Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

Lithics
Macroscopic Approaches to Analysis
Lithics, the practice of stone artifact analysis, has undergone many changes in recent years with
the development of new techniques of analysis and the assessment of older techniques. This book
is a fully updated and revised edition of William Andrefsky, Jr.’s ground-breaking manual on
lithic analysis. Designed for students and professional archaeologists, this highly illustrated
book explains the fundamental principles of the measurement, recording and analysis of
stone tools and stone tool production debris. Introducing the reader to lithic raw materials,
classification, terminology and key concepts, it comprehensively explores methods and
techniques, presenting detailed case studies of lithic analysis from around the world. It
examines new emerging techniques, such as the advances being made in lithic debitage analysis
and lithic tool analysis, and includes a new section on stone tool functional studies. An extensive
and expanded glossary makes this book an invaluable reference for archaeologists at all levels.
W I L L I A M A N D R E F S K Y , J R . is Professor of Anthropology at Washington State University.
He is the author of Lithics (First Edition, 1998) and Lithic Debitage (2001) and numerous articles
on archaeology and anthropology.

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

Cambridge Manuals in Archaeology
General Editor
Graeme Barker, University of Cambridge
Advisory Editors
Elizabeth Slater, University of Liverpool
Peter Bogucki, Princeton University
Cambridge Manuals in Archaeology is a series of reference handbooks designed for an
international audience of upper-level undergraduate and graduate students, and professional
archaeologists and archaeological scientists in universities, museums, research laboratories, and
field units. Each book includes a survey of current archaeological practice alongside essential
reference material on contemporary techniques and methodology.
Books in the series
Clive Orton, Paul Tyers, and Alan Vince, P O T T E R Y I N A R C H A E O L O G Y
R. Lee Lyman, V E R T E B R A T E T A P H O N O M Y
Peter G. Dorrell, P H O T O G R A P H Y I N A R C H A E O L O G Y A N D C O N S E R V A T I O N ,

2ND EDN

A. G. Brown, A L L U V I A L G E O A R C H A E O L O G Y
Cheryl Claassen, S H E L L S
Elizabeth J. Reitz and Elizabeth S. Wing, Z O O A R C H A E O L O G Y
Clive Orton, S A M P L I N G I N A R C H A E O L O G Y
Steve Roskams, E X C A V A T I O N
Simon Hillson, T E E T H , 2 N D E D N
William Andrefsky, Jr., L I T H I C S , 2 N D E D N

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

Lithics
Macroscopic Approaches to Analysis
SECOND EDITION
William Andrefsky, Jr. Washington State University, Pullman

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

CAMBRIDGE UNIVERSITY PRESS

Cambridge, New York, Melbourne, Madrid, Cape Town, Singapore, São Paulo
CAMBRIDGE UNIVERSITY PRESS

The Edinburgh Building, Cambridge CB2 2RU, UK
Published in the United States of America by Cambridge University Press, New York
www.cambridge.org
Information on this title: www.cambridge.org/9780521615006
# William Andrefsky, Jr., 1998, 2005
This book is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without
the written permission of Cambridge University Press.
First published 1998
Fifth printing 2004
Second edition 2005
Printed in the United Kingdom at the University Press, Cambridge
A catalog record for this book is available from the British Library
ISBN-13 978-0-521-84976-0 hardback
ISBN-10 0-521-84976-4 hardback
ISBN-13 978-0-521-61500-6 paperback
ISBN-10 0-521-61500-3 paperback
Cambridge University Press has no responsibility for
the persistence or accuracy of URLs for external or
third-party internet websites referred to in this book,
and does not guarantee that any content on such
websites is, or will remain, accurate or appropriate.

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

To Marilyn and Claire

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

CONTENTS

List of figures
List of tables
Preface
Preface to second edition
Acknowledgments
1 A brief introduction to lithic analysis
The organization of the book
Early historical development
A perspective on microwear
The truth about replication

page xii
xvi
xix
xxi
xxiii
1
1
3
5
7

2 Basics of stone tool production
Basic terminology
Fracture mechanics
Stone tool morphological dynamics
Summary

11
12
24
30
38

3 Lithic raw materials
A brief review of geochemical techniques
Rock genesis
Igneous rocks
Sedimentary rocks
Metamorphic rocks
Summary

41
43
46
47
50
56
59

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

x

CONTENTS

4 Getting started in lithic analysis: identification
and classification
Attributes and attribute states
Types and typologies
A basic chipped stone typology
Summary

61
62
66
74
84

5 Flake debitage attributes
Debitage condition and termination
Debitage striking platforms
Debitage size
Debitage dorsal cortex
Debitage curvature
Summary

86
87
89
98
103
109
111

6 Approaches to debitage analysis
Typological analysis of debitage
Aggregate analysis of debitage
Dissecting debitage assemblages
Summary

