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Foreword
Challenges and Approaches in the Study of

Middle Paleolithic Behavioral Change

Paul Mellars
Department of Archaeology, Cambridge University

Cambridge CB2 3DZ, UK

The present volume, and the symposia which gave rise to it, focus on what is
rapidly emerging as one of the most important issues in human development -
namely, the pattern of changes in human behavior and associated cognition which
immediately preceded the emergence of fully “modern” communities in different
areas of the world. Exactly how we define “modern” communities is of course an
interesting issue in its own right, but I imagine that most of the contributors to
the volume would take this to mean the communities that were established over
most areas of the Old World by at least 30,000 BP, and whose behavior as reflected
in the archaeological records shows generally close resemblances to that reflected
in the material culture of recent hunting and gathering populations. The range
of issues addressed by the different contributors has been spelled out clearly in
the Introduction to the volume by Steven L. Kuhn and Erella Hovers. My aim
here is simply to give my own perspective on what I see as some of the most
interesting current issues posed by studies of modern human behavioral origins,
and to highlight some of the key challenges to future research in this field.

At the outset we should have no doubts about the importance and the scale of
the phenomenon we are attempting to investigate. However much one may casti-
gate an overemphasis on the evidence from Europe and western Asia, the supreme
advantage of this database is that it does demonstrate in a particularly graphic,
fine-grained, and fully documented form at least one dimension of the eventual
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effects of the so-called “Human Revolution”—which in these regions was evidently
connected closely if not precisely with the demographic replacement of “archaic”
by anatomically and genetically modern populations. As discussed further below,
there remain major issues to be resolved as to precisely how the archaeological evi-
dence from western Eurasia should be interpreted in specific social, demographic,
and cognitive terms, and there is certainly no implication that the patterns docu-
mented in this area can be extrapolated uncritically to other regions. But as one
reflection of the overall scale of the behavioral changes which accompanied the
emergence and dispersal of fully modern populations, the Eurasian archaeological
record must still form a central element in the way in which we phrase questions
about the nature and ultimate origins of this fundamental behavioral transition.

A second and equally self-evident feature of the current database is that any
attempt to explain behavioral changes over the period of the “Human Revolution”
itself must take due account not only of the massively accumulating genetic and
skeletal evidence for the ultimate origins of the modern human genotype in Africa,
but also of the equally clear evidence for the subsequent dispersal of these genet-
ically and anatomically modern populations over the rest of the occupied world
(Ingman et al. 2000; Krings et al. 2000; Richards and Macaulay 2000; Relethford
2001; Underhill et al. 2001; Stringer 2002; Wells 2002; White et al. 2003; Forster
2004; Serre et al. 2004). The precise mechanisms and timing of this demographic
dispersal (or dispersals), and the extent to which it may have incorporated some
elements of interbreeding with preceding archaic populations, are currently the
topic of lively debate (e.g., Eswaran 2002; Stringer 2002; Templeton 2002; Serre
et al. 2004). But all of the most recent genetic data derived from both mitochondrial
(mtDNA) and Y-chromosome DNA studies leave no doubt as to the reality of this
“Out of Africa” dispersal and (ultimately) replacement event, for which most of
the current evidence seems to focus on a date of around 50 to 60,000 BP (Richards
and Macaulay 2000; Semino et al. 2000; Ingman et al. 2000; Underhill et al. 2001;
Stringer 2002; Wells 2002; Caramelli et al. 2003; Forster 2004; Serre et al. 2004).

All of this may sound like common knowledge, and it is not of course the
primary focus of the present volume. The point of emphasizing it here is that it
does define the essential behavioral and demographic frameworks within which
we have to work. The major aim of the present volume is to analyze, and hopefully
explain, some of the critical developments in human behavioral and cognitive pat-
terns which preceded this fundamental demographic dispersal and replacement
event. Now that the basic patterns of the archaeological evidence in both Europe
and, to a lesser extent, Africa are becoming increasingly clear, the most central
challenge at present, as I see it, is to explain the patterns we see in the archaeolog-
ical record. And here of course there are at least two separate dimensions to the
challenge. One is to explain the developmental patterns we see in the continent
which evidently gave rise to the evolution and dispersal of biologically modern
humans, i.e., Africa. The other, equally if not more daunting, is to document and
explain the apparently very different trajectories of behavioral change which oc-
curred in regions beyond Africa, particularly those in the well-documented region
of Eurasia, among populations which, on the basis of both anatomical and direct
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mtDNA evidence, are of distinctively archaic, essentially Neandertal form (Krings
et al. 1997, 2000; Stringer 2002; Caramelli et al. 2003; Serre et al. 2004).

