods for looking at these processes of increasing
specialization, intensification, and social ranking that help
us identify the presence of more complex societies in the
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archaeological record — societies here termed for conveni-
ence chiefdoms or states. For simpler hunter-gatherer
groups or segmentary societies, other methods are needed
if we are to identify them archaeologically, as will become
apparent later in this chapter.

Scale of the Society

With this general background in mind we can develop a
strategy for answering the first, basic question: what is the
scale of the society? One answer may come from an under-
standing of the settlement pattern, and this can only come
from survey (see below).

For a first approximation, however, an elaborate field
project may be unnecessary. If, for instance, we are dealing
with archaeological remains dating to before about 12,000
years ago, then we are dealing with a society from the
Paleolithic period. On present evidence, nearly all the
societies known from that enormously long period of time
— spanning hundreds of thousands of years — consisted of
mobile hunter-gatherers, occupying camps on a seasonal
and temporary basis. On the other hand, where we find
indications of permanent settlement this will suggest a
segmentary society of agricultural villages or something
more complex.

At the other end of the scale, if there are major urban
centers the society should probably rank as a state. More
modest centers, or ceremonial centers without urban set-
tlement, may be indicative of a chiefdom. To use these
classificatory terms is a worthwhile first step in social
analysis, provided we bear in mind again that these are
only very broad categories designed to help us formulate
appropriate methods for studying the societies in question.

If it is clear that we are dealing with communities
with a mobile economy (i.e. hunter-gatherers, or possibly
nomads), highly intensive techniques of survey will have to
be used, because the traces left by mobile communities are
generally very scanty. If, on the other hand, these were sed-
entary communities, a straightforward field survey is now
called for. It will have as its first objective the establishment
of settlement hierarchy.

The Survey

The techniques of field survey were discussed in Chapter
3. Surveys can have different purposes: in this case, our
aim is to discover the hierarchy of settlement. We are par-
ticularly interested in locating the major centers (because
our concern is with organization) and in establishing the
nature of the more modest sites. This implies a dual sam-
pling strategy. At the intensive level of survey, systematic
surface survey of carefully selected transects should be
sufficient, although the ideal would be a total survey of
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the entire area. A random stratified sampling strategy
—as outlined in Chapter 3 — taking into account the differ-
ent environmental areas within the region, should offer
adequate data about the smaller sites. However, random
sampling of this kind could, in isolation, be misleading
and subject to what Kent Flannery has called “the Teoti-
huacan effect.” Teotihuacan is the huge urban site in the
Valley of Mexico that flourished in the 1st millennium AD
(see pp. 93-94). Random stratified sampling alone could
easily miss such a center, and would thus ruin any effective
social analysis.

The other aim of the strategy must be, therefore, to
go for the center. Means must be devised of finding the
remains of the largest center in the region, and as many
lesser centers as can be located. Fortunately, if it was an
urban site, or had monumental public buildings, such a
center should become obvious during even a non-intensive
survey, so long as a good overview of the area as a whole is
obtained. In most cases the existence of such a prominent
site will already be well known to the local population, or
indeed recorded in the available archaeological or anti-
quarian literature. All such sources, including the writings
of early travelers in the region, should be scrutinized in
order to maximize the chances of finding major centers.

The main centers usually have the most impressive
monuments, and contain the finest artifacts. So it is
imperative to visit all the major monuments of the period,
and to follow up the circumstances of any particularly rich
finds in the region. Where appropriate, there is plenty
of scope too for remote sensing methods such as were
described in Chapter 3.

Settlement Patterning

Any survey will result in a map of the areas intensively
surveyed and a catalogue of the sites discovered, together
with details of each site including size, chronological
range (as may be determined from surface remains such
as pottery), and architectural features. The aim is then to
reach some classification of the sites on the basis of this
information. Possible site categories include, for instance,
Regional Center, Local Center, Nucleated Village, Dis-
persed Village, and Hamlet.

The first use we will make of settlement pattern infor-
mation is to identify the social and political territories
around centers, in order to establish the political organ-
ization of the landscape. Many archaeological approaches
here give prominence to Central Place Theory (see below),
which we feel has some limitations. It assumes that the
sites in a given region will fall neatly into a series of cate-
gories according to variations in site size. All the primary
centers should be in one size category, all the secondary
centers in the next, etc. This technique cannot cope with

the true situation which is that secondary centers in one
area are sometimes larger than primary centers in another.
More recent work has found a way of overcoming this dif-
ficulty (the XTENT technique), but we will deal here with
the earlier methods first.

Central Place Theory. This theory was developed by
the German geographer Walter Christaller in the 1930s
to explain the spacing and functions of cities and towns
in modern-day southern Germany. He argued that in
a uniform landscape — without mountains or rivers or
variations in the distribution of soils and resources —
the spatial patterning of settlements would be perfectly
regular. Central places or settlements (towns or cities) of
the same size and nature would be situated equidistant
from each other, surrounded by a constellation of second-
ary centers with their own, smaller satellites. Under these
perfect conditions, the territories “controlled” by each
center would be hexagonal in shape, and the different
levels of center would together give rise to an intricate set-
tlement lattice.

Such perfect conditions do not occur in nature, of
course, but it is still quite possible to detect the workings
of Central Place Theory in the distributions of modern
or ancient cities and towns. The basic feature is that each
major center will be some distance from its neighbors and
will be surrounded by a ring of smaller settlements in a

Central Place Theory: in a flat landscape, with no rivers or
variations in resources, a central place (town or city] will
dominate a hexagonal territory, with secondary centers
[villages or hamlets) spaced at regular intervals around it.
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hierarchically nested pattern. In political and economic
terms the major center will supply certain goods and serv-
ices to its surrounding area and will exact certain goods
and services in return.

Site Hierarchy. Despite the reservations we have
expressed about Central Place Theory, the analysis of site
sizes is a useful basic approach. In archaeological studies,
the sites are usually listed in rank order by size (i.e. in a
site hierarchy), and then displayed as a histogram (see
illustration, right). There are normally many more small
villages and hamlets in a settlement system than large
towns or cities. Histograms allow comparisons to be made
between the site hierarchies of different regions, different
periods, and different types of society. In mobile hunter-
gatherer societies, for example, there will usually be only
a narrow range of variation in site size and all the sites
will be relatively small. State societies, on the other hand,
will have both hamlets and farmsteads and large towns
and cities. The degree to which a single site is dominant
within a settlement system will also be evident from this
type of analysis, and the organization of the settlement
system will often be a direct reflection of the organization
of the society that created it. In a general way, the more
hierarchical the settlement pattern, the more hierarchical
the society.

Thiessen Polygons. Another relatively simple method
that can be used in the study of settlement patterns is
the construction of Thiessen polygons. These are simple
geometrical shapes that divide an area into a number of
separate territories, each focused on a single site. The
polygons are created by drawing straight lines between
each pair of neighboring sites, then at the mid-point along
each of these lines a second series of lines, at right angles
to the first. Linking up the second series of lines creates
the Thiessen polygons, and in this way the whole of an
area can be apportioned among the sites it contains (see
illustration on p. 200 for an example). It should be noted,
however, that this procedure takes no account of differ-
ences in size or importance of sites; a small site will have
as big a polygon as a large site. Thus it is important to use
only sites of the same rank in the settlement hierarchy
when this technique is being applied. A further ques-
tion, more difficult to resolve, is contemporaneity, since
clearly it would be meaningless to draw Thiessen polygons
between sites that were not in occupation at the same time.

XTENT Modeling. One of the shortcomings of Central
Place Theory and other approaches is that sites occupying
the same level in a settlement hierarchy might not be of the
same size. Thus the capital city of a state on the periphery
of a distribution could be smaller than a secondary city
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Site hierarchy for Early Dynastic [c. 2800 Bc) settlements in a
region of Mesopotamia. The sites in this region ranged in size
from 25 ha (60 acres) to just over 0.1 ha [0.25 acres), and could
be divided into five categories - clearly distinguishable on the
histogram - based on their size: in this particular study, the
categories were named large towns, towns, large villages,
villages, and hamlets.

in the center. We are now able to cope with this using
the technique of XTENT modeling. This has the aim of
assigning territories to centers according to their scale.
To do this, it assumes that a large center will dominate a
small one if they are close together. In such a case, of so-
called dominance, the territory of the smaller site is simply
absorbed in the study into that of the larger one: in political
terms the smaller site has no independent or autonomous
existence. This approach overcomes the limitation of the
Thiessen polygon method, where territories are assigned
irrespective of the size of the center, and where there are no
dominant or subordinate centers.

In XTENT modeling, the size of each center is assumed
to be directly proportional to its area of influence. The
influence of each center is thought of as analogous to a bell
or bell-tent in shape: the greater the size of the center, the
higher the tent. Centers are considered to be subordinate
if their associated bell-tents fall entirely within that of a
larger center. If they protrude beyond, they will have their
own autonomous existence as centers of political units.

Although the XTENT model can never offer more than
a simple approximation of the political reality, it does allow
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(Above) XTENT model territories, Late Uruk period, Warka area,
Mesopotamia. Arrows indicate four centers that emerge as
autonomous. Compare Greg Johnson’s hierarchy [right] for the
same region. Note how four of the five “large centers” correspond
with the autonomous ones in the XTENT model.

a hypothetical political map to be constructed from appro-
priate survey data (see illustration above).

By methods such as these, information derived from set-
tlement surveys can be used to produce what is in effect a
political and administrative map, even though such maps
will always rely on certain basic assumptions that cannot
easily be proved. And while the example shown above is
from a state-level society, it is possible to apply similar
techniques to the settlement patterns of less complex soci-
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eties, such as the Neolithic of southern Britain (see box on
Interpreting the Landscape of Early Wessex, pp. 194—97).
During the Iron Age of southern Britain, more hierar-
chically organized societies developed, with prominent
hillforts dominating the tribal territories. A pioneering
analysis by archaeologist David Clarke interpreted the
social position of the Iron Age site of Glastonbury in these
terms, as belonging within a territory dominated by such a

FURTHER SOURCES OF INFORMATION FOR SOCIAL ORGANIZATION

fortified center.

If the first approach by archaeologists to the study of social
organization must be through the investigation of set-
tlement and settlement pattern, this should not exclude
other possible avenues of approach, including the use of
written records, oral tradition, and ethnoarchaeology.

Here it is appropriate to mention the argument of the
American archaeologist Lewis Binford, that if we are to
bridge the gap between the archaeological remains and
the societies those remains represent we need to develop
a systematic body of what he termed Middle Range Theory.
For the moment, however, we believe it is difficult to
justify the division of archaeological theory into high,
middle, and low. We choose not to use the term Middle
Range Theory.

Some scholars also lay great emphasis on the concept
of analogy. Arguments by analogy are based on the belief
that where certain processes or materials resemble each
other in some respects, they may resemble each other
in other ways also. Thus it may be possible to use details
from one body of information to fill the gaps in another
body of information from which those details are missing.
Some have considered an analogy a fundamental aspect
of archaeological reasoning. In our view this emphasis is
misplaced. It is true that archaeologists use information
from the study of one society (whether living or dead) to
help understand other societies they may be interested in,
but these are usually in the nature of general observations
and comparisons, rather than specific detailed analogies.



Written Records

For literate societies — those that use writing, for instance
all the great civilizations in Mesoamerica, China, Egypt,
and the Near East — historical records can answer many of
the social questions set out at the beginning of this chapter.
A prime goal of the archaeologist dealing with these socie-
ties is therefore to find appropriate texts. Many of the early
excavations of the great sites of the Near East had the recov-
ery of archives of clay writing tablets as their main goal.
Major finds of this kind are still made today — for example,
at the ancient city of Ebla (Tell Mardikh) in Syria in the
19770s, where an archive of 5000 clay tablets written in an
early, probably provincial, dialect of Akkadian (Babylonian)
was discovered.

In each early literate society, writing had its own func-
tions and purposes. For instance, the clay tablets of
Mycenaean Greece, dating from c. 1200 BC, are almost
without exception records of commercial transactions
(goods coming in or going out) at the Mycenaean palaces.
This gives us an impression of many aspects of the Myc-
enaean economy, and a glimpse into craft organization
(through the names for the different kinds of craftspeople),
as well as introducing the names of the offices of state.
But here, as in other cases, accidents of preservation may
be important. It could be that the Mycenaeans wrote on
clay only for their commercial records, and used other,

Some of the 5000 clay tablets discovered in the royal palace at
Ebla (Tell Mardikh in modern Syria), dating from the late 3rd
millennium Bc. The tablets formed part of the state archives,
recording over 140 years of Ebla’s history. Originally they were
stored on wooden shelving, which collapsed when the palace
was sacked.
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perishable materials for literary or historical texts now lost
to us. It is certainly true that for the Classical Greek and
Roman civilizations, it is mainly official decrees inscribed
on marble that have survived. Fragile rolls of papyrus — the
predecessor of modern paper — with literary texts on them,
have usually only remained intact in the dry air of Egypt, or
buried in the volcanic ash covering Pompeii and Hercula-
neum (see box, pp. 24—25).

An important written source that should not be over-
looked is coinage. The findspots of coins give interesting
economic evidence about trade (Chapter 9). But the inscrip-
tions themselves are informative about the issuing authority
—whether city-state (as in ancient Greece) or sole ruler (as in
Imperial Rome, or the kings of medieval Europe).

The decipherment of an ancient language transforms
our knowledge of the society that used it. The brilliant
work of Champollion in the 19th century in cracking the
code of Egyptian hieroglyphs was mentioned in Chapter
1. In recent years, one of the most significant advances in
Mesoamerican archaeology has come from the reading
of many of the symbols (hieroglyphs or simply “glyphs”)
inscribed on stone monuments and portable objects as
well as painted on ceramic vessels from the Maya areas
of Mexico and Central America. It had been widely
assumed that the Maya inscriptions were exclusively of
a calendrical nature, or that they dealt with purely reli-
gious matters, notably the deeds of deities. Although
calendrical cycles and sacred matters certainly are central
to some of these texts, with their more complete deci-
pherment the inscriptions can now in many cases be
understood as historical records relating events in the
lives of Maya kings, queens, and nobles (see boxes, pp.
130-31 and 402-03). We can also now begin to deduce
the likely territories belonging to individual Maya centers
(see box, pp. 200-01). Maya history has thus taken on a
new dimension. Despite numerous attempts, however,
several great scripts remain undeciphered including the
Indus or Harappan script of South Asia, the Zapotec and
Isthmian scripts of Mesoamerica, and Linear A in Crete,
among others.