113
114
131
140
141

7 Approaches to stone tool analysis
Core analysis
Flake tool analysis
Biface analysis
Tool function
Summary

143
144
160
177
195
199

8 Artifact diversity and site function
Artifact types and function
Site function models
Summary

201
202
210
221

9 Lithic analysis and prehistoric sedentism
Sedentism and archaeology
Sedentism in North America

224
224
227

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

CONTENTS

Occupation duration and the Mousterian
of west-central Italy
Raw-material qualities and relative sedentism
Summary

231
235
243

10 Conclusion

245

Glossary
References
Index

252
263
296

© Cambridge University Press

xi

www.cambridge.org

Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

FIGURES

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17
2.18
3.1
3.2
3.3
4.1
4.2
4.3
4.4
4.5
4.6

Examples of detached pieces and objective pieces
page 13
Flintworking tools
14
Unidirectional core examples
15
Multidirectional core examples
17
Multidirectional cores
18
Four different examples of conchoidal flakes
19
Conchoidal flake showing common elements and terminology
19
Schematic illustration of flake termination types
21
Example of biface variability
23
Variation found in hafted bifaces
24
Three classic flake types
25
Schematic illustration of a Hertzian cone
26
Schematic diagram of three types of flake initiation
27
Schematic illustration showing a bifacial reduction sequence
32
Schematic illustration of microliths inserted as barbs for a bone point
33
Sketches of Dalton bifaces from the Brand site
35
Schematic diagram of a hafted endscraper
36
Examples of Perkiomen points
37
Igneous rock identification chart
49
Schematic diagram of quartz genesis
55
Schematic diagram of quartz particle deformation and fracture
57
Gross variability found in chipped stone artifacts
64
Dendrogram showing sixteen individuals and sixteen types
68
Unimodal distribution of blade characteristics
69
Two-dimensional plot of frequency data from Figure 4.3
72
Contingency tables for biface characteristics
73
Example of gender and age characteristics
73

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

LIST OF FIGURES

4.7
4.8
4.9
4.10
4.11
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
5.10
5.11
5.12
5.13
5.14
5.15
6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8
6.9
6.10
6.11
6.12

Generalized morphological typology for all chipped stone tools
Location of blade elements and haft elements on biface forms
Flake tool examples
Flake debitage specimens
Examples of nonflake angular shatter debitage
Flake termination examples
Shattered flake fragments observed from the ventral side
Flakes with enlarged striking platform showing variability in shape
Schematic diagram of platform surface measured for platform angle
Locations for measuring flake platform width and thickness
Schematic diagram showing four generalized flake platform types
Flake removed from a river cobble with a cortical surface
Flake length measurements
Flake width and thickness measurements
Flake size grades
Variable amounts of dorsal cortex on flakes and flake tools
Dot grid superimposed over the dorsal surface of a flake
Example of dorsal flake scar variation
Schematic diagram of a flake in cross-section
Abstract representation of flake curvature
Thickness measurements
Examples of biface thinning flakes
Example of bipolar flaking
Examples of flakes removed to retouch an endscraper
Debitage classification flow chart
Flake type frequencies from unidirectional and multidirectional cores
Bifacial reduction comparison of flake characteristics
Cumulative frequency distribution of flake sizes
Discriminant scores for archaeological samples
Frequency of flake size classes
Cumulative frequency curves for count and weight
Concentration curves showing cumulative frequency of counts and
weights
7.1 Unidirectional core showing potential technique for measuring core
length
7.2 Maximum linear dimension on two different shapes of cores
7.3 Schematic diagrams of microblade core reduction
7.4 Schematic diagram of classic Levallois core reduction

© Cambridge University Press

xiii

76
78
80
83
84
87
88
91
93
95
96
97
100
101
103
105
107
108
110
111
120
124
125
126
128
131
133
134
136
137
138
139
146
147
148
149

