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To the memory of my father, who first encouraged

me to become an archaeologist






PREFACE

his book distills insights from the better part of my career, which has

been spent trying to understand the mysteries of stone tools: how
they were made, what they were used for, what variations are meaning-
ful, and how they fit into the cultures that generated them. In pursuing
this quest, I went to the Australian deserts to work with Aboriginals who
remembered making and using stone tools; I went to France to study
with Francois Bordes; and I learned how to make stone tools and use
them to work hides, chop wood, make spears and bone awls, and under-
take many other projects. I have obtained a fairly good grasp of many of
the fundamental aspects of stone tools, and I would like to pass along
these aspects to readers keen to know about stone technology.

My goal in this book is to convey—in a basic and simple way—the
perspective that I have found most useful for dealing with stone tools.
The study of chipped stone tools is sometimes viewed as an arcane field
that can only be understood by the most serious devotees, and is often
dealt with superficially by the least informed. What I want to present is
an engaging way of looking at stone tools, tools designed to solve basic
problems. And to understand these problems and how stone tools were
used to solve them, it is necessary to engage with the traditional world,
to know first hand what it is like to make a spear using stone tools or an
awl or a shell bead. Understanding stone technology is best done on an
experiential basis, not simply from reading books. And this is what
makes it engaging and fun. Learning by doing is far more effective than
learning through reading. It makes connections to the real world and
can be a lifelong source of satisfaction.

This book is mainly for students and others who are just setting out
to explore what stone tools are all about—people who want to see if
studying stone tools is what they want to pursue. It is meant to engage
your interest rather than provide all the details you need to know about
lithic technology. Detailed studies can come later and there are many
other books that explain in much more detail the mechanics of flaking
stone, typologies of tools, ways of measuring stone tools, the character-
istics of debitage and core reduction, determining geological types of
stone used, use-wear traces, residue analysis, and many other facets.
This book is different. It is a conceptual approach focused on the user’s
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viti Preface

decisions in the design of tools and what stone tools were used for. |
hope you get some enjoyment out of a number of the exercises, and I
hope you obtain a good grounding in understanding how stone tools
were made, why certain techniques were used for flaking, and how
stone could be modified to solve specific problems.

I will forever be in the debt of everyone who has taught me about
lithics, and consider myself to have been very lucky for the good men-
toring and productive interactions I have had with gifted individuals—
whether in academia or in native settlements. These individuals are far
too numerous to list but Francois Bordes, Errett Callahan, Don Crabtree,
Jeffrey Flenniken, Johan Kamminga, Maxine Kleindienst, and Jim Riggs
stand out.

I am very grateful to Eliot Werner for this opportunity to present
my views on lithic analysis and pull together a number of disparate
pieces of research that I have carried out over the years. I also wish to
thank the students and colleagues who collaborated on the research
mentioned in this book. Finally, except where noted the photographs in
the book were taken by me.
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CHAPTER 1

i | P

tone tools are perplexing when you first look at them—a jumbled

collection of sharp-edged chunks of stone with no rhyme or reason
to their existence except for the occasional arrowhead or spearhead.
Which pieces were the equivalent of industrial waste and which were
useful? What can we learn from analyzing lithics? A lot more than you
might initially suspect.

Stone tools are the Stone Age equivalent of modern plastics: they
don’t decay and they litter the landscape wherever there were people.
There is even “microdebitage” in the landscape from producing stone
tools. People just threw away stone tools and stone waste when they were
done with them, no matter where they were. They have lasted for thou-
sands, hundreds of thousands, and even millions of years. The Egyptians
called stone the material of eternity. As one bumper sticker proclaimed at
a conference in England, “Love is fleeting but stone tools are forever.”

PERSPECTIVES:
OLD, NEW, AND FROM THE BOTTOM UP

When first encountered by people plowing their fields, stone artifacts
were mysterious things thought to have been produced by lightning
strikes shattering rocks. “Thunder stones,” they called them. Since the
time of Christian Thomson, who identified the Stone Age as a techno-
logical stage of cultural evolution in 1820 and who employed the con-
cept of evolution a half-century before Darwin, archaeologists have used
experimentation, use-wear analysis, ethnographic observations, repli-
cation, tool designs, and residue examination to gradually develop an
understanding of how stone tools were made and what many types of
stone tools were used for.



2 Chapter 1

This book does not cover details about flintknapping techniques,
mineralogy of stones, ground stone tools, or fracture mechanics. These
are specialized topics best dealt with in separate works. Rather, it rep-
resents a somewhat different approach to analyzing chipped stone as-
semblages than traditional books. Most books on lithic analysis begin
with describing types of stone, the mechanics of stone fracture, and the
various types of stone reduction. They include an examination of some
tool types, discussions of use-wear, and sometimes expositions about
mobility effects or a few other factors that affect assemblages. They rep-
resent a top-down analytical perspective typical of geological or pale-
ontological approaches to natural phenomena that emphasize mineral
components and structure and treat artifacts like fossils to be described,
measured, and placed in appropriate categories or understood in terms
of their environments.

What I propose is to employ the viewpoints of the makers and users
to approach chipped stone tools from a more holistic, bottom-up frame-
work—an agent-based approach if you like, and one that I have used
elsewhere to understand feasting and ritual behavior. Perhaps the most
distinctive cognitive feature in human evolution has been the amazing
ability of humans to solve problems in innovative and effective ways by
employing highly developed conceptual skills in logic, causality, mem-
ory, foresight, and imagination. To undertake lithic analysis from this
perspective, I have found the conceptual framework provided by de-
sign theory to be uniquely suited to the goal of understanding stone
tools.

The next chapter describes exactly what this entails. The result of
using this approach is that a broad range of constraints need to be iden-
tified that affect stone tool decisions and solutions. These include not
only mobility constraints but also time constraints, procurement costs,
effectiveness and efficiency of alternate solutions, quantities being
processed, and transport aids—as well as social and other constraints.
Design theory integrates them all.

WHAT DO YOU WANT TO FIND OUT?

What do you want to know about stone tools? This question is of fun-
damental importance in undertaking any analysis, whether of stone
tools or anything else. Merely recording observations is a limitless and
meaningless task. Analysis needs to be structured by things that you—
or whoever is directing a project—want to know. What preoccupies me
is what people were doing with stone tools, how stone artifacts got
where they were found, and how they relate to social aspects in the past.
But other people have different priorities. They may want to know what
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cultures or time periods stone tools represent, what interactions and ex-
changes took place with other groups, how mobile groups were, or how
stone tools could be used to impress others. And indeed none of these
topics are mutually exclusive. Sometimes analysis includes recording
observations that can be used to deal with a number of different ques-
tions like cultural groupings, the age of artifacts, past exchanges, and
the use of tools. But to engage in good analysis you should be aware of
which observations are useful for dealing with specific kinds of ques-
tions (see Chapter 7).

If you are doing analysis for a consulting company, their “rote”
kinds of inquiry are usually dictated by bureaucratic or client terms of
reference. The problem that government agencies want to solve is how
to standardize reports so that they are useful for managing cultural re-
sources. This is an administrative problem usually involving lithic re-
mains from different time periods and different cultural groups. To
standardize recording the required typology of these agencies usually
reflects time and culturally sensitive artifact types, as well as general as-
semblage descriptions that incorporate obvious use categories like “pro-
jectile points” and “grinding stones.”

The objectives of these standardized typologies haven’t changed
much from the typologies developed in the first century of archaeolog-
ical research—that is, to identify how old assemblages are and what cul-
tural groups produced them. Indeed, for many archaeologists the term
“typology” implies these purposes in the analysis of stone tools. In Eu-
rope this approach was borrowed from historical geologists (paleontol-
ogists) who tried to determine the kind of animals that existed in the
past and the age of geological layers from the different types of bones oc-
curring in the sediments. Stone tools were just another kind of physical
remain, or fossil, to be used in the same way. In the last fifty years, ar-
chaeology and paleontology have expanded the range of issues being
addressed—from sociopolitical organizations to rituals, social identities,
domestication, dynamics of change, agency, and much more. We need
different kinds of analyses to address these different kinds of questions.

EXPERIENTIAL AND EXPERIMENTAL ARCHAEOLOGY

In order to understand the strategies employed in the past, it is above all
important to indulge in what I refer to as experimental and experiential
archaeology. This consists of learning how to knap flint or stone and
how to use a variety of stone tools to accomplish basic tasks like mak-
ing spears or baskets. I am convinced that understanding how to make
and use stone tools is pivotal to understanding how to analyze stone
tools. This approach was pioneered by archaeologists like Errett Calla-