A more detailed example of the value of written sources
for reconstructing social archaeology is Mesopotamia,
where a huge number of records of Sumer and Babylon
(c. 3000-1600 BC), mainly in the form of clay tablets, have
been preserved. The uses of writing in Mesopotamia may
be summarized as follows:

Recording information
for future use

- Administrative purposes

- Codification of law

- Formulation of a sacred
tradition

- Annals

- Scholarly purposes
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The variety of historical evidence

Scribes were accorded high status in ancient civilizations: among the Maya,
a rabbit god (above] is shown as a scribe on an 8th-century Ap painted vase.
Egyptian military scribes (above left] record on papyrus rolls the submission of
Egypt's New Kingdom foes - a relief carving from Saqqara. A thoughtful writer
from Roman times (center left] is depicted in a wall painting from Pompeii.
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Seals and seal impressions.
(Right] Akkadian cylinder

seal of c. 2400 Bc and its

rollout impression, showing
armed men, possibly hunters.
The inscription, written in

the cuneiform script like
Hammurabi’s law code [bottom
right), reveals that the owner
of the seal was Kalki, a servant
of Ubilishtar, the brother of the
king (who is not named, but
was probably Sargon of Akkad).
Such seals were used to mark
ownership or authenticity. Many
thousands have been recovered
from Mesopotamian sites.

Early medieval documents. [Right] This famous scene
from the 11th-century Bayeux Tapestry records the death
of Harold Godwinson, king of England, at the Battle of
Hastings in 1066. Historical documents require careful
interpretation just as much as archaeological evidence.

The Americas. (Opposite center right] The Cascajal Block,
c. 900 Bc, is the oldest evidence of writing in the Americas.
The Olmec inscription cannot be deciphered, but the fact
that some symbols, most of which are similar to known
elements of Olmec iconography, recur and that some
recur in sequence (such as 1-2 and 23-24) suggests that
it is a true form of writing. (Opposite below] The Inca had
no writing system as such, but kept records of accounts
and other transactions using knotted ropes called quipu.

Coins. (Left) A huge hoard of Viking
silver found at Spillings on the island
of Gotland, Sweden, in 1999 contained
some 500 arm rings and around
14,300 mostly Arabic coins. The
youngest coin dates from ap 870/871.
Coin inscriptions can be informative
about dating (Chapter 4] and trade
(Chapter 9], and also about the
issuing authority.

Inscriptions. (Right) The famous

law code of the Babylonian king
Hammurabi, c. 1750 Bc. The laws
are carved in 49 vertical columns

on a black basalt stela, 2.25 m

(7 ft 4 in] high. In this detail the king
is seen confronting the seated figure
of Shamash, god of justice. See also
main text p. 180.
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- Letters

- Royal edicts

- Public announcements

- Texts for training scribes

Communicating current
information

Communicating with - Sacred texts, amulets, etc.

the gods

The Sumerian king list provides an excellent example of
annals recording information for future use. Itis extremely
useful to the modern scholar for dating purposes, but
it also offers social insights into the way the Sumerians
conceived of the exercise of power — for example, the ter-
minology of rank that they used. Similarly, inscriptions on
royal statues (such as those of Gudea, ruler of Lagash) help
us to perceive how the Sumerians viewed the relationship
between their rulers and the immortals. This important
kind of information concerning how societies thought
about themselves and the world — cognitive information —
is discussed in more detail in Chapter 10.

Of even greater significance for an understanding of the
structure of Sumerian society are the tablets associated
with the working or organizing centers, which in Sum-
erian society were often temples. For instance, the 1600
tablets from the temple of Bau at Tello give a close insight
into the dealings of the shrine, listing fields and the crops
harvested in them, craftspeople, and receipts or issues of
goods such as grain and livestock.

Perhaps most evocative of all are the law codes, of which
the most impressive example is the law code of Hammu-
rabi of Babylon, written in the Akkadian language (and
in cuneiform script) around 1750 BC. The ruler is seen
(see illus. p. 179) at the top of the stone, standing before
Shamash, the god of justice. The laws were promulgated,
as Hammurabi states, “so that the strong may not oppress
the weak, and to protect the rights of the orphan and
widow.” These laws cover many aspects of life — agricul-
ture, business transactions, family law, inheritance, terms
of employment for different craftspeople, and penalties for
crimes such as adultery and homicide.

Impressive and informative as it is, Hammurabi’s law
code is not straightforward to interpret, and emphasizes
the need for the archaeologist to reconstruct the full social
context that led to the drafting of a text. As the British
scholar Nicholas Postgate has pointed out, the code is by
no means complete, and seems to cover only those areas
of the law that had proved troublesome. Moreover, Ham-
murabi had recently conquered several rival city-states,
and the law code was therefore probably designed to help
integrate the new territories within his empire.

Written records undoubtedly contribute greatly to our
knowledge of the society in question. But we should not
accept them uncritically at face value. Nor should we forget

the bias introduced by the accident of preservation and the
particular uses of literacy in a society. The great risk with
historical records is that they can impose their own per-
spective, so that they begin to supply not only the answers
to our questions, but also subtly to determine the nature of
those questions, and even our concepts and terminology. A
good example is the question of kingship in Anglo-Saxon
England. Most anthropologists and historians tend to
think of a “king” as the leader of a state society. So when the
earliest records for Anglo-Saxon England, The Anglo-Saxon
Chronicle, which took final shape in about AD 1155, refer to
kings around AD 500, it is easy for the historian to think of
kings and states at that period. But the archaeology strongly
suggests that a full state society did not emerge until the
time of King Offa of Mercia in around AD 780, or perhaps
King Alfred of Wessex in AD 871. It is fairly clear that the
earlier “kings” were generally less significant figures than
some of the rulers in either Africa or Polynesia in recent
times, whom anthropologists would term “chiefs.”

Thus, if the archaeologist is to use historical records in
conjunction with the material remains, it is essential at the
outset that the questions are carefully formulated and the
vocabulary is well defined.

Oral Tradition and “Ethnohistories”

In non-literate societies, valuable information about the
past, even the remote past, is often enshrined in oral
tradition — poems or hymns or sayings handed on from
generation to generation by word of mouth. This can be
of quite remarkable antiquity. A good example is offered
by the hymns of the Rigveda, the earliest Indian religious
texts, in an archaic form of the language, which were pre-
served orally for hundreds of years, before being set down
Dby literate priests in the mid-1st millennium Ap. Similarly,
the epics about the Trojan War written down by Homer in
about the 8th century Bc may have been preserved orally
for several centuries before that time, and are thought
by many scholars to preserve a picture of the Mycenaean
world of the 12th or 13th century Bc.

Epics such as Homer’s Iliad and Odyssey certainly offer
remarkable insights into social organization. But, as with
so much oral tradition, the problem is actually to demon-
strate to which period they refer — to judge how much is
ancient and how much reflects a much more recent world.
Nevertheless, in Polynesia, in Africa, and in other areas that
have only recently become literate, the natural first step in
investigating the social organization of earlier centuries is
to examine the oral traditions. This is often enshrined in
the “ethnohistories” produced by literate scholars of the
incoming colonists or indeed by indigenous writers as, for
example, after the coming of the Spanish conquistadors in
Central and South America in the 16th century.



Ethnoarchaeology

Another fundamental method of approach for the social
archaeologist is ethnoarchaeology. It involves the study
of both the present-day use and significance of artifacts,
buildings, and structures within the living societies in
question, and the way these material things become incor-
porated into the archaeological record — what happens
to them when they are thrown away or (in the case of
buildings and structures) torn down or abandoned. It is
therefore an indirect approach to the understanding of any
past society.

There is nothing new in the idea of looking at living
societies to help interpret the past. In the 19th and early
20th centuries European archaeologists often turned for
inspiration to researches done by ethnographers among
societies in Africa or Australia. But the so-called “ethno-
graphic parallels” that resulted — where archaeologists
often simply and crudely likened past societies to present
ones — tended to stifle new thought rather than promote it.
In the United States archaeologists were confronted from
the beginning with the living reality of complex Native
American societies, which taught them to think rather
more deeply about how ethnography might be used to aid
archaeological interpretation. Nevertheless, fully fledged
ethnoarchaeology is a development really of only the last
40 years. The key difference is that now it is archaeologists
themselves, rather than ethnographers or anthropologists,
who carry out the research among living societies.

A good example is the work of Lewis Binford among the
Nunamiut Eskimo, a hunter-gatherer group of Alaska. In
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Oral tradition. A scene

from the Hindu epic, the
Ramayana, illustrated in a
17th-century manuscript now
in the British Library. The
story describes the exploits
of a great ruler (Rama) in
his attempt to rescue his
consort, carried off to Sri
Lanka by a demon king. The
legend may have its origins
in southward movements
of Hindu peoples after 800
BC but - as always with oral
tradition - the difficulty
comes in disentangling
history from myth.

the 1960s Binford was attempting to interpret archaeo-
logical sites of the Middle Paleolithic of France (the
Mousterian period, 180,000-40,000 years ago). He came
to realize that only by studying how modern hunter-gather-
ers used and discarded bones and tools, or moved from site
to site, could he begin to understand the mechanisms that
had created the Mousterian archaeological record — itself
almost certainly the product of a mobile hunter-gatherer
economy. Between 1969 and 1973 he lived intermittently
among the Nunamiut and observed their behavior. For
instance, he studied the way bone debris was produced
and discarded by men at a seasonal hunting camp (the
Mask site, Anaktuvuk Pass, Alaska). He saw that, when
sitting round a hearth and processing bone for marrow,
there was a “drop zone” where small fragments of bone fell
as they were broken. The larger pieces, which were thrown
away by the men, formed a “toss zone,” both in front and
behind them (see illus. overleaf).

Such seemingly trivial observations are the very stuff of
ethnoarchaeology. The Nunamiut might not provide an
exact “ethnographic parallel” for Mousterian societies, but
Binford recognized that there are certain actions or func-
tions likely to be common to all hunter-gatherers because
— as in the case of the processing of bone — the actions are
dictated by the most convenient procedure when seated
round a camp fire. The discarded fragments of bone then
leave a characteristic pattern round the hearth for the
archaeologist to find and interpret. From such analysis,
it has proved possible to go on to infer roughly how many
people were in the group, and over what period of time the
campsite was used. These are questions very relevant to
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Ethnoarchaeology: the work of Lewis Binford. (Right] From
observations among living Nunamiut Eskimo in Alaska, Binford FomwarD
derived this model of bone processing around an outside el Tz i |‘
hearth. Small bone fragments fall in a “drop zone” around the | W[

men, while larger pieces are thrown both in front and behind |
them in two “toss zones.” (Below center] At the Paleolithic site ”“‘"“'—\
of Pincevent, France, dating from about 15,000 years ago, the -
excavator Leroi-Gourhan interpreted three hearths as being b
evidence for a complex skin tent [reconstruction, center right).
(Below) Binford applied his “outside hearth model” to the three
Pincevent hearths, and deduced from the distribution of bones ]
that his model fitted the evidence better than that of Leroi- \\\ )\\ X ! |
Gourhan: i.e. that the hearths lay outside, and not within \ \ E
a tent. (Below right] Classic semicircular arrangement \\\ % A # J J
around an outside hearth as demonstrated by Gwi \ - ’/" ( 7
Bushmen at Ghanzi, Botswana, in the 1980s. ) .
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our understanding of the social organization (including
the size) of hunter-gatherer groups.

With the benefit of his observations at the Mask site,
Binford was then able to reinterpret the plan of one habita-
tion at the French Paleolithic site of Pincevent, occupied
during the last Ice Age about 15,000 years ago. The exca-
vator, André Leroi-Gourhan, interpreted the remains as
indicating a complex skin tent covering three hearths.
At the Mask site Binford had noted how, when the wind
direction had changed, people seated outside next to a
hearth would swivel round and make up a new hearth
downwind so as to remain out of the smoke. The distribu-
tion of debris around the Pincevent hearths suggested to
Binford that two of them were the result of just such an
event, one after the other as wind direction changed and a
seated worker rotated his position. He further argued that
this kind of behavior is found only with outside hearths,
and that therefore the excavator’s reconstruction of a cov-
ering tent is unlikely. Recent analysis, however, suggests
that these hearths had slightly different functions. Work
at Pincevent and other similar sites in the Paris Basin is
discovering useful insights, as well as errors, both in
Leroi-Gourhan's focused interpretations and in Binford’s
generalized observations from ethnoarchaeology.

Ethnoarchaeology is not restricted to observations at the
local scale. The British archaeologist Ian Hodder, in his
study of the female ear decorations used by different tribes
in the Lake Baringo area of Kenya, undertook a regional
study to investigate the extent to which material culture (in
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this case personal decoration) was being used to express
differences between the tribes. Partly as a result of such
work, archaeologists no longer assume that it is an easy task
to take archaeological assemblages and group them into
regional “cultures,” and then to assume that each “culture”
so formed represents a social unit (see Chapter 12). Such a
procedure might, in fact, work quite well for the ear decora-
tions Hodder studied, because the people in question chose
to use this feature to assert their tribal distinctiveness. But,
as Hodder showed, if we were to take other features of the
material culture, such as pots or tools, the same pattern
would not necessarily be followed. His example documents
the important lesson that material culture cannot be used
by the archaeologist in a simple or unthinking manner in
the reconstruction of supposed ethnic groups.

The whole issue of ethnicity is bound up with the role of
language, as discussed in the box overleaf. Now we should
move on to consider how one actually sets about system-
atically searching for evidence of social organization in
archaeological remains, using the techniques and sources
of information just outlined. Here we will find it useful
to look first at mobile hunter-gatherer societies, then seg-
mentary societies, and finally at chiefdoms and states.

Ethnoarchaeology: the work of lan Hodder: In the Lake Baringo
area of Kenya, East Africa, Hodder studied the female ear
decorations worn by the Tugen, Njemps, and Pokot (below] tribes,
and showed on a map how these ornaments were used to assert
tribal distinctiveness. Other features of the material culture

(e.g., pots or tools] would reveal a different spatial pattern.

¥ A-type of ear flap (Njemps)
B-type of ear flap (Njemps)
o C-type of ear flap (Tugen)
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ANCIENT ETHNICITY AND LANGUAGE

Ethnicity (i.e. the existence of ethnic
groups, including tribal groups)

is difficult to recognize from the
archaeological record. For example,
the view that Mousterian tool
assemblages represented different
social groups, as suggested by
Francois Bordes, has been criticized
(see discussion in Chapter 10); and
the notion that such features as
pottery decoration are automatically
a sign of ethnic affiliation has been
questioned. This is a field where
ethnoarchaeology is only now
beginning to make some headway.

One field of information, however,
once overused by archaeologists, has
recently been neglected: the study of
languages. For there is no doubt that
ethnic groups often correlate with
language areas, and that ethnic and
linguistic boundaries are often the
same. But it should be remembered
that human societies can exist
quite well without tribal or ethnic
affiliations: there is no real need to
divide the social world up into named
and discrete groups of people.

Ethnicity should not be confused
with race, an outmoded term relating
to physical attributes (see Chapter
11), not social ones. The ethnos,
the ethnic group, may be defined
as “a firm aggregate of people,
historically established on a given
territory, possessing in common
relatively stable peculiarities of
language and culture, and also
recognizing their unity and difference
from other similar formations (self-
awareness) and expressing this in a
self-appointed name (ethnonym)”
(Dragadze 1980, 162).