www.cambridge.org

Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

xiv

LIST OF FIGURES

7.5 Schematic diagram showing conical shape of Levallois core
7.6 Schematic diagram illustrating the sequential removal of
Levallois flakes
7.7 Schematic diagram showing the centripetal recurrent Levallois
strategy
7.8 Examples of bifacial cores showing maximum linear dimension
7.9 Schematic diagram showing the sequence of bifacial edging
7.10 Bipolar core example showing flake scars originating from
opposite ends
7.11 Schematic diagram illustrating two general kinds of core reduction
7.12 Relative percentage of flakes for centripetal and platform core types
7.13 Contingency table illustrating abundance and quality of lithic
raw material
7.14 Examples of general flake tool variability
7.15 Schematic diagram of a reduction trajectory for a cobble
7.16 Schematic diagram of a reduction trajectory for a large flake blank
7.17 Schematic diagram of a microblade core reduction strategy
7.18 A superimposed quad diagram over the dorsal surface of flakes
7.19 Schematic drawing of flake tools in various hafting contexts
7.20 Example of a backed blade
7.21 Various haft element measurements
7.22 Flake tools showing the location of retouched edges
7.23 Examples of outline morphologies found on flake tools
7.24 Estimated edge angles
7.25 Schematic diagram of retouch type and retouch distribution
7.26 Index of invasiveness for flake tools
7.27 Geometric index of reduction
7.28 Examples of hafted bifaces
7.29 Measurements for nonhafted bifaces
7.30 Distribution plot of bifacial cores and bifacial preforms
7.31 Location of blade and haft element on biface forms
7.32 Common hafted biface measurements
7.33 Schematic diagram illustrating five biface stages from cobble core
7.34 Schematic diagram illustrating five biface stages for hafted biface
7.35 Biface classification flow chart identifying four biface types
7.36 Cumulative proportion of various biface types
8.1 Example of prehistoric biface types and contemporary hunting tips
8.2 Illustrations of endscrapers showing cutting edge angle

© Cambridge University Press

150
151
152
153
154
154
156
157
159
161
163
164
166
167
168
169
170
172
173
174
175
176
178
179
180
183
184
186
189
190
193
195
204
205

www.cambridge.org

Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

LIST OF FIGURES

8.3
8.4
8.5
9.1
9.2

Schematic forager model showing seasonal movement
Schematic diagram illustrating a collector mobility strategy
Theoretical relationship between diversity and residential mobility
Relationship between core types and lithic raw-material availability
Size comparison of bipolar and freehand cores

© Cambridge University Press

xv

211
213
217
242
243

www.cambridge.org

Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

TABLES

3.1
3.2
4.1
4.2
4.3
5.1
6.1
6.2
6.3
6.4
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
7.11
8.1
8.2
8.3
8.4
8.5

Rock families and conversion processes
page 46
Common clastic sedimentary rocks
52
Attribute scale and arithmetic operations
66
Biface weights and typological groups
70
Blade length and width values
71
Dorsal cortex scores for specimens illustrated in Figure 5.11
107
Number of flakes with cortex amounts for three cores
117
Bulb size differences between hard- and soft-hammer percussion
121
Percentage of biface thinning flakes in two areas of North America
127
Relative frequency of flake types for cores
130
Size values for cores illustrated in Figures 7.1, 7.2, and 7.8
152
Mean measurements of cores and cobbles from sites in
northern Bosnia
156
Differences in core and biface use based upon relative sedentism
158
Mean assemblage values from Middle Paleolithic sites
160
Attribute values for preforms and small bifacial cores
182
Attribute descriptions for measurements illustrated in Figure 7.32
186
Technical description of biface stages
188
Hypothetical biface data associated with quarry areas
191
Chipped stone tool frequencies from the Santa Ynez river valley
192
Count of intensively analyzed bifaces from Santa Ynez river valley
192
Proportion of unfinished bifaces relative to distance from source
194
Similarity and evenness indices for three site types
215
Artifact diversity compared with magnitude and frequency of move
217
Artifact diversity compared with length of wet season residence
218
Number of artifact types and density for Mesolithic site types
219
Lithic tool types compared with site types from East Africa
221

© Cambridge University Press

www.cambridge.org

Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

LIST OF TABLES

9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9
9.10

Ratio of bifaces to informal cores
Percentage of tools with facial retouch
Percentage of faceted platforms and biface thinning flakes over time
Frequencies of retouched and unretouched tools
Reduction index values for single-edged tools
Relative frequencies of unusually large lithic specimens
Frequency of bifacial cores and informal cores
Frequency of raw-material types and tool types
Frequency of formal and informal tool types
Frequency of artifact types by raw material from Swift Bar

© Cambridge University Press

xvii

228
230
231
232
233
235
237
238
238
240

www.cambridge.org

Cambridge University Press
0521849764 - Lithics: Macroscopic Approaches to Analysis, Second Edition
William Andrefsky
Frontmatter
More information