If we accept that the main challenge facing current research is to explain the
patterns we see in the archaeological records, then I take it as equally self-evident
that the most appropriate framework within which to address these explanations
is a primarily evolutionary, essentially Darwinian, perspective—i.e., from a per-
spective that focuses explicitly on the kinds of adaptive and selective challenges
which would have confronted human populations at different times and places
in the past. This perspective puts the prime emphasis on the effects of specific
behavioral innovations, which would have maximized the reproductive success
of individuals and the survival of demographic units within the different envi-
ronments (Tattersall 2002). This whole approach to analyzing human behavioral
change within an essentially evolutionary framework has of course a long history in
archaeology (e.g., Dunnell 1980; Boyd and Richerson 1985), and has recently been
comprehensively reviewed in the book by Stephen Shennan on “Genes, Memes
and Human History” (Shennan 2002; see also Blackmore 1999). Without attempt-
ing to summarize more than a fraction of the relevant arguments here, it should be
kept in mind that evolutionary explanations of this kind do not assume that more
than a small proportion of individual evolutionary trajectories would have led to
the long-term survival of the individuals and societies in question (i.e., local pop-
ulation extinctions, as well as long-term survival patterns, are equally predictable
in the evolutionary records). Similarly, evolutionary explanations make full al-
lowance for the inevitability that processes of behavioral and cultural evolution
involve much more complex information-sharing mechanisms than those inherent
in biological descent systems. Nevertheless as a basic framework for analyzing and
explaining the long-term behavioral patterns we see in the archaeological records
of the Paleolithic (especially the Lower and Middle Paleolithic), I personally can see
no viable or theoretically defensible alternative to adopting a primarily selective,
evolutionary approach.

If we can accept all this as defining the broad parameters within which we
have to work, then what are the more specific challenges posed by studying the
archaeological records of the Middle Paleolithic? Excellent reviews of these ques-
tions have already been given in the Introduction to the present volume by the two
editors, and in the final chapter by Ofer Bar-Yosef. At the risk of repeating some
of the points made in their chapters, perhaps I can offer my own suggestions as
to what I would regard as some of the most critical issues confronting present and
future research.

First and most obviously we need much better control over how we turn our
empirical observations on the archaeological record into meaningful behavioral
interpretations. It would be easy to labor this point, but despite over 40 years of
application of microwear and related studies, we are still remarkably ignorant as to
the exact functions of many stone tools, including some of the most potentially in-
teresting forms such as the early appearance of small geometrical forms in the South
African Middle Stone Age industries, or the small retouched bladelet (“Dufour”
and “Font-Yves”) forms of the early Eurasian Upper Paleolithic. It would be even
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easier to lament our limited knowledge of wood, skin, fibre and other organic tech-
nologies (despite the spectacular discoveries from Schöningen and elsewhere), but
at the end of the day we must never forget that stone tools, however prominent
in the archaeological record, represent in one sense only the fingernails of total
cultural and economic adaptations—perhaps not more than a few percent of the
total artifact repertoires in use at any one time. Similar ambiguities bedevil stud-
ies of subsistence systems. Here our problem is not only the continuing scarcity
of evidence for the use and relative importance of plant food supplies in differ-
ent contexts, but continuing controversies over how we identify notions such as
“specialization” or “selection” in the exploitation of animal resources—or indeed
whether these notions have any real significance without a clear understanding
of the specific behavioral strategies which lay behind the composition of the doc-
umented faunal assemblages (Mellars 1996a:196–201, 2004a; Gaudzinski 1999,
this volume; Stiner, this volume). When we come to issues such as social orga-
nization, residential group sizes, population densities or kinship structures, our
control over the archaeological record becomes, inevitably, even more tenuous.
The purpose of this catalogue of archaeological headaches is not to cast readers
into a form of academic depression about the limitations of the current database,
but simply to recognize that one of the primary challenges in the present state
of research must be to develop new approaches—and perhaps more importantly,
explicit new models—as to how we can investigate these critical dimensions of
“pre-modern” societies across the widest possible range.

To strike a more positive note, one aspect which archaeologists are clearly
in a much better position to exploit, is the close interrelationship between be-
havioral changes and the nature of contemporaneous climatic and environmental
fluctuations. In one sense of course this has been a commonplace of Paleolithic
research over at least the past 50 years. But the opportunities for this kind of
fine-scale analysis are now far better than they were even one or two decades
ago—especially as a result of the recent studies of ice-core records and some of the
equally fine-grained records of climatic oscillations recovered from offshore ocean
cores and the long pollen sequences now emerging from deep lake deposits in
various parts of Europe and elsewhere (e.g., Dansgaard et al. 1993; Huntley et al.
1999; Shackleton et al. 2000; Sánchez-Goñi et al. 2002; van Andel and Davies
2003). One classic illustration of this opportunity is provided by the recent surge
of information on the patterns of climatic and ecological fluctuations over the
period of oxygen-isotope stage 3 (OIS 3) between ca. 65,000 and 25,000 years
BP—the period which is of course central to any understanding of the emergence
and dispersal of fully modern populations (van Andel and Davies 2003). In a
recent paper I have tried to examine the potential interrelationships between pat-
terns of ecological oscillations and associated behavioral change over this period
in Europe, focusing especially on the extraordinary rapidity and amplitude of the
climatic oscillations (in some cases with temperature changes of 8–10◦C within
a space of a few decades) and attempting to analyze these relationships in terms
of both short-term and longer-term evolutionary and selective pressures on the
human populations (Mellars 2004b). To cut a long story short, I argued that the
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rapid climatic and ecological changes of OIS 3 would inevitably have promoted
major shifts in both the distribution and overall densities of human populations in
different areas of Europe, which in turn would have led to a sharp increase in the
frequency of population interaction, and direct competition, between the adjacent
groups for both space and resources. All of these competitive social pressures, com-
bined with the scale of the environmental changes themselves, would have had
equally inevitable impacts on the subsistence activities and associated technologies
of the human groups, leading to inevitable, if not entirely predictable, patterns of
technological change. A number of social adaptations (such as the formation of
larger residential units, or perhaps increased separation of individual economic
and social roles within the individual groups) could be seen as equally plausible
adaptations to the combined environmental and demographic pressures.

The critical issue, of course, is whether this cycle of economic, social and
technological “adaptations” to the rapidly oscillating climatic conditions of OIS 3
could potentially have led to an entirely indigenous, independent emergence of
fully Upper Paleolithic culture among the final Neandertal populations of Europe
(d’Errico et al. 1998; Zilhão 2001; d’Errico 2003; Mellars 2004b, 2004d). The obvi-
ous, and to my mind insuperable, objection to the latter scenario lies simply in the
combination of the current archaeological, skeletal and mtDNA evidence, which
demonstrates not only a very rapid transition to distinctively Upper Paleolithic cul-
ture in almost all areas of Europe between ca. 43,000–36,000 BP, but an apparently
close if not precise correlation between this phenomenon and the simultaneous
dispersal across Europe of anatomically and genetically modern populations—
and the rapid extinction of the preceding Neandertals (Churchill and Smith 2000;
Ingman et al. 2000; Krings et al. 2000; Richards and Macaulay 2000; Semino et al.
2000; Underhill et al. 2001; Stringer 2002; Wells 2002; Conard and Bolus 2003;
Forster 2004; Mellars 2004c; Serre et al. 2004). This is in sharp contrast to the
more gradual emergence of similar features in the archaeological records of Africa
(Deacon 2000; McBrearty and Brooks 2000; Mellars 2002). To most workers, this
coincidence between the records of effectively simultaneous cultural and demo-
graphic change still seems too close to be entirely accidental and fortuitous (e.g.,
Ambrose 1998; Klein 2000; Davies 2001; Bar-Yosef 1998, 2000, 2002; Mellars
2004d). But exactly how we choose to answer this particular question is not the
main issue here. I cite this example simply as an illustration of how I believe a close
and sympathetic integration of the available archaeological and paleoclimatic data,
viewed within an evolutionary framework, can be used to approach many of the
critical issues involved in the study of the patterns of human behavioral evolution
prior to the emergence of fully modern populations. The opportunities for this
kind of close integration of the archaeological and paleoenvironmental data have
never been better than they are at the present time. And yet, surprisingly perhaps,
relatively few specific studies of this kind have been carried out (Finlayson 2004;
Hopkinson 2004).

A third line of research which I believe will prove equally if not more fruitful
is the nature and patterning of human demography over the critical archaic-to-
modern human transition. As Kuhn and Hovers point out in their Introduction,
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there are at least two separate dimensions to these issues. Firstly, population den-
sity is increasingly recognized as one of the potentially prime factors in stimulating
behavioral change (e.g., Binford 2001; Shennan 2002; Read and LeBlanc 2003).
As noted above, increasing population density can create increasing competition
between adjacent communities for both space and resources, leading to various
potential adaptations in both social and economic/technological spheres. Shen-
nan (2001) and Hovers and Belfer-Cohen (this volume) have argued that critical
population densities can influence both the frequency of occurrence of behavioral
innovations in different contexts and the probability that these innovations will
be diffused and maintained through later populations. One extreme view would
be to see virtually the whole of the conventional “package” of typically Upper Pa-
leolithic culture in Europe as an almost direct, and perhaps inevitable, reflection
of increasing population densities associated with the replacement of Neandertals
by more technologically complex anatomically modern populations (cf. Mellars
1996b). While this would almost certainly be a greatly oversimplified view of a
much more complex situation, the potential role of increasing population densities