This definition allows us to note the
following factors, all of them relevant
to the notion of ethnicity:

1 shared territory or land
2 common descent or “blood”

3 a common language

4 community of customs or culture

5 community of beliefs or religion

6 self-awareness, self-identity

7 aname (ethnonym) to express
the identity of the group

8 shared origin story (or myth)
describing the origin and history
of the group

Role of Language
It seems likely that in some cases
the scale of the area in which a
language came to be spoken was
influential in determining the scale
of the ethnic group that later came
to be formed. For instance, in Greece
in the 7th and 6th centuries Bc the
political reality was one of small,
independent city states (and some
larger tribal areas). But in the wider
area where Greek was spoken there
was already an awareness that the
inhabitants were together Hellenes
(i-e. Greeks). Only Greeks were
allowed to compete in the great
Panhellenic Games held every 4 years
in honor of Zeus at Olympia. It was
not until later, with the expansion of
Athens in the sth century Bc and then
the conquests of Philip of Macedon
and his son Alexander the Great
in the next century, that the whole
territory occupied by the Greeks
became united into a single nation.
Language is an important component
of ethnicity.

In Mesoamerica, Joyce Marcus
has drawn on linguistic evidence in
analyzing the development of the
Zapotec and Mixtec cultures. She
notes that their languages belong to
the Otomanguean family, and follows
the assumption that this relationship
implies a common origin. Marcus
and Kent Flannery, in their remarkable
book The Cloud People (1983), traced
through time “the divergent evolution

of the Zapotec and Mixtec from a
common ancestral culture and their
general evolution through successive
levels of sociopolitical evolution”
(Flannery and Marcus 1983, 9).

They see in certain shared elements
of the two cultures the common
ancestry suggested by the linguistic
arguments.

Using glottochronology (Chapter 4)
Marcus suggested a date of 3700 BC
for the beginning of the divergence
between the Zapotec and Mixtec; she
then sought to correlate this with
archaeological findings.

Fictitious Ethnicities

The whole issue of ethnicity in the
archaeological record is ripe for
re-examination. It has already been
well reviewed for the case of ancient
Greece, and recent work has called
into question the whole issue of

“the Celts.” Classical authors used
that terminology to refer to the
barbarian tribes of northwest Europe,
but there is no evidence that any

of them called themselves “Celts,”
and the term is therefore not a true
ethnonym. Since the 18th century

the term has been applied in a
systematic and scholarly way to the
Celtic languages (Gaelic, Irish, Breton,
Manx, Cornish, etc.), which clearly
form a language family (or sub-family,
within the Indo-European family).

But the notion of a “coming of the
Celts” (like that of a “coming of the
Greeks”) is increasingly questioned.
Recent quantitative work on the
Celtic languages of Great Britain and
Ireland suggests that they may have
diverged from the Continental Celtic
language(s) as early as 3000 BcC. But
whether linguistic identity at that time
(if the early date is accepted) is to be
equated with ethnic identity is a much
more complex question.
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TECHNIQUES OF STUDY FOR MOBILE HUNTER-GATHERER SOCIETIES -

In mobile hunter-gatherer societies economic organi-
zation and to a large extent political organization are
exclusively at a local level — there are no permanent
administrative centers. The nature of such societies can be
investigated in several ways.

Investigating Activities within a Site

Having identified various sites by employing the methods
outlined in Chapter 3, the first approach is to concentrate
on the individual site, with an investigation of the vari-
ability within it. (Off-site archaeology is discussed in the
next section.) The aim is to understand the nature of the
activities that took place there, and of the social group that
used it.

The best approach depends on the nature of the site.
In Chapter 3 a site was defined as a place of human activ-
ity, generally indicated by a concentration of artifacts and
discarded materials. Here we need to be aware that, on
sites of sedentary communities (generally, food-producers
living in permanent structures), the remains are different
in character from the temporary campsites of mobile com-
munities, whether hunter-gatherers or nomad herders.
Sedentary communities are considered in a later section.
Our focus in this section is on mobile communities, partic-
ularly hunter-gatherers of the Paleolithic period. Here the
timescale is so great that the effects of geological processes
on sites must be taken into account.

Among mobile communities a distinction can be
drawn between cave sites and open sites. In cave sites, the
physical extent of human occupation is largely defined by
debris scattered within the cave itself and immediately
outside it. Occupation deposits tend to be deep, usually
indicating intermittent human activity over thousands
or tens of thousands of years. For this reason it is vital
to excavate and interpret accurately the stratigraphy of
the site — the superimposed layers. Meticulous controls
are needed, including the recording in three dimensions
of the position of each object (artifact or bone), and the
sieving or screening of all soil to recover smaller frag-
ments. Similar observations apply to open sites, except
that here we need to allow for the fact that occupation
deposits — without the protection provided by a cave —
may have suffered greater erosion.

If it proves possible to distinguish single, short phases
of human occupation at a site, we can then look at the
distribution of artifacts and bone fragments within and
around features and structures (hut foundations, remains
of hearths) to see whether any coherent patterns emerge.
For the way such debris was discarded can shed light on

the behavior of the small group of people who occupied
the site at that time. This is where ethnoarchaeology has
proved of great value. Lewis Binford’s research among
the Nunamiut Eskimo, described above, has shown for
example that hunter-gatherers discard bone in a char-
acteristic pattern around a hearth. The human behavior
documented among the living Nunamiut therefore helps
us understand the likely behavior that gave rise to similar
scatters of bone around hearths on Paleolithic sites.

Often, it is not possible to distinguish single, short
phases of occupation, and the archaeologist recovers
instead evidence resulting from repeated activities at the
same site over a long period. There may also be initial
doubt as to whether the distribution observed is the result
of human activity on the spot (in situ), or whether the
materials have been transported by flowing water and
redeposited. In some cases, too, the distribution observed,
especially of bone debris, may be the result of the action of
predatory animals, not of humans. These are questions to
do with formation processes, as discussed in Chapter 2.

The study of such questions requires sophisticated
sampling strategies and very thorough analysis. The work
of Glynn Isaac’s team at the Early Paleolithic sites of Koobi
Fora on the eastern shore of Lake Turkana, Kenya, gives
an indication of the recovery and analytical techniques
involved. The first essential was a highly controlled excava-
tion procedure with, within the areas chosen for detailed
sampling, the careful recording of the coordinates of every
piece of bone or stone recovered. Plotting the densities of
finds was a first step in the analysis. One important ques-
tion was to decide whether the assemblage was a primary
one, in situ, or whether it was a secondary accumulation,
the result of movement by water in a river or lake. The
study of the orientation of the long limb bones proved
helpful at Koobi Fora: if the bones had been deposited
or disturbed by flowing water, they are likely to show the
same orientation. In this case the remains were found
to be essentially in situ, with only a small degree of post-
depositional disturbance.

Isaac’s team was also able to fit some fragments of
bone back together again. The network of joins could be
interpreted as demarcating areas where hominins broke
open bones to extract marrow — so-called activity areas.
(Different techniques had to be applied to try to determine
that it was indeed humans and not predatory animals that
had broken open the bone. This specialized and impor-
tant field of study — taphonomy — is discussed in detail in
Chapter 6.) A comparable analysis of joins among stone
artifacts proved rewarding. Webs of conjoining lines were
interpreted as indicating activity areas where stones were
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Glynn Isaac’s research at the Early Paleolithic sites of Koobi Fora, Kenya, East Africa. (Top row] Location of bones and stone artifacts
plotted at site FxJj 50. (Second row] Lines joining bones and stones that could be fitted back together, perhaps indicating activity areas
where bones were broken open to extract marrow, and stone tools were knapped.

knapped. In these ways, the site was made to yield impor-
tant information about specific human activities.

Broader questions arise from the consideration of
individual campsites of modern hunter-gatherer commu-
nities. One issue is the estimation of population size from
camp area. Various models have been proposed, and these
have been compared with ethnographic examples among
the !Kung San hunter-gatherers of the Kalahari Desert.
Another question is the relationship between people
(in kinship terms) and space in hunter-gatherer camps:
studies have shown a strong correlation between kin dis-
tance and the distance between huts (see box opposite).

These are speculative areas at present, but they are
now being systematically researched. Such inferences are
bound to become part of the stock-in-trade of the Paleo-
lithic archaeologist.

Investigating Territories in Mobile
Societies

The detailed study of an individual site cannot, for a mobile
group, reveal more than one aspect of social behavior. For
a wider perspective, it is necessary to consider the entire
territory in which the group or band operated, and the rela-
tionship between sites.

Once again, ethnoarchaeology has helped to estab-
lish a framework of analysis, so that one may think in
terms of an annual home range (i.e. the whole territory
covered by the group in the course of a year) and specific
types of site within it, such as a home base camp (for a
particular season), transitory camps, hunting blinds,
butchery or kill sites, storage caches, and so on. Such
concerns are basic to hunter-gatherer archaeology, and a



SPACE AND DENSITY IN HUNTER-GATHERER CAMPS

An important question to ask of
any settlement site is the size of the
population. The interpretation of
ethnographic work undertaken by John
Yellen among the !Kung San hunter-
gatherers of the Kalahari Desert shows
how this problem can be tackled. In
the dry season, Yellen had noted that
large aggregate camps are established
for the entire band, ranging from 35
to 60 individuals. In the rainy season,
when the band splits up, camps are
occupied for just a few days by a single
nuclear family, or by several families
linked by marriage. Yellen noted that
IKung camp sites are formed of a circle
of huts, each of which is a private
activity space for a single person,
with a shelter, hearth, and hearthside
activity area, orientated inward around
a central area. Yellen indicated that
there is a strong relationship between
the area of the camp (established by
drawing a line around the perimeter
of the hut circle) and its population.
Subsequently, the University College
London archaeologist Todd Whitelaw
stressed that this general relationship
between camp area and population
does not take account of all the
relevant factors, including the spacing
between huts and the differences
between dry- and rainy-season camps.
He took note of the observation that

San hunter-gatherer camp, Namibia.
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huts and fires belonging to members
of the same extended families are
close to each other, and he plotted to
what extent social distance between
kin matched physical distance
between huts (measured around the
circumference of the camp circle).
Using the data for the two years
(1968-69) in which Yellen had
observed dry-season camp structure,
he obtained a good correlation
between closeness of kin and
proximity of huts. He then went an
interesting step further. Using the
information about kinship distance
gathered for two specific camp sites,
but not at this stage utilizing any prior
information about where the huts
were actually located, he constructed
a model layout using a non-metric
multi-dimensional scaling (MDSCAL)
computer routine. This method
can be used to construct a spatial
structure using only information
about relative distance between units.
The hut locations produced by the
computer utilizing the model for
one dry-season camp are seen in the
diagram top right; the actual locations
of the huts are shown in the diagram,
right. The arrows run from the
computer locations to the actual
locations. Impressively, in most
cases the arrows are quite short;

Hut locations in a
San dry-season camp.
(Below) Whitelaw's

Kalahari
Desert.

model of what the
locations might be, using
MDSCAL. (Bottom) The MDSCAL locations
compared with the actual ones.

EXTENDED FAMILY EXTENDED FAMILY

primary )
kinship links *

EXTENDED FAMILY

a Computer-generated hut location
based on social distance between kin

1

-t

A Computer-generated hut location
based on social distance between kin

A Actual hut location

that is, the model produced a good
approximation to the actual camp
plan, although it was utilizing only
data about kinship distance.

This is a good example of the
way ethnographic work can enrich a
general understanding of a problem,
in this case the structure of hunter-
gatherer settlement sites. Of course,
not all hunter-gatherer settlements
are the same. But Whitelaw’s study
brings out some of the relevant
factors, allowing a fresh look at the
plans of hunter-gatherer campsites.
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regional perspective is essential if insight is to be gained
into the annual life cycle of the group and its behavior.
This means that, in addition to conventional sites (with
a high concentration of artifacts), one needs to look for
sparse scatters of artifacts, consisting of perhaps just
one or two objects in every 10-m survey square (this is
often referred to as off-site or non-site archaeology — see
Chapter 3). One must also study the whole regional envi-
ronment (Chapter 6) and the likely human use of it by
hunter-gatherers.

A good example of off-site archaeology is provided
by the work of the British anthropologist Robert Foley
in the Amboseli region of southern Kenya, north of
Mount Kilimanjaro. He collected and recorded some
8531 stone tools from 257 sample locations within a
study area covering 600 sq. km (232 sq. miles). From
this evidence he was able to calculate the rate of discard

of stone tools within different environmental and vege-
tation zones, and interpret the distribution patterns
in terms of the strategies and movements of hunter-
gatherer groups. In a later study, he developed a general
model of stone tool distribution based on a number of
studies of hunter-gatherer bands in different parts of the
world. One conclusion was that a single band of some 25
people might be expected to discard as many as 163,000
artifacts within their annual territory in the course of a
single year. These artifacts would be scattered across the
territory, but with significant concentrations at home
base camps and temporary camps. According to this
model, however, only a very small proportion of the total
annual artifact assemblage would be found by archaeolo-
gists working at a single site, and it is vitally important
that individual site assemblages are interpreted as parts
of a broader pattern.

Robert Foley’s model (left] of activities within the annual home range of a hunter-gatherer band, and the artifact scatters [right) resulting
from such activities. Notice how artifacts appear between the home base/temporary camp sites as well as within them. The home range
might be 30 km (19 miles] north-south in tropical environments, but considerably more in higher latitudes.




5 How Were Societies Organized? Social Archaeology m

TECHNIQUES OF STUDY FOR SEGMENTARY SOCIETIES _

Segmentary societies operate on a larger scale than mobile
hunter-gatherers. They usually consist of farmers based
in villages — permanent sedentary communities. The set-
tlement is therefore the most appropriate aspect of such
societies to investigate first. As we shall see, however, the
cemeteries, public monuments, and craft specialization
evident in these societies also form useful areas of study.

Investigating Settlementsin
Sedentary Societies

Although a completely excavated settlement from just one
period is the ideal case for analysis, it is not often attainable.
But much information can be obtained from intensive
survey of surface features and from sample excavation. The
initial aim is to investigate the structure of the site, and the
functions of the different areas recognized. A permanent
settlement incorporates a greater range of functions than a
temporary hunter-gatherer camp. But the site should not be
considered in isolation. As in the hunter-gatherer examples
above, it is necessary to consider exploitation of the terri-
tory as a whole. One means of achieving this is by so-called
site catchment analysis, a procedure involving estimation
of the productive capacity of the immediate environs of
the site which, for sedentary societies, are assumed to lie
within an approximate radius of 5 km.

An intensive surface survey of the site can give good
indications of the variation in deposits beneath. This was
the technique used by Lewis Binford in 1963 at Hatchery
West, a Late Woodland occupation site (c. AD 250-800)
in Illinois. After a local farmer had plowed the topmost
surface of the site, and after the summer rains had washed
the surface to expose the artifacts, the surface materials
were collected from each 6-m (20-ft) square. The resulting
distribution maps gave useful indications of the structure
of the site below. There were deposits of discarded debris
(middens) where there was a high density of potsherds
and, between them, houses in areas with a low density of
sherds. The patterns indicated by the distribution maps
were tested by excavation.

This was a favorable case, where there was a shallow
depth of soil, and a close relationship between surface
scatter and underlying structures. Remote-sensing
techniques can be helpful in revealing site structure,
especially aerial imagery (Chapter 3). And remote sensing
can also be a useful preliminary to excavation. At the
Late Neolithic site of Divostin in the former Yugoslavia,
Alan McPherron was able to use a proton magnetometer
(Chapter 3) to locate the burnt clay floors of the houses
in the village, and thus draw an approximate plan before

excavation began. Often, however, the conditions are
unsuitable for such methods. Furthermore, the site in
question may be much larger than Hatchery West (which
was less than 2 ha or 5 acres) and surface materials, espe-
cially pottery, may be abundant. For such sites a survey
sampling method, such as random stratified sampling
(Chapter 3) may be necessary. On a large site, sampling
will also be required in the excavation. There are disad-
vantages in using small sampling units: they allow us to
excavate a wider variety of different parts of the site, but
fail to reveal much of the structures (houses, etc.) in ques-
tion. In other words, there is no substitute for good, wide
excavation areas.

For effective analysis of the community as a whole,
some structures need to be excavated completely, and the
remainder sampled intensively enough to obtain an idea of
the variety of different structures (are they repeated house-
hold units, or are they more specialized buildings?).

In general, the settlement will be either agglomerate or
dispersed. An agglomerate settlement consists of either
one or several large units (clusters) of many rooms. A
dispersed settlement plan has separate and free-standing
house units, usually of smaller size. In the case of agglom-
erate structures there is the initial problem of detecting
repeated social units (e.g. families or households) within
them, and the functions of the rooms.

In a now-famous analysis published in 1970 of the
agglomerate settlement of Broken K Pueblo, Arizona, in
the American Southwest, James Hill undertook a detailed
study of the functions of this 13th-century AD site. First
he plotted the association of different types of artifact
with different rooms. Then, in an ethnographic study of
living Pueblo Indians, he identified for the modern period
three different types of room — domestic (cooking, eating,
sleeping, etc.), storage, and ceremonial — and distinctions
between rooms used by males and by females. From this
ethnographic evidence he derived 16 implications to test
against his archaeological evidence, in order to discover
whether or not the three room types and male/female dis-
tinctions could be identified at Broken K Pueblo itself. His
testing suggested that the artifact patterning did indeed
indicate the existence of similar distinctions at Broken K.

In more recent years there have been criticisms of
Hill's conclusions. Newer work implies that Pueblo archi-
tecture, not the artifacts found in them, may be a better
guide to room function in prehistoric times. And the
analogy between modern and prehistoric male/female
distinctions is not satisfactorily demonstrated here. Cem-
etery analysis (see below) can provide a better correlation
between sex and specific artifact types. But Hill's approach
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Broken K Pueblo, Arizona: research linked rooms containing
firepits and corn grinders with domestic activities; smaller rooms
with storage; and two rooms where floors were sunk below
ground level with ceremonial.

was a pioneering and interesting one in social archaeol-
ogy, and his methods were commendably explicit, and
therefore open to critical appraisal by other scholars
(Chapter 12 considers this issue in more detail).

Another informative example of settlement study is
offered by Todd Whitelaw’s reinterpretation of the Early
Minoan site (c. 2300 BC) of Myrtos in southern Crete. The
excavator, Peter Warren, had suggested that this was a cen-
tralized community with a measure of craft specialization
(see below). His published report was so commendably
thorough as to allow Whitelaw to make a different sugges-
tion — that there was a domestic (household) organization
of production rather than craft specialization. By careful
study of the function of the rooms (from the remains and
features found in them), and their spatial arrangement,
he was able to show that the settlement consisted of 5 or 6
household clusters, each probably with 4—6 individuals.
Each cluster had cooking, storage, working, and general
domestic areas — there was no evidence of centralization or
specialized manufacturing.

The study of sedentary communities is made much
easier when separate houses can be identified at the
outset. In the 1920s, Gordon Childe excavated the extraor-
dinarily well-preserved Neolithic village of Skara Brae in
the Orkney Islands, north of Scotland. He found a settle-
ment, now dated to around 3000 BC, where the internal
installations (e.g. beds and cupboards) were still pre-
served, being made of stone. In such cases, the analysis
of the community and the estimation of population size
become much easier.

The Study of Ranking from
Individual Burials

In archaeology, the individual is seen all too rarely. One of
the most informative insights into the individual and his
or her social status is offered by the discovery of human
physical remains — the skeleton or the ashes — accom-
panied by artifacts deposited in the grave. Examination
of the skeletal remains (see Chapter 11) will often reveal
the sex and age at death of each individual, and possibly
any dietary deficiency or other pathological condition.
Communal or collective burials (burials of more than one
individual) may be difficult to interpret, because it will not
always be clear which grave-goods go with which deceased
person. It is, therefore, from single burials that one can
hope to learn most.

In segmentary societies, and others with relatively
limited differentiation in terms of rank, a close analysis
of grave-goods can reveal much about disparities in social
status. One must take into account that what is buried with
the deceased person is not simply the exact equivalent
either of status or of material goods owned or used during
life. Burials are made by living individuals, and are used
by them to express and influence their relationships with
others still alive as much as to symbolize or serve the dead.
But there is nevertheless often a relationship between the
role and rank of the deceased during life and the manner
in which the remains are disposed of and accompanied by
artifacts.

The analysis will seek to determine what differences
are accorded to males and females in burial, and to assess
whether these differences carry with them distinctions
in terms of wealth or higher status. The other common
factor involved with rank or status is age, and the possi-
bility of age differences being systematically reflected in
the treatment of the deceased is an obvious one. In rela-
tively egalitarian societies, achieved status — that is, high
status won through the individual's own achievements
(for example, in hunting) in his or her own lifetime — is
something commonly encountered, and often reflected
in funerary practice. But the archaeologist must ask, from
the evidence available, whether the case in question is
one of achieved status, or involves instead status ascribed
through birth. To distinguish between the two is not easy.
One useful criterion is to investigate whether children are
in some cases given rich burial goods and other indica-
tions of preferential attention. If so, there may have been
a system of hereditary ranking, because at so early an age
the child is unlikely to have reached such a status through
personal distinction.

Once the graves in the cemetery have been dated, the
first step in most cases is simply to produce a frequency
distribution (a histogram) of the number of different arti-



fact types in each grave. For further analysis, however, it is
more interesting to seek some better indication of wealth
and status so that greater weight can be given to valuable
objects, and less weight to commonplace ones. This at
once raises the problem of the recognition of value (for we
do not know in advance what value was given to objects at
the time in question). This important subject is discussed
in more detail in Chapters g and 10.

From the point of view of social questions, the work of
the British archaeologist Susan Shennan is useful. In an
innovative study of burials at the Copper Age cemetery
at Bran¢ in Slovakia, she assigned points on a scale of
“units of wealth,” making the assumption that the valuable
objects were those that took a long time to make, or were
made of materials brought from a distance or difficult to
obtain. This allowed her to produce a diagram of the wealth
structure of the cemetery in relation to age and sex. Some
individuals, particularly females, had much more elabo-
rate sets of grave-goods than others. She concluded that
there was a leading family or families, and status tended
to be inherited through the male line, females possibly
obtaining their rich artifacts only on marriage.

Sophisticated quantitative techniques can be used to
analyze artifact patterning in a cemetery, including factor
analysis and cluster analysis. Factor analysis involves the
evaluation of the correlation among variables between
assemblages. Cluster analysis groups assemblages
together in terms of the similarities between them. Both
involve the rigorous application of standard numerical
procedures.

Ranking is not expressed solely in the grave-goods, but
in the entire manner of burial. Some workers, among
them Joseph A. Tainter, have developed a more sophis-
ticated approach, seeking to use a much wider range of
variables. For instance, in Tainter's study of 512 Middle
Woodland burials (c. 150 Bc-AD 400) from two mound
groups in the lower Illinois River Valley, he chose 18 vari-
ables that each burial might or might not show. He used
cluster analysis to investigate relationships between the
burials, and concluded from this that there were different

Males Females

Mature-senile _-l

Mature | |
Adult-mature | | |
Adutt | |
Juvenile-adult | | |
Juvenile | | | |
Infant Il | |
Infant | | |

|:| Rich graves

Branc, Slovakia: age and sex distribution of burials.
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social groups. The variables used are worth quoting, as
they could be adapted to many different cases:

Checklist of Variables for Burials
1 Uncremated/cremated
Articulated/disarticulated
Extended/not extended
Earthwalls/log walls
Ramps/no ramps
Surface/sub-surface
Log-covered/not log-covered
Slab-covered/not slab-covered
Slabs in grave/no slabs
Interred in central location/not interred in central
location
11 Supine/not supine
12 Single/multiple
13 Ocher/no ocher
14 Miscellaneous animal bones/none
15 Hematite/no hematite
16 Imported sociotechnic items (status indicators, e.g.
royal crown)
17 Locally produced sociotechnic items
18 Technomic items (utilitarian objects, e.g. tools)
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This list of variables illustrates another important point:
that what one is seeking to study is social structure as a
whole, not just personal ranking. In life, and in some cases
in death, the individual has a whole series of roles and
statuses that we seek to detect and understand. To rank
individuals in a simple linear order in terms of one vari-
able or a combination of variables may be a considerable
oversimplification.

Collective Works and Communal Action

Segmentary societies did not always bury individuals in
cemeteries, so archaeologists cannot rely on this source
of information being available. Similarly, settlement sites
can be difficult to locate, and the remains scant. The origi-
nal ground surface may have been destroyed, either by
plowing or erosion, so that house floors or structures are
not preserved. For instance, all that remains for the early
farming period of northern Europe in the way of houses
and domestic evidence is often just a few postholes (where
timber uprights for house frames were set in the ground)
and the lower levels of rubbish pits. In all such cases, the
archaeologist in search of social evidence needs to turn to
another prime source: public monuments.

We all perhaps have a mental image of such major
monuments as the temples of the Maya or the pyramids of
Egypt, erected by centrally organized state societies. But a
great many simpler societies, at the level of chiefdoms or
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segmentary groups, have built substantial and conspicu-
ous structures. One thinks of the great stone monuments
of western Europe (the so-called “megaliths,” see box,
pp. 486-87), or the giant stone statues of Easter Island
in the Pacific Ocean. Indeed monuments like the Easter
Island figures have in the past been interpreted, wrongly,
as a sure sign of “civilization.” When the indigenous
society displays no other characteristics of “civilization,”
fantastic explanations have been put forward involving
long-distance migrations, vanished continents, or even
visitors from outer space. Such unsubstantiated notions
are looked at again in Chapters 12 and 14. For now, we may
turn instead to the techniques archaeologists apply when
searching for social information from such monuments,
particularly among segmentary societies. These involve
questions about the size or scale of the monuments; their
spatial distribution in the landscape; and clues about the
status of individuals buried in certain monuments.

How Much Labor was Invested in the Monuments?
To begin with, the scale of the monument in terms of the
number of hours it may have taken to build should be
investigated, using evidence not just from the structure
itself but also from experimental archaeology of the kind
described in Chapters 2 and 8. As explained in the box
overleaf, in the Wessex region of southern England the
largest monuments (so-called causewayed enclosures) of
the Early Neolithic period seem to have required some
100,000 hours of work to construct — within the capabili-
ties of 250 people working together for perhaps 6 weeks.
This does not suggest a very complex level of organization
and might indicate a segmentary or tribal society. But by
the Late Neolithic one of the biggest monuments, the great
mound of Silbury Hill, demanded 18 million hours, which
excavation of the site showed had been invested over a
span of no more than 2 years. The workforce must have
been of the order of 3000 individuals over this period of
time, which suggests the kind of mobilization of resources
indicative of a more centralized, chiefdom society.

How are the Monuments Distributed in the Land-
scape? It is also useful to analyze spatial distribution
of the monuments in question in relation to other
monuments and to settlement and burial remains. For
instance, the Neolithic burial mounds (long barrows) of
southern Britain — see box overleaf — around 4000-3000
BC each represented about 5000-10,000 hours of labor.
Their distribution in well-defined regions can be exam-
ined by drawing Thiessen polygons around them (see
p- 175), and by considering land use, such as the relation-
ship of long barrows to areas of lighter chalk soils most
suitable for early agriculture. It has been suggested that
each mound was the focal point of the territory of a group

of people permanently established there — a symbolic
center for the community.

The very act of creating a fixed area for the repeated dis-
posal of the dead implies an element of permanence. The
American archaeologist Arthur Saxe has suggested that in
those groups where rights to the use of land are asserted
by claiming descent from dead ancestors, there will be
formal areas maintained exclusively for the disposal of the
dead. In this perspective, collective burial in monumental
tombs is not simply a reflection of religious beliefs: it has
real social significance. Most of the megalithic tombs of
western Europe might thus be regarded as the territorial
markers of segmentary societies, because the spatial dis-
tribution does not suggest any higher level of organization.
This and other ideas about the megaliths are more fully
discussed in Chapter 12.

A different kind of analysis of the distribution of monu-
ments, in particular their visibility and intervisibility,
has been made possible through the use of Geographic
Information Systems (see Chapter 3). One such study was
undertaken by the British archaeologist David Wheatley
of the Neolithic long barrows of southern Britain. Using
GIS he generated a viewshed map for each long barrow in
the Stonehenge and Avebury groups. These maps showed
the locations in a direct line of sight from (and therefore
also to) each monument, calculated from a digital eleva-
tion model of the landscape. The area of land which might
theoretically be visible from each barrow location was
then worked out. Wheatley was able to show statistically
that, in general, the areas visible from the Stonehenge
group tend to be larger than would be expected through
the operation of pure chance. The same could not be
shown for the Avebury group of barrows. Taking this a
stage further, he added together the viewshed maps for
each monument, resulting in a cumulative viewshed map
demonstrating the intervisibility within a defined group
of monuments. Another statistical significance test ascer-
tained that the barrows of the Stonehenge group tend
to be in locations from which a large number of other
barrows in the group are visible; again this could not be
shown for the Avebury group.

Although such results are suggestive, they do not con-
clusively demonstrate that the long barrows on Salisbury
Plain were deliberately sited to maximize their visibility or
intervisibility, since these might in fact be a by-product of
their location rather than a reason for it. Such studies also
cannot take into account the effects ancient woodlands
would have had on visibility. It is, however, possible that
the choice of the location for constructing a barrow was
partly guided by the desire to incorporate visual references
to existing monuments. Thus, during the burial rituals at
the new barrow, the permanence of the prevailing social
order would have been visible all around. On the basis of



Line of sight: a line is drawn between two cells of a digital
elevation model to see whether there is a line of sight or not.
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Cumulative viewshed analysis for the intervisibility of barrows

of the Stonehenge group: percentages of projected intervisibility
[solid line] compared with actual (dotted line). The results suggest
that there is greater intervisibility between the barrows in this
group than would be expected by chance.
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the viewshed analysis of the Stonehenge long barrows,
therefore, the monuments might be better interpreted as
social foci for entire communities rather than territorial
markers for individual distinct family groups (in which
case it might be expected that their viewsheds would
not overlap very often). Similar interpretations have also
been advanced for the arrangement of bones within some
chambered tombs, and of the architectural arrangement of
chambers and forecourt at the West Kennet barrow.

Which Individuals are Associated with the Monu-
ments? Finally it is necessary to investigate the
relationship between individuals and monuments. When
the monument is associated with a prominent individual,
it might indicate that that person held high rank, and
might therefore suggest a centralized society. This would
not be the case for a monument associated with multiple
burials of individuals of apparently similar status. For
instance, in the chambered tomb at Quanterness in the
Orkney Islands, off the north coast of Scotland, dating to
¢. 3300 BC, remains of a large number of individuals were
found, perhaps as many as 390. Males and females were
about equally represented, and the age distribution could
represent the pattern of deaths in the population at large;
that is to say, that the age at death of the people buried
in the tomb (46 percent below 20 years, 47 percent aged
20-30 years, and only 7 percent over the age of 30 years)
could in proportional terms be the same as that of the
whole population. The excavators concluded that this was
a tomb equally available to most sectors of the community,
and representative of a segmentary society rather than a
hierarchical one, which the sophistication of its architec-
ture might at first have suggested.

Similar observations apply to ritual monuments other
than tombs, which similarly can give insights into social
organization. So, too, can any other major corporate works,
whether agricultural or defensive in function.

Relationships between Segmentary
Societies

Segmentary agricultural societies have a whole range of
relationships with their surrounding neighbors — mar-
riage ties, exchange partnerships, etc. The first step in
investigating such relationships archaeologically is to
look for the ritual centers that served for periodic meet-
ings of several groups. A study can then be made of the
sources of some of the artifacts found at these centers
(the techniques are explained in Chapter 9), to indicate
the geographical extent of the network of contacts repre-
sented at each center.

Some of the major public monuments in southern
Britain discussed in the previous section seem to have
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INTERPRETING
THE LANDSCAPE
OF EARLY WESSEX
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Prehistoric Wessex (the counties
of Wiltshire, Dorset, Hampshire,
and Berkshire in southern England)
preserves a rich collection of
major monuments from the early
farming period, but few remains
of settlements. Yet the analysis of
the scale and the distribution of
the monuments does allow the
reconstruction of important aspects
of social organization, and illustrates
one approach to the study of early
social relations. This has also been
the favored study area of the early
postprocessual archaeologists.

In the early phase of monument
construction (the earlier Neolithic,
¢. 4000-3000 BC), the most frequent
monuments are long earthen burial
mounds, termed long barrows, which

are up to 70 m (230 ft) in length. They
lie mainly on the chalklands of Wessex

where the light soils were suitable for
early farming.

Excavations show that the
monuments usually contained a
wooden burial chamber; some of
them have a chamber of stone. With
each cluster of mounds is associated
a larger, circular monument with
concentric ditches termed a
causewayed camp or enclosure.

Analysis of the spatial distribution
and the size of the long barrows
suggests a possible interpretation.
Lines drawn between them divide
the landscape into several possible
territories, which are roughly
equivalent in size. Each monument
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In the early phase, clusters of burial

mounds establish a social landscape, each
cluster with its causewayed enclosure. Analysis
indicates that each mound was the territorial
focus for a small group of farmers. This was

a segmentary society, where no one group
was dominant.

seems to have been the focal point for
social activities and the burial place of
the farming community inhabiting the
local territory. A group of 20 people
would have needed about 50 working
days to construct a long barrow.

In the later phase, the causewayed enclosures
were replaced by major henge monuments
(see key, opposite below). Their scale indicates
centralized organization, and hence perhaps

a chiefdom society. At this time the two great
monuments Stonehenge and Silbury Hill
were built.

The distribution of these long
barrows has also been analyzed
using GIS to produce viewshed
maps of the intervisibility of the
monuments (see p. 192—93). The
first monument builders were

West Kennet long barrow is one of the largest known monuments of its type.




Stonehenge, formed of huge sarsen stones

and smaller bluestones, and greatest of the

Wessex monuments, had largely reached its
current form by around 2500 BC.

constructing a social landscape and
thereby a different world from that
of the Mesolithic foragers which it
replaced.

In the early phase of construction
there is little suggestion of the
ranking of sites or individuals: this
was an egalitarian society. The
causewayed enclosures may have
served as a ritual focus and periodic
meeting place for the larger group
of people represented by one whole
cluster of long barrows. (The 100,000
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hours’ labor required to construct one
could be achieved in 40 working days
by 250 people.) This would have been
a segmentary, or tribal, society.

In the later phase (the later
Neolithic, ¢. 3000—2000 BC), the long
barrows and causewayed camps went
out of use. In place of the latter, major
ritual enclosures are seen. These were
large circular monuments delimited
by a ditch with a bank usually outside
it: they are termed henges. Each
would have required something of
the order of 1 million hours of labor
for its construction. The labor input
suggests the mobilization of the
resources of a whole territory. About

Analysis of the scale of the Wessex monuments in terms of labor hours needed for their
construction suggests the emergence of a hierarchy in the later phase that may mirror a
development in social relations and the emergence of a ranked society. In the earlier Neolithic
the scale of monuments is commensurate with an egalitarian, segmentary society.

APPROX. WORK HOURS REQUIRED FOR CONSTRUCTION KEY
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300 people working full time for at
least a year would be needed: their
food would have to be provided for
them unless the process was spread
over a very long period.

During this period (c. 2800 BC)
the great earth mound at Silbury Hill
was built. According to its excavator,
it required 18 million hours of work,
and was completed within 2 years.
A few centuries later (c. 2500 Bc)
the great monument at Stonehenge
took final shape, with its circle of
stones, representing an even greater
labor investment, if the transport
of the stones is taken into account:
a massive corporate endeavor.

Stonehenge as a Place for

the Ancestors

Ethnographic analogy has also

been used in relation to Stonehenge
by Mike Parker Pearson and
Ramilisonina. In 1998 they proposed
that Stonehenge was built for the
ancestors, linked by its avenue and
the River Avon to a “domain of the
living” centred on timber circles

at Woodhenge and Durrington
Walls. They devised the idea from
analogy with the recent tradition

of megalithic funerary monuments
in Madagascar. Between 2003 and
2009, the Stonehenge Riverside



Bluestonehenge: members of the SRP team
stand marking the positions of stone holes at
the culmination of the excavation in 2009.

An Aubrey Hole is excavated by the SRP at
Stonehenge in 2008. These stone holes form
a circle around the monument and once held
bluestones. When Stonehenge was remodeled
in c. 2500 BG, it is thought that stones from
the Aubrey Holes and Bluestonehenge were
brought together and reused.

Project (SRP), led by Parker Pearson,
carried out 45 excavations in and
around Stonehenge to investigate this
hypothesis. It found that Stonehenge
was first constructed in 30002920
BC as an enclosed cemetery, being
sited at the southern end of a natural
landform of three parallel ridges
coincidentally aligned on the solstice
axis later marked by Stonehenge’s

sarsen settings. This geological
feature was recognized by prehistoric
people; two of its ridges later became
the Stonehenge avenue’s banks. It
may have been considered as an axis
mundi (“world axis”). The SRP found
evidence that Welsh bluestones were
erected at Stonehenge in 3000-2920
BC, forming a circle in the so-called
Aubrey Holes.

A different way of viewing the landscape around Stonehenge based on
the work of Mike Parker Pearson. He divides it into areas associated with
the living and with the dead, reflected in the use of different materials for
construction (timber and stone) and different types of pottery.
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Stonehenge, their observations
indicate, stayed in use as a
cremation cemetery for 500 years.

In 2620-2480 B, the sarsen circle
and trilithons were erected and the
bluestones repositioned inside this
new monument. During this period,
timber counterparts — Woodhenge
and the Southern Circle — were
constructed within a large settlement
at Durrington Walls, where an avenue
to the River Avon was aligned on

the opposite solstice axis to that of
Stonehenge. Faunal remains indicate
feasting episodes in midwinter and
midsummer.

The discovery at the end of the
Stonehenge avenue of a new stone
circle they called “Bluestonehenge,”
dating to c. 3000 Bc, and of three
timber monuments along the riverside
at Durrington, demonstrates, they
argue, the role of the river as the link
between the stone domain of the dead
and the wooden domain of the living.

Stonehenge as a Place of Healing
Timothy Darvill and Geoff Wainwright,
on the other hand, share a different
view of Stonehenge, which they term
“the Healing Hypothesis.” Their
recent fieldwork suggests to them that
Stonehenge was a monument for the
living involving healing ceremonies
and rites of passage. Recognizing that
Stonehenge was built in an ancient
sacred landscape they propose that
what really sets the site apart from the
other great ceremonial monuments
built in southern Britain during the
3rd millennium Bc was the transport
(although see p. 312) and subsequent
use of bluestones from North
Pembrokeshire in the west of Wales.
In the center at Stonehenge were
five sarsen trilithons which they take
to be representations of ancestral
deities presiding over the inner
sanctum, enclosed by a ring of 30
sarsen uprights joined by lintels.
Within the Sarsen Circle were about
80 “bluestones” imported from
the Preseli Hills of Pembrokeshire
some 220 km (135 miles) away to the
west. Comprising an assortment of
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dolerites, rhyolites, tuffs, shales, and
sandstones these “bluestones” were
used throughout the structural life
of the monument, culminating in an
oval of dolerite pillars in the center
surrounded by a ring of geologically
mixed stones. This arrangement is a
microcosm of the actual landscape
from which the stones derived.
Moreover, springs issuing from the
Preseli Hills were enhanced in the
Bronze Age and their water is widely
considered to have health-giving and
healing properties, while much the
same belief is recorded for the stones
of Stonehenge from the 12th century
AD onwards. Accepting that early
accounts perpetuate deep-rooted
oral traditions, one of Stonehenge’s
original roles was therefore as a

Excavations at Stonehenge in 2008, directed
by Timothy Darvill and Geoff Wainwright.

healing center for local people and
pilgrims alike. Excavations by Darvill
and Wainwright in 2008 not only
showed that the bluestones were key
to the meaning of the monument,
but also that pieces were taken away
perhaps as talismans or healing
charms. The work also showed that
Stonehenge continued as a focus for
ceremony and ritual well into early
modern times.

Stonehenge as a place for the
ancestors or as a place of healing
are two different positions, both
based upon recent fieldwork. Not

all of the views of the two teams are
necessarily in conflict. Ultimately

a well-balanced view will need to
reconcile their different observations
and to adjudicate upon the competing
claims of the prehistoric living and
the ancestral dead.
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been just such ritual centers. In particular, the causewayed
enclosures of the Early Neolithic have been interpreted as
central meeting places — social and ritual centers for the
tribal groups in whose territory they lay, and also for larger,
periodic meetings with participants from a much greater
area. Stone axes at these sites came from far-away sources,
hinting at just how broadly based the social interconnec-
tions were at this early time.

The public consumption of food and drink has always
been a special feature of periodic meetings, especially
those of a ritual nature, whether or not these are associ-
ated with conspicuous monumental architecture. The
whole issue of feasting has come into renewed promi-
nence in archaeological discussion. And in favorable
circumstances it is eminently open to investigation
through material residues.

Similarities and differences in the style and appearance
of certain types of artifact — for instance, decorated pottery
— can provide important clues to the interactions between
societies. However, as we saw in an earlier section (see p.
183), Ian Hodder has shown that while various features
of material culture are used to maintain tribal distinc
tions, others are not patterned in this way. At present
archaeologists have not found a reliable way to distinguish
in the archaeological record such symbols of ethnic dif-
ferentiation and to “read” them correctly — for instance, to
distinguish them from symbols of rank, or of some other
type of specialization, or from mere examples of decorative
fashion. Conventions of communication are considered
further in Chapter 10.

Farming Methods and Craft Specialists

In segmentary societies the existence of settled villages,
cemeteries, public monuments, and ritual centers all
indicate greater social complexity than in mobile hunter-
gatherer societies. One way to try to measure how
societies begin to show still greater complexity is to look
at farming methods and the growth of craft specialists.
Here we shall be concerned with social implications:
more detailed questions about how archaeologists look
at dietary aspects of farming, and technological aspects
of craft production, are considered in Chapters 7 and
8 respectively. The increasing need for communities
to exchange goods as craft production developed is the
subject of Chapter 9.

As the farming way of life took root in different parts
of the world after 10,000 years ago, there is evidence in
many areas for a gradual intensification of food produc-
tion, manifested by the introduction of new farming
methods such as plowing, terracing, and irrigation, the
use of poorer quality land as better land grew scarce, and
the exploitation for the first time of so-called “secondary

products” such as milk and wool (the meat of domestic
animals being the “primary product”). How archaeolo-
gists can identify such evidence is discussed in Chapters
6 and 7. What we should note here is that these are all
developments requiring a greater expenditure of human
effort — they are labor-intensive techniques — and new and
varied kinds of expertise. For instance, plowing allows
once unproductive poor-quality land to be cultivated but
it takes more time and effort than cultivating better-
quality land without the plow. Moreover, activities like
terracing involve cooperative effort on the part of a whole
community. These are all activities that can be looked at
to measure the likely number of work hours and size of
labor force required. As in the case of public monuments,
a really significant increase in the effort expended (for
instance, on the introduction of irrigation) would suggest
some more centralized organization of the workforce,
perhaps signaling the transition from a non-hierarchical,
segmentary type of society to one that is much more cen-
tralized, such as a chiefdom.

If we turn now to craft specialization as a source of
social information, there is a useful distinction to be
drawn here between segmentary societies and central-
ized ones. In segmentary societies, craft production
is mainly organized at the household level — what the
American anthropologist Marshall Sahlins in his book
Stone Age Economics (1972) termed the “Domestic Mode
of Production.” In more centralized societies such as
chiefdoms and states, on the other hand, though the
household unit may still play an important role, much of
the production will often be organized at a higher, more
centralized level.

This distinction is useful at the practical level of survey
and excavation. Even small villages in segmentary soci-
eties will show signs of household craft production in the
form of pottery kilns or perhaps slag from metalworking.
But only in centralized societies does one find towns and
cities with certain quarters given over almost entirely to
specialized craft production. At the 1st millennium AD
metropolis of Teotihuacan (see pp. 93—94), near modern
Mexico City, for instance, the specialized production of
tools from the volcanic glass obsidian took place in desig-
nated areas of the city.

Quarries and mines to extract the raw materials for
craft production developed with the crafts themselves,
and provide another indicator of economic intensification
and the transition to centralized social organization. For
example, the flint quarries of the first farmers of Britain,
around 4000 BC, required less specialized organization
than the later flint mine at Grimes Graves in eastern
Britain (c. 2500 BC), with its 350 shafts up to 9 m (30 ft)
deep and complicated network of underground galleries

(see p. 311).
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TECHNIQUES OF STUDY FOR CHIEFDOMS AND STATES

Most of the techniques of analysis appropriate to segmen-
tary societies remain valid for the study of centralized
chiefdoms and states, which incorporate within them-
selves most of the social forms and patterns of interaction
seen in the simpler societies. The investigation of the
household and degree of differentiation on the rural
village site are just as relevant; so too is the assessment of
the degree of intensification of farming. The additional
techniques needed arise because of the centralization of
society, the hierarchy of sites, and the organizational and
communicational devices that characterize chiefdom and
state societies. Once again, it is the nature of these devices
that interests us, not simply the classification of society
into one form or another.

Identifying Primary Centers

Techniques for the study of settlement patterning were
discussed earlier in this chapter. As already indicated
there, the first step, given the results of the field survey, is
to consider the size of the site, either in absolute terms, or
in terms of the distances between major centers so as to
determine which are dominant and which subordinate.
This leads to the creation of a map identifying the principal
independent centers and the approximate extent of the ter-
ritories surrounding them.

The reliance on size alone, however, can be misleading,
and it is necessary to seek other indications of which are
the primary centers. The best way is to try to find out how
the society in question viewed itself and its territories. This
might seem an impossible task until one remembers that,
for most state societies at any rate, written records exist.
Their immense value to the archaeologist has already been
outlined. Here we need to stress their usefulness not so
much in understanding what people thought and believed
— that is the subject of Chapter 10 — but in giving us clues
as to which were the major centers. Written sources may
name various sites, identifying their place within the
hierarchy. The archaeological task is then to find those
named sites, usually by the discovery of an actual inscrip-
tion including the name of the relevant site — one might,
for example, hope to find such an inscription in any sub-
stantial town of the Roman empire. In recent years, the
decipherment of Maya hieroglyphs has opened up a whole
new source of evidence of this sort (see box overleaf, and
also box on pp. 130-31).

In some cases, however, the texts do not give direct
and explicit indications of site hierarchy. But placenames
within the archive can sometimes be used to construct a
hypothetical map by means of multi-dimensional scaling

(MDSCAL) — a computer technique for developing spatial
structure from numerical data. The assumption is made
that the names occurring together most frequently in
the written record are those of sites closest to each other.
The British archaeologist John Cherry developed such a
map for the lands of the early Mycenaean state of Pylos in
Greece (c. 1200 BC).

Even myth and legend can sometimes be used in
a systematic way to build up a coherent geographical
picture. For instance, the so-called “Catalogue of Ships”
in Homer’s Iliad, which indicates how many ships each of
the centers of Greece sent to the Trojan War, was used by
Denys Page to draw an approximate political map of the
time, illustrated below. It is interesting to compare it with
a map drawn using only the hard archaeological data for
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Late Bronze Age Greece: a map of territories derived from
Homer's Iliad (top] compares well with a territorial map (above)
based solely on archaeological evidence.
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INVESTIGATING MAYA TERRITORIES

F)m)

Copan Tikal

The Southern Maya Lowlands of the
Classic period, c. AD 250—900, was

a densely settled region with many
large population centers interspersed
with rural hamlets, agricultural fields,
and a variety of ecosystems. The first
clues to their political organization
came with the discovery of “emblem
glyphs,” hieroglyphic compounds
that were initially believed to identify
individual cities. It is now known that
emblem glyphs are the dynastic titles
of Maya kings and describe each as
the “holy lord” of a particular polity.
As dynastic titles, they are often
identifiable with locations that could
remain stable over many centuries.
However, royal courts could also
fission into two, with cadet lineages
establishing new polities whose rulers
carried the same emblem glyph as
that of the parent dynasty. The most
dramatic example is the kingdom

of Tikal, a prince from which gave
rise to a new dynasty (using the
same emblem glyph) at Dos Pilas.
This same prince would later wage
war against his homeland, playing

a significant role in the political
upheaval that brought over a century
of political decline to Tikal. Royal
courts could also apparently move
wholesale from one dynastic seat to
another. Such may have been the case
when the powerful “Kaan” or “snake”
dynasty moved from the site of
Dzibanche to the center of Calakmul.

A “Hegemonic” System

The distribution of sites whose
rulers were accorded emblem glyphs
indicates that the lowlands during
the Classic period were somehow
divided into a dense “mosaic” of
numerous small states. Yet, not all

Calakmul

Emblem glyphs
(above) of 7 of the
most important Classic
Maya states, shown
also on the map of the
arrangement of Classic
Maya political territories
c. AD 790 (right). (The
Thiessen polygons are
based on the distribution
of emblem glyphs and
do not reflect the greater
power of Tikal and
Calakmul.)
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kingdoms were of equal size, and
not all “holy lords” were of equal
authority. The true distribution of
political power gravitated toward
especially large centers whose rulers
could most successfully combine
militarily success with canny
political maneuvering. The ongoing
decipherment of Maya writing has
revealed a complex network of patron-
client relationships between greater
and lesser polities, contributing to

a surprisingly detailed historical
outline for this era. In the model
first proposed by Simon Martin

and Nikolai Grube, powerful Maya
states were the cores of loosely
structured “hegemonic” systems,
which exercised some control over
subject kingdoms without completely
absorbing them into larger unitary
polities. Major players in the Maya
political landscape included such
large and impressive centers as
Copan, Tikal, Calakmul, Palenque,
and Caracol.

Studying Maya Territorial
Differences

While the people who lived in these
Classic period kingdoms are today

all glossed by archaeologists as
“The Maya,” they represented a
diversity of peoples with distinct
cultural patterns. The ruling elite
shared common patterns of royal
architecture, inscriptions, and notions
of kingship, but the Maya Lowlands
was not a monocultural whole.
Research by Charles Golden,
Andrew Scherer, and Guatemalan
colleagues in the kingdoms of
Yaxchilan and Piedras Negras hints
at some of the practices that their
peoples enacted, consciously or not,
to differentiate themselves from one
another. The dynasties of Yaxchilan
and Piedras Negras competed with
one another for much of the Classic
period for control over a territory that
today straddles the boundary between
Guatemala and Mexico. By the 7th
century AD a firm border had grown
up between the two kingdoms, with
the northern limits of the Yaxchilan
kingdom, in particular, defended
by a series of fortified outposts and
palaces overseen by nobles who acted
as war-captains, delivering captives as
tribute to their suzerain.
Investigations show that people
on either side of the ancient border
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distinguished themselves from

the populace in the neighboring
kingdom through material culture,
ritual, and daily practices that were
strikingly public and deeply personal.
Pottery styles and technologies differ
significantly, revealing not just the
personal preferences of consumers
but also deeply engrained habits of
ceramic production.

The primary axes of settlements
and monumental architecture in the
two kingdoms are perpendicular to
one another (30 degrees in the case
of Piedras Negras, and 120 degrees
at Yaxchilan). Burials are aligned
along these same distinctive axes,
and within the graves the deceased
were accompanied by patterns of
grave-goods particular to one or the
other kingdom.

Such differences should perhaps
not be surprising. Indeed today in
Guatemala, Mexico, Belize, and
Honduras there are still millions
of people speaking the nearly
30 distinct languages of the
Mayan language family, living in
communities with dramatically
different identities, histories,
and customs.

The dashed line in the map
above indicates the putative
8th-century AD border between
Yaxchilan and Piedras Negras.
At Tecolote (inset), a secondary
center in the Yaxchilan polity, a
system of fortifications designed
to withstand attacks from
Piedras Negras lies north of the
site. (Above right) The West
Acropolis at Yaxchilan. (Right)
On this lintel from La Pasadita
a kneeling captive from Piedras
Negras is offered to Bird Jaguar
1V, ruler of Yaxchilan in the mid-
8th century AD.

Part of the defences (below)
north of Tecolote. Spanning the
small valley between two hills,
the stone wall was a foundation
for a wooden palisade.
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fortified sites and palace centers in Mycenaean Greece:
the archaeological and the historical pictures correlate
very well.

Usually, however, site hierarchy must be deduced by
more directly archaeological means, without placing
reliance on the written word. The presence of a “highest-
order” center, such as the capital city of an independent
state, can best be inferred from direct indications of central
organization, on a scale not exceeded elsewhere, and
comparable with that of other highest-order centers of
equivalent states.

One indication is the existence of an archive (even
without understanding anything of what it says) or of
other symbolic indications of centralized organization.
For instance, many controlled economies used seals to
make impressions in clay as indications of ownership,
source, or destination (a seal is illustrated on p. 179). The
finding of a quantity of such materials can indicate organi-
zational activity. Indeed, the whole practice of literacy and
of symbolic expression is so central to organization that
such indications are of great relevance.

A further indication of central status is the presence of
buildings of standardized form known to be associated
with central functions of high order. In Minoan Crete, for
instance, the “palace” plan around a central court is recog-
nized in this way. Therefore, a relatively small palace site
(e.g. Zakros) is accorded a status which a larger settlement
lacking such buildings (e.g. Palaikastro) is not.

The same observation holds true for buildings of ritual
function, because in most early societies the control of
administration and control of religious practice were
closely linked. Thus, a large ziggurat in Mesopotamia in
Sumerian times, or a large plaza with temple-pyramids in
the Maya lowlands, indicates a site of high status.

Failing these conspicuous indicators, the archaeolo-
gist must turn to artifacts suggestive of the function of
a major center. This is particularly necessary for surface
surveys, where building plans may not be clear. Thus, on
site surveys in Iraq, workers studying the Early Dynastic
period, such as Robert Adams and Gregory Johnson, have
used terracotta wall cones as indicators of higher-than-
expected status for the smaller sites where they are found.
The cones, known to form part of the decoration of temples
and other public buildings on larger sites in the region,
suggest that such smaller sites may have been specialized
administrative centers.

Among other archaeological criteria often used to indi-
cate status are fortifications, and the existence of a mint in
those lands where coinage was in use.

Clearly, when settlement hierarchy is under consid-
eration, sites cannot be considered in isolation, but only
in relation to each other. The exercise is very much one of
early political geography.

Functions of the Center

In a hierarchically organized society, it always makes sense
to study closely the functions of the center, considering
such possible factors as kingship, bureaucratic organiza-
tion, redistribution and storage of goods, organization of
ritual, craft specialization, and external trade. All of these
offer insights into how the society worked.

Here, as before, the appropriate approach is that of the
intensive site survey over the terrain occupied by the center
and its immediate vicinity, together with excavation on
as large a scale as is practicable. Again, this is a sampling
problem, where the objective of comprehensiveness must
be balanced against limited resources of time and finance.
In the case of smaller centers, just a few hectares in extent,
an intensive area survey will be perfectly appropriate. But
for very large sites, a different approach is needed.

Abandoned Sites. Many of the most ambitious urban pro-
jects have been carried out at abandoned sites, or at sites
where the present occupation is not of an urban character,
and does not seriously impede the investigation. (The
problems of continuously urban sites, i.e. ones that remain
major centers today, are considered below.) The first
requirement, which may present practical difficulties if the
site is forested, is a good topographic map at something
like a scale of :1000, although this may not be convenient
for sites several kilometers in extent. This map will indicate
the location of major structures visible on the surface, and
some of these will be selected for more careful mapping.
On sites where extensive excavations have already been
conducted, their results can also be included.

Such topographic maps are among the most cost-effective
undertakings of modern archaeology. One of the most inter-
esting examples is Salvatore Garfie’s survey of the site of Tell
el-Amarna, the capital city of the Egyptian pharaoh Akhen-
aten, as part of the British project of survey and excavation
there. The site was occupied for only 13 years in the 14th
century BC, and was then abandoned. The buildings were
of mud brick and are not well preserved as surface features,
so the map draws heavily on excavations over the course of a
century. In the New World, there have been several projects
of comparable scale, one of the most notable being the Uni-
versity of Pennsylvania’s great mapping project at the Maya
city of Tikal, and similar work is now under way at several
Maya sites. Perhaps the most ambitious project of all,
however, has been the survey at the greatest Mexican urban
center, Teotihuacan (see pp. 93—94).

The preparation of a topographic map is only the first
stage. To interpret the evidence in social terms means
that the function of any structures revealed has next to be
established. This involves the study of the major ceremo-
nial and public buildings — temples have a social as well



as religious function — and other components of the city,
such as areas for specialist craft manufacture, and resi-
dential structures. Differences in standards of housing
will reveal inequalities between rich and poor and there-
fore an aspect of the social hierarchy.

Quite often, however, the function of large and pre-
sumably public buildings is difficult to establish, and there
is a temptation to ascribe purposes to them based on guess-
work. For instance, the excavator of Knossos on Crete, Sir
Arthur Evans, gave names such as “the Queen’s Megaron”
to some of the rooms there, without any good evidence for
the term. Similarly, Sir Mortimer Wheeler allocated terms
like “College” and “Assembly Hall” to buildings within the
“Citadel” of Mohenjodaro (in modern Pakistan), one of the
great Harappan cities, without supporting evidence that
they actually served such purposes.

One way to begin studying the city in detail is the inten-
sive sampling of artifact materials from the surface. At
Teotihuacan the topographic map (at a scale of 1:2000)
was used as the basis for surface sampling on foot. Trained
fieldworkers covered the whole site, walking a few meters
apart, and collected all the rims, bases, handles, and other
special sherds and objects visible to them. The data from
Teotihuacan have been processed in an ambitious com-
puter project by George Cowgill. In this way the spatial
distribution of specific artifact types can be mapped, and
inferences made about the patterns of occupation in dif-
ferent periods.

A stage beyond intensive surface sampling can be the
kind of combined surface examination and selective excava-

5 How Were Societies Organized? Social Archaeology

tion carried out at Tell Abu Salabikh by Nicholas Postgate,
which revealed the largest area of housing known from any
3rd-millennium Bc site in southern Iraq. Usually, however,
excavation on a large scale will be needed for a major center
such as a city. Some of the most famous and successful
excavations earlier this century have been of this kind, from
Mohenjodaro in the Indus Valley to the biblical city of Ur in
present-day Iraq.

With luck, the preservation conditions for the last
period of occupation will be good. If the site is located in
the vicinity of a volcano, this last period may very well be
superbly preserved by volcanic ash and lava. Well-known
cities buried and preserved for posterity in this fashion
include Pompeii in southern Italy (see box, pp. 24—25) and
Akrotiri on the Greek volcanic island of Thera (Santorini)
(see box, pp. 154-55), but there are a number of others: for
example, Cuicuilco was the great rival to Teotihuacan in
the Valley of Mexico until volcanic eruptions destroyed the
city some 2000 years ago. In such extreme circumstances,
however, preliminary topographic mapping of the kind
just described may not be possible, since structures will be
buried too deeply to show up on the surface.

Occupied Sites. The problems are similar, but much
more difficult in practice, with continuously occupied
urban sites: early centers that remain urban centers to this
day and have, therefore, not only a complex stratigraphic
succession, but modern buildings on or around the site.
For such sites, the approach has to be a longer-term one,
taking every opportunity provided by the clearing of a site

A streetin the
town at Akrotiri,
buried in volcanic
ash in the great
eruption of Thera
in around 1600 Bc
(and now protected
by a modern steel
structure], gives
a vivid picture of
urban life.
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for new construction, and building up a pattern of finds
that eventually take on a coherent shape. This has been
very much the story of urban archaeology in Britain and
Europe, where the remains of Roman and medieval towns
are generally buried beneath modern ones. In a way, this is
akind of sampling, but one where the location from which
the sample is taken is not the choice of the research worker
butis determined by availability.

The work of the Winchester Research Unit in southern
England between 1961 and 1971 is a good example. By
excavating beside the cathedral, it was possible to trace the
history of older structures. Evidence from previous archae-
ological work, together with the more recent excavations,
have provided a good impression of the Roman, Saxon, and
medieval towns underlying the present city of Winchester.
Another good example is the city of York, discussed in
detail in Chapter 13, and the issue of applied or compliance
archaeology (known in the UK as salvage or rescue archae-
ology) in cities and elsewhere threatened with destruction
is discussed in Chapter 15.

Occupied site: Winchester, southern England. (Left)

Excavations in progress beside the cathedral. (Right]) The complex
development of the city up to AD 1400, based on a decade of
excavation and many years of post-excavation analysis. Inhabited
areas are shown in color.

Administration beyond
the Primary Center

Investigation of the mechanisms of organization need
not be restricted to the primary, capital center. Outside
the main center there may be many clues indicating
a centrally organized administration. It is useful, for
example, to search for artifacts of administration. Perhaps
the most obvious of these are the clay sealings found
at secondary centers where the redistributive system is
administered. Equally useful are other imprints of central
authority, such as the imperial seal in any empire, or royal
emblems such as the cartouche (the royal name in a dis-
tinctive cigar-shaped frame) of an Egyptian pharaoh, or
the display of a royal coat of arms. Nor need the existence
of a central jurisdiction be indicated by only the actual
emblems of power: a Roman milestone on a road, for
instance, carries with it the message that itis part of a cen-
trally administered system of imperial highways.

A second approach is to look at standardization of
weights and measures (for further discussion, see pp. 396—
97). Such standardization is found within most centrally
administered economic systems. In many cases, the stand-
ard units came to be utilized outside the boundaries of the
particular state as well.

The existence of a good road system is important to the
administration of any land-based empire, although less
significant for the smaller nation states that could be
crossed by an army on foot in the course of a couple of
days. The road system within the Roman empire gives

0.5 miles N
1Tkm ;
. -

\

* mint
" burials

i

il | /
Mid-1st century BC l Mid-1st century AD

e = palace

/‘5 | =cathedral A )

=

(

* burials

3rd & 4th centuries AD

m palaces
4
Lol

religious house_s.-"|
« mints < Y-

c. 1000 = &LJ \

c. 1400




The Appian Way. Begun in 312 Bc, parts of this great Roman road
survive in the outskirts of Rome. One can still walk on the Roman
paving stones and admire the flanking tombs and monuments.

one of the clearest indications of central administration,
and would do so even if written records were unavailable.
The Inca road network indicates central organization of a
society without such records.

Clear indications of the exercise of military power can
give the most direct insight possible into the realities of
administration: control of territory often depended heavily
on military might. Defensive works on a major scale offer
similar insights and mark decisive boundaries. The Great
Wall of China, begun in the late 3rd century Bc, is perhaps
the best-known example.

Investigating Social Ranking

The essence of a centralized society and of centralized
government is a disparity between rich and poor in owner-
ship, access to resources, facilities, and status. The study
of social organization in complex societies is thus in large
measure the study of social ranking.

Elite Residences. Residential structures can indicate
marked differences in status. Large and grandiose build-
ings, or “palaces,” are a feature of many complex societies,
and may have housed members of the social elite. The
difficulty comes in demonstrating that they actually did so.
Among the Maya, for example, recent research has shown
that the term “palace” is too general, covering a variety
of structures that had different functions. Perhaps the
best solution is to combine detailed study of the structure
(architecture, location of different artifacts) with ethno-
archaeological or ethnohistoric research. David Freidel and
Jeremy Sabloff did this successfully in their analysis of the
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island of Cozumel, off the east coast of Mexico's Yucatan
peninsula. Using 16th-century Spanish descriptions of
elite residences, they were able to identify architecturally
similar structures in the pre-Columbian archaeological
record dating to a couple of centuries earlier. Test excava-
tions helped clarify the functions of the buildings.

Great Wealth. The very existence of great wealth, if it can
be inferred to have been associated with particular indi-
viduals, is a clear indication of high status. For instance,
the treasures of the Second City at Troy, unearthed (or so
he claimed) by Heinrich Schliemann in 1873, must indi-
cate considerable disparity in the ownership of wealth.
The treasure included gold and silver jewelry as well as
drinking vessels, and there can be little doubt that it was
intended for personal use, perhaps on public occasions.

Depictions of the Elite. Perhaps even more impressive
than wealth, however, are actual depictions of persons of
high status, whether in sculpture, in relief, in mural deco-
ration, or whatever. The iconography of power is further
discussed in Chapter 10, but in many ways this is our most
immediate approach to social questions. Although such
depictions are not often found, it is not uncommon to find
symbolic emblems of authority such as Egyptian cartou-
ches, to which may be added artifacts such as royal scepters
or swords.

Burials. Undoubtedly, the most abundant evidence of
social ranking in centralized societies, just as in non-central-
ized ones, comes from burial, and from the accompanying
grave-goods. As discussed in the section on segmentary
societies, a profitable approach is to consider the labor
input involved in constructing the burial monuments, and
the social implications. The largest and most famous such
monuments in the world are the pyramids of Egypt, over
8o of which still exist. At the most straightforward level of
analysis they represent the conspicuous display of wealth
and power of the highest ranking members of Egyptian
society: the pharaohs. But fascinating research by, among
others, the British archaeologist Barry Kemp and the
American archaeologist Mark Lehner, has shed further
light on the social and political implications of this colos-
sal expenditure of effort — which involved in the case of
the Great Pyramid at Giza the shifting of some 2.3 million
limestone blocks, each weighing 2.5-15 tons, during the
23-year reign of pharaoh Khufu, who died c. 2550 BC. As
the diagram overleaf shows, there was a brief period of
the most immense pyramid building activity in Egypt,
dwarfing what had gone before and what followed. The
peak period of this activity indicates the harnessing of
huge resources by a highly centralized state. But what hap-
pened afterwards? Kemp has argued that the reduction in
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Burial evidence for elite power

(Left] These basalt statues were placed as offerings in a high-
status tomb beneath the Royal Palace at Qatna, the center of
an ancient Syrian kingdom dating to between 1900 and 1350 Bc.

(Below] Cutaway view of the Temple of the Inscriptions, Palenque,
Mexico, showing at the base the hidden burial chamber of Pakal,
ruler of this Maya city who died in AD 683, as we know from
inscriptions at the site. Nothing was known of the tomb until a slab
in the upper chamber was lifted in 1952, and the filled-in passage
beneath cleared.

(Bottom) The terracotta army: some 8000 life-size figures form
part of the vast funerary complex of Qin Shi Huangdi, first emperor
of China.
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(Above] The colossal building effort required to erect the
pyramids reflects the centralization of power in the hands
of pharaohs such as Djoser, Sneferu, Khufu, and Khafre.

pyramid building coincides interestingly with a transfer
of social and economic resources to the provinces, away
from the main area of the pyramids.

The pyramids and other burial monuments are not the
only source of information about social organization and
ranking in ancient Egypt and the Middle East. Magnificent
grave-goods have often been recovered, such as the arti-
facts found in 2002 in the royal tomb at Qatna, Syria and
Tutankhamun's treasures (see box, pp. 64—65). In the New
World one thinks, for instance, of the Temple of the Inscrip-
tions at Palenque, which held deep within it the tomb of the
Maya city’s ruler, Lord Pakal (more precisely K’inich Janaab
Pakal I), who died in AD 683 and was buried with his superb
jade mosaic mask (illustrated on p. 352). Major excavations
at Copan, Honduras, likewise revealed a splendid Maya
noble’s tomb beneath the famous Hieroglyphic Stairway
there, and another, the tomb of the dynastic founder, in the
foundational structure below Temple 16.

In many early civilizations the ultimate power and rank
of the dead ruler were emphasized by the ritual killing of
royal retainers, who were interred with the monarch. Such
funeral rites have been brought to light in the Sumerian
Royal Graves at Ur, in modern Iraq, and among the burials
of the Shang dynasty at Anyang in China. The huge army
of terracotta warriors buried next to the tomb of the first
Chinese emperor, Qin Shi Huangdi, represents a develop-
ment of this practice, where the life-size terracotta figures
take the place of members of the real imperial army.

The remarkable lack of royal burials in the Indus civiliza-
tion of India and Pakistan has long puzzled archaeologists,
leading some scholars to suggest that wealth and position
may have been deliberately masked in public cemeteries as
part of the civilization's ideology.

There are many examples too of elite burials among
smaller-scale state societies and chiefdoms. One of the most
skillfully conducted excavations in western Germany was
that of a Celtic chieftain’'s grave at Hochdorf, dating to the
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6th century Bc, where Jorg Biel painstakingly recovered the
collapsed remains of a wagon, drinking vessels, and many
other grave-goods, including the wheeled bronze couch on
which the dead chief lay, covered with gold jewelry from
head to foot. The Shaft Graves at Mycenae in Greece and the
Anglo-Saxon ship burial at Sutton Hoo in England represent
similar discoveries by earlier generations of archaeologists.

However, all these remarkable burials are of individu-
als uniquely powerful in their societies. To obtain a more
comprehensive picture of a ranked society it is necessary
to consider the burial customs of the society as a whole. In
many cases, it has proved possible to discover something
about the elites that existed at a level below that of the
ruler. Research carried out over many years at Moundville,
Alabama, is a good example (see box overleaf).

There is undoubtedly more scope for useful investiga-
tions of social structure through cemetery analysis in
ranked societies. Up to now, most sophisticated cemetery
studies have been devoted to less centralized societies, as
reviewed in a previous section. Cemetery data of the early
historic period in the Old World have conventionally been
studied with a view to illustrating the existing historical
texts, or refining typological schemes as an aid to chro-
nology and the study of art history. Only now is the focus
shifting toward studies of disparities in social status.

Investigating Economic Specialization

Centralized societies differ from non-centralized ones in
anumber of important respects. In general, the more cen-
tralized structure allows greater economic specialization,
and this in turn brings increased efficiency of produc-
tion. Centralization is often associated with an increased
intensification of farming, for not only do centralized
societies normally have higher population densities, but
they must also produce enough surplus to support full-
time (as opposed to part-time) craft specialists. In turn,
the greater degree of craft specialization is made possible
only by the organizing abilities of a more centralized
society, which is able to manage and promote an increase
in agricultural productivity.

Intensified Farming. The initial development of new
farming methods for more intensive food production
was discussed above in the section concerned with the
study of segmentary societies. In centralized societies
the process is taken a stage further, with a still greater
emphasis on labor-intensive techniques such as plowing.
In addition, major public works such as irrigation canals
are often undertaken for the first time, made possible by
the coercive, organizing powers of a central authority.
Another indicator of growing intensification may be the
reorganization of the rural landscape into smaller units, as
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ARCHAEOLOGY AND SOCIAL
ANALYSIS AT MOUNDVILLE

During its heyday from the 13th into
the 15th centuries AD, Moundville
was one of the greatest ceremonial
centers of the Mississippian culture
in North America. The site takes its
name from an impressive group of
20 mounds constructed within a
palisaded area, 150 ha (370 acres)
in extent, on the banks of the Black

Warrior River in west-central Alabama.

Moundville was first dug into as long
ago as 1840, but major excavations
did not take place until the 20th
century, in particular by C.B. Moore in
1905 and 1906, and D.L. Dejarnette in
the 1930s. More recently Christopher
Peebles and his colleagues combined
systematic survey with limited
excavation and reanalysis of the
earlier work to produce a convincing
social study of the site.

Peebles and his team first needed a
reliable chronology. This was achieved
through an analysis of the pottery
by Vincas Steponaitis, using in the
first instance a seriation study (see
Chapter 4) of whole vessels from
a sample of burials at the site. The
resultant relative chronology was
then cross-checked with excavated
ceramics from known stratigraphic

contexts, whose radiocarbon dating
helped convert the scheme into an
absolute chronology.

Using this framework, it was now
possible to study the development
of the site through several phases.
Preliminary survey of neighboring
sites also established the regional
settlement pattern for each phase.

Over 3000 burials have been
excavated at Moundville, largely
dating to the 14th and 15th centuries
when much of the site became,
in effect, an extensive necropolis.
Peebles used the technique of cluster
analysis to group 2053 of them
according to social rank. Peebles
observed that the small number of
people of highest rank (Segment A:
classes IA, 1B, and Il in the pyramidal
diagram) were buried in or near
the mounds with artifacts exclusive
to them, such as copper axes and
earspools. Lower-ranking individuals
of Segment B (Classes Ill, V) had
non-mound burials with some grave-
goods but no copper artifacts, while
those of Segment C, buried on the

periphery, had few or no grave-goods.

Peebles found interesting
differences according to age and sex.

UNITED STATES
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Slate palette
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The 7 individuals in Class IA, the top
of the social pyramid, were all adults,
probably males. Those of Class IB
were adult males and children, while
Class Il comprised individuals of all
ages and both sexes. It seems clear
that adult males had the highest
status. The presence of children in
Class IB suggests that their high
status was inherited at birth.

There is much more to say about
the work at Moundville. But it should
be clear from this summary how the
various dimensions of information
already examined come together
to suggest a regional organization
with a well-marked hierarchy of
sites, controlled by a highly ranked
community at Moundville itself — what
Peebles terms a chiefdom society.

Changing settlement patterns in the Moundville region. In Phase | (AD 1050—1250) Moundville was simply a site with a single mound, like other
similar sites in the area. By Phase I, however, it had grown larger, establishing itself as the major regional center. After its heyday in Phase 11,
Moundbville disappeared as a significant site in Phase IV (after 1550), when the region no longer had a dominant center.




@ Burial/grave lot - Moundbville Il

Burial/grave lot - Moundville Il
or Alabama River phase

Mound

Moundbville, Ap 12001450, when the center was at its height and
afterwards when many burials were made in the site area.
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Pyramid-shaped social hierarchy at Moundbville, based on a cluster
analysis of 2053 burials. Artifacts listed against each cluster (Classes
|1-X) are grave-goods.

the population increases and the amount of land available
for each farmstead thereby diminishes.

Taxation, Storage, and Redistribution. An important
indicator of the centralized control of a society is the exist-
ence of permanent storage facilities for food and goods,
which the central authority will draw on periodically to
feed, reward, and thus indirectly control its warriors and
the local population. It follows that taxes, for instance in
the form of agricultural and other produce to replenish
state storehouses, will be found among centralized socie-
ties: without them the controlling authority would have no
wealth to redistribute. In chiefdom societies “taxation” may
take the form of offerings to the chief, but in more complex
societies the obligation is generally formalized. Much of a
state’s bureaucracy will be devoted to the administration
of taxation, and direct indications of bureaucracy, such as
recording and accounting systems, in general document it.

A good example of a research project that has helped
clarify this interaction of taxation, storage, and redistribution
in one part of the world is the work of the American archae-
ologist, Craig Morris (1939—2000), at the city of Huanuco
Pampa, a provincial capital of the Inca empire high up in the
Andes. This city was at one time inhabited by some 10,000-
15,000 people and had been built from scratch by the Inca
as an administrative center on the royal road to Cuzco, the
imperial capital. We know from written accounts by early
Spanish chroniclers that Inca rulers exacted taxation in the
form of labor on both state lands and state construction pro-
jects, including building Hudnuco Pampa.

Many of the goods thus produced were stored in state
warehouses — but to what purpose? Close analysis by
Morris of a sample of some 20 percent of the more than
soo warehouses at Hudnuco, as well as other structures
there, suggested that stored potatoes and maize were used
primarily to supply the city at this high altitude, where food
production was difficult. But the city itself functioned to
accommodate highly organized ceremonies in its huge
central plaza, during which feasting and ritual maize-beer
drinking took place, thus redistributing much of the stored
wealth to the local populace.

As Morris states, this ceremonial aspect of adminis-
tration seems to have been very important in early state
societies. The sharing of food and drink reinforced the idea
that participation in the empire was something more than
working in state fields or fighting in a distant war.

Craft Specialists. The increased importance of craft spe-
cialists is another indicator of a centralized society that can
be identified archaeologically. Full-time craft specialists
leave behind well-defined traces, because each craft has its
own particular technology and is generally practiced in a
different location within the urban area.
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Hudnuco Pampa again provides a helpful example.
Although craft production here was much less developed
than in many early cities elsewhere in the world, Morris
successfully identified a compound of 50 buildings given
over to the making of beer and clothing. Thousands of
special ceramic jars and dozens of spindle whorls and
weaving implements provided the archaeological clues;
the ethnohistoric record linked these with beer and cloth
production, more particularly with a special social class
of Inca women known as aklla, who were kept segregated
from the rest of the population.

Morris was able to show from his study that the dis-
tinctive architecture of the compound — enclosed by a
surrounding wall with a single entrance, which thus
restricted access — and the density of occupational refuse,
suggested the presence of permanently segregated aklla
craft specialists.

Detailed archaeological research of this kind is being
carried out in many parts of the world, particularly into
the specialized production of pottery, metal, glass, and
lithic materials such as obsidian (all of which are dis-
cussed more fully in Chapter 8). The work of the Italian
archaeologist Maurizio Tosi at the site of Shahr-i-Sokhta
in modern Iran is a case in point, providing as it does
an impression of the scale of craft specialization and its
relationship to the central administration on the Iranian
plateau during the 3rd millennium Bc. By studying the
evidence of craft production in different parts of the site,
Tosi showed that some activities (notably textile produc-
tion and leather-working) were restricted to residential
areas, while others (such as stone tool, lapis lazuli, and
chalcedony working) were strongly represented in spe-
cialist workshop areas.

Relationships between Centralized
Societies

External contacts between centralized societies cannot
be understood simply in terms of the exchange of goods:
they are also social relations. Traditionally, these have
been examined, if at all, within the framework of domi-
nance models, where the “influence” of a primary center
on outlying secondary areas is considered, often in what
has been called the “diffusion” of culture (see Chapter 12).
Most interactions between societies, however, take place
between neighbors of roughly equal scale and power.
These interactions have been termed peer polities. They
need to be more carefully considered than has usually so
far been the case in archaeology: one or two broad head-
ings can be discussed.

The role of warfare in early societies is one topic that
merits investigation, as discussed in the box opposite.
Warfare for most societies was a complex mix of ritual,

CONFLICT AND WARFARE

The origins and extent of the practice
of warfare in prehistoric times have
been a frequent focus of recent
research. It has long been agreed
that warfare is generally a recurrent
feature of early state societies. It is
amply documented in the writings
from Greece and Rome, and for
early China in the “Seven Military
Classics” including The Art of War,
texts originating in the 4th century Bc
in what is appropriately termed the
“Warring States Period.”

Reliefs decorating the palaces of
the Assyrian kings around 700 BC
depict graphic scenes of warfare, while
the inscriptions record the victories
and the prowess of the ruler. Similar
scenes are portrayed in Egyptian reliefs
a millennium earlier. The Vulture Stela
of the Sumerian civilization in the
3rd millennium Bc shows scenes of
slain captives being trampled under
the feet of the victorious army, and
comparable images decorate some of
the earliest monuments in Mexico (in
Oaxaca, see p. 496) in the Formative
Period of the Zapotec civilization.

Indeed, radiocarbon dates from
Oaxaca have led Kent Flannery
and Joyce Marcus to suggest that
intervillage raiding began there almost
as soon as the region developed

Six burned postholes
in an early palisade
at San José Mogote,
Oaxaca, Mexico,
suggest warfare was
already present in

the early Formative

segmentary societies, and thus a Period.




Relief on the so-called
Vulture Stela from Lagash (Telloh),
Iraq, showing scenes of Sumerian warfare in
the 3rd millennium Bc.

few centuries after village life was
established. It is clear also that the
inscriptions on many Classic Maya
stelae (see box, pp. 200—01) related
to territorial expansions, and that
competition between states was often
expressed in warfare.

The “Noble Savage”

For earlier times, however, it has
been more common to think in
terms of the peace-loving “noble
savage,” whose idyllic existence
prior to the cares of civilization was
celebrated by the 18th-century French
philosopher Jean-Jacques Rousseau.
But there has always been a contrary
view, formulated for instance by the
17th-century English philosopher
Thomas Hobbes, that the tribal
natives were warlike, with lives that
were “solitary, poor, nasty, brutish,
and short.”

Until relatively recently there has
been a tendency among archaeologists
to side with Rousseau, despite the
frequent burial of weapons as seen
for instance in the graves of the
European Bronze Age. These were
often regarded as prestige artifacts,
of mainly symbolic value. Several
recent studies have led to a radical
reassessment of this position.

The first of these reassessments
was by Lawrence Keeley. His own
fieldwork with the Neolithic period
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in northeast Belgium
demonstrated that the
ditched enclosures of
the time, from c. 5000 to
2000 BC, are not simply

separating domestic
space from the wild, but

genuine fortifications. In his
study he cites the remains of
the mass killings of Talheim in
Germany, from around 5000 Bc: “The
bodies of eighteen adults and sixteen
children had been thrown into a large
pit: the intact skulls show that the
victims had been killed by blows from
at least six different axes” (Keeley
1997, 38). He points out that there
is also ample evidence in northern
Europe for violent death among the
remains of the final hunter-gatherers
of the preceding Mesolithic period.

Keeley’s careful and worldwide
survey suggests that in early
prehistoric times warfare was not
so much the exception as the norm.
The new Oaxaca evidence supports
the view that warfare, or rather local
raiding, was often a feature of early
village communities.

Work in the American Southwest
by Steven LeBlanc, inspired in part by
Keeley's arguments, has pointed in
the same direction. Warfare became

of symbolic significance,

most intense during what is termed
the Late Period (c. AD 1250 to 1540),
coinciding with the introduction of
the recurved bow. LeBlanc was also
able to document warfare in the Early
Period (AD 1-900), although in the
Middle Period peace seems to have
broken out. And a study by C. and

J. Turner, disquietingly entitled Man
Corn, set out in detail the possible
evidence for cannibalism in the
American Southwest. In doing so
they reassert a view which in the
past has been criticized by a majority
of anthropologists: the controversy
remains a lively one (see p. 440 and
box on pp. 438-39).

It is recognized that the motives for
war may vary. In recent New Guinea,
warfare was part of the competition
between tribes and not generally
driven by motives of territorial
expansion. With the Aztecs of Mexico
one purpose was to secure captives
to sacrifice in their elaborate temple
rituals. Cannibalism, while certainly
not a general feature accompanying
warfare, may not have been as rare
as once thought. The latest research
suggests that among pre-state
societies the pattern was neither
endless peace nor unrelenting war —
a more nuanced picture than either
Rousseau or Hobbes envisaged.

Skeletons found in a pit at Talheim, Germany, dating to c. 5000 B, indicative of mass killing,
contradict the notion of peaceful early farming society (left to right, males, females, and children).
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territorial conquest, vendetta, and violent political dis-
course. Competition is a frequent undertaking between
societies, sometimes within a ritual framework. The study
of places where games were played, or of certain cere-
monial areas, may reveal that many interactions between
societies took a competitive form. This seems to be the case
for the ball courts of Mesoamerica and was certainly so for
the great Panhellenic games of ancient Greece, of which the
Olympic Games were the most famous.

One of the most frequent features accompanying com-
petition is emulation, where the customs, buildings, and
artifacts employed in one society come to adopt the form
of those used in neighboring ones. This proves to be so in
almost every area, but these issues of style and symbolic
form have scarcely been handled yet by archaeologists.
In so far as they involve the use of symbols, and hence a
consideration of what people think as much as what they
do, they are discussed further in Chapter 10.

THE ARCHAEOLOGY OF THE INDIVIDUAL AND OF IDENTITY _

The discussion so far in this chapter has as its starting
point the concept of the society and its organization. This
is a deliberate feature of the structure of this book, where
before questions are asked about the variety of human
experience it is necessary first to form some view about the
scale of a society and its complexity — thus gaining a holis-
tic view. But at the same time this might be criticized as a
“top-down” approach, where one begins with questions of
organization and of hierarchy, of power and of centraliza-
tion, and only then turns to the individual who actually
lives in society, to that person’s role, gender, and status and
to what it was really like to live there at that time and in that
social context.

It would be equally valid to start with the individual
and with social relationships, including kinship rela-
tions, and to work outward from there: what one might
term a “bottom-up” approach. This might involve the
consideration of networks of social relationships, and
indeed this approach has been developed by Clive Gamble
in his work on the Paleolithic period. Gamble contrasts
two differing anthropological views of culture: the cog-
nitivist approach, involving mental representations of
social structures, and the phenomenological approach,
which stresses the active engagement of people with
their environment. The latter in particular can be seen to
operate at the level of the individual. “The rhythms and
gestures of the body during the performance of social life,
the habitual actions of living, mean that social memory
is passed on in non-textual, nonlinguistic ways” (1998,
429). These experiences are undergone through indi-
vidual, interpersonal contacts which are effected through
the development of networks. “The elaboration of the
extended network through symbolic resources led to the
regional social landscape” (1998, 443).

This would also be the tendency of many social anthro-
pologists and sociologists, and indeed also of economists
interested in personal transactions at the microeconomic
level. In Chapter 10, “What Did They Think?,” this is the
outlook adopted from the outset, beginning with a con-

sideration of the cognitive map of the individual, adopting
the philosophical standpoint which is there identified as
“methodological individualism.”

In some ways this approach has initial resemblances
with that adopted by interpretive archaeologists of the
postprocessual school, although the philosophical back-
ground is a different one. They emphasize, following in
part the work of the French sociologist Pierre Bourdieu,
that social concepts, such as the categories which we
habitually use when speaking for instance of age or
gender or class, are constructs of our own society and
ultimately of ourselves. This point is exemplified below in
relation to gender (p. 215), where the seemingly obvious
point is made that biological sex as an objective category is
to be distinguished from the social roles which we ascribe
to men, to women, to warriors, to midwives, etc., which
are indeed sex-related but are in fact constructs that are
very differently conceived when we compare one specific
society with another.

Archaeologists such as Julian Thomas and Roberta Gil-
christ have applied Bourdieu's concept of habitus (which
we might define as socially constituted structuring princi-
ples or dispositions operating within each individual) — a
rather abstract notion, but still a useful one — to the archae-
ology and material culture of the Neolithic (early farming
period) and the medieval world respectively. A remarkable
thing about the archaeological record, with its long time
trajectories, is that it allows us to trace the emergence and
development in the world of entirely new concepts — e.g.
of value and wealth (as discussed in relation to the burial
at prehistoric Varna in Chapter 10, pp. 400-o01), of owner-
ship, of kingship, and indeed many of those by which we
organize our very thinking. Bourdieu (19777, 15) speaks of:

a permanent disposition, embedded in the agents’ very
bodies in the form of mental dispositions, schemes of
perception and thought... such as those which divide
up the world in accordance with the oppositions
between the male and the female, east and west, future



and past... etc. and also, at a deeper level, in the form of
bodily postures and stances... ways of standing, sitting,
looking, speaking or walking.

These things, although they may at first seem to us as
natural “givens” are in fact culturally specific: they are
developed and adopted by humans within a society. One
may thus regard habitus as an informing ideology that
is communicated and reproduced through a process of
socialization or enculturation in which material culture
plays an active role.

Thomas and other archaeologists of the “Neo-Wessex”
school have emphasized that conventions and rituals, such
as those practiced at the Neolithic monuments of Wessex
in the 3rd millennium Bc (see box, pp. 194—97), will have
helped to shape the world view, the dispositions, indeed the
habitus of the early farmers, just as the environment of the
medieval nunneries, material as well as spiritual, discussed
by Gilchrist, will have shaped the habitus of the community
of nuns. The buildings in which one lives and their custom-
ary use will affect the patterns of daily life of the individual,
and the individual's experience and expectation of what is
normal and commonplace. At a different level, the frequent
experience of ritual practice, to the extent that it becomes
normal and natural, governs the expectations and assump-
tions of everyday life. These ideas lead us to see at how deep
a level social categories and roles are and indeed the con-
structs of the very societies that use them.

These concepts are not to be taken for granted: indeed
the techniques of archaeology allow us to see when such
constructs are first given material form (as in the dif-
ferentiation in dress of ornament of men and women
in the European Bronze Age, or the earliest emblems
of prestige displayed by an individual whom we might
identify as a chief).

There are many dimensions or vectors of identity.
As noted below, gender has been the most extensively
discussed in recent years. But age and age grades have
recently been the subject of attention. The problems of
recognizing prestige and high status have been discussed
earlier along with the concept of ranking (which belongs as
much in a “top-down” discussion as in one taken from the
“bottom up”). In recent years ethnicity has come to the fore
again (see box, p. 184), not least for the misuse of archaeol-
ogy by political groups for contemporary political ends (see
Chapter 14).

The theme of the archaeology of social inequality has
perhaps not been very comprehensively addressed yet,
but in the field of historical archaeology there have been
systematic studies of the material culture of some under-
privileged groups, including