PREFACE

As a boy I remember my brother and I roaming the fields and woods along the creeks
and rivers that empty into the Chesapeake Bay, and finding my first ‘‘arrowhead.’’
Such treasures were interpreted by us as ‘‘missed shots’’ by prehistoric hunters, or
the spot where a wounded warrior died in battle. However, most of the artifacts were
discovered at a site where hundreds of stone artifacts could be found. I often
wondered why perfectly good stone artifacts were left at such locations. On a good
day sometimes dozens of ‘‘arrowheads’’ could be found at the same place. Did
prehistoric people store these artifacts at the site and never return for them? Were
stone age people so absent-minded that they would lose dozens of ‘‘arrowheads’’
around their camps? Perhaps the artifacts we found were rejects?
To this day, I still wonder why stone tools which appear to be perfectly functional and useful are left at sites. The more I look at them, the more I realize that
many different factors influence their final disposition. Some lithic tools are
rejects, others are lost, and still others may not be tools and instead are the
by-products of tool production. Stone tools may have different values depending
upon the amount of effort expended in their production or the availability of raw
materials. The context within which a stone tool is made and used is important for
determining how it will be discarded or preserved. All of these variable situational
and social contexts are increasingly recognized as important influences in the
understanding of stone tools. This book attempts to show how characteristics of
stone tools and stone tool assemblages are affected by various contexts.
To achieve this goal I have had to review a great amount of literature related to
stone tools and I have necessarily had to standardize several kinds of analysis. In
this regard, the book reviews some very elementary concepts associated with stone
tool analysis – terminology, classification, attribute definition. These concepts are
used in later parts of the book to demonstrate analytical strategies and explain
interpretations made from stone tool analysis.
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xx

PREFACE

This book was written for two audiences. First it was written for students
interested in learning about lithic analysis. It has enough elementary material so
that undergraduates who have experience with archaeology but not necessarily
lithic analysis can use the book as a guide for understanding lithic assemblages. It
also has more complex interpretive and analytical sections to help graduate
students structure lithic analysis for their own research problems and regions.
Secondly, the book was written for those who teach lithic analysis. The concepts
introduced here are universal and applicable to all lithic assemblages. I provide
specific examples of analytical studies and specific techniques for the measurement and recording of lithic artifacts, but those examples and techniques are easily
adapted to chipped stone assemblages from any particular part of the world.
It is important to realize that this book is based upon many of my interests in
lithic analysis. As such, it is worthwhile stating what it does not represent. It is not
a ‘‘cook book’’ for lithic analysis. I have tried to emphasize the notion that artifact
context is important for understanding how to conduct analysis and to make
interpretations. I prefer to view the book as an example of various approaches to
lithic analysis that have been used and could be used, given the kind of issues the
researcher wishes to address. It is not a review of lithic analysis. Although a great
amount of literature is covered, this is by no means exhaustive, nor is it intended
to be. The materials reviewed are directly related to concepts and approaches
presented. Finally, the book is not a culture historical review of lithic assemblages
from around the world. Although examples of artifacts and techniques are taken
from six continents, I do not emphasize lithic variability as culture historical
markers or as temporal and spatial diagnostics. The emphasis of the book is
upon lithic artifact analytical techniques and the interpretations that can be
made from such techniques.
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PREFACE TO SECOND EDITION

The first edition of Lithics was written in 1994, with only slight modifications and
additions during the review and printing phases. Over the past decade a great deal
of research in lithic analysis has emerged. I like to believe that some of that
research was developed in response to issues and concerns raised in the first
edition.
The second edition of Lithics draws upon some of the new research in an effort
to update aspects of thinking about various topics and analytical procedures. Even
though the structure of the book remains the same, I have embedded materials and
discussion on a number of new topics not included in the first edition: minimal
nodule analysis, flake tool reduction indices, microdebitage studies, and the
relationship of research questions to analytical procedures. The total number of
citations has increased by about a third, with most of the new materials being
written after 1994. The second edition still focuses upon macroscopic approaches
to analysis. However, a section on microscopic techniques of analysis dealing with
artifact function has been added (thanks to the many friends who convinced me
that such a section was needed).
One of the things that becomes immediately apparent when gathering materials
for a second edition of a book like Lithics is the shifting influences and contributions of various scholars. I acknowledge the research efforts of those individuals
whom I have drawn upon in pulling this edition together. There are a number of
‘‘old timers’’ (not necessarily chronologically) that were featured in the first
edition of Lithics who have maintained their prominence in the discipline.
Among others, Harold Dibble, George Odell, and Mike Shott have made a
significant impact in lithic studies and to this volume. There is also a group of
scholars that have emerged in the past decade or so, who have forged new thinking
and strategies in lithic method and theory. These scholars (among them Doug
Bamforth, Peter Bleed, Peter Hiscock, Steve Kuhn, Mary Lou Larson, Marty
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xxii

PREFACE TO SECOND EDITION

Magne, Bill Parry, and John Whittaker) have linked lithic studies to human
organizational models, to evolutionary theory, and to experimental designs.
I have unabashedly borrowed their research in crafting the second edition of
Lithics. More importantly, it is apparent that the field of lithic analysis is getting
stronger and more theoretically and methodologically rigorous. I say this because
recently there have been a number of publications from a younger generation of
scholars that have challenged some of our old premises and introduced new
applications. This edition of Lithics is influenced by the scholarship and fresh
ideas of researchers like Brooke Blades, Andrew Bradbury, Jeffery Brantingham,
Chris Clarkson, Randolph Daniel, Jeff Rasic, Frederic Sellet, and countless others.
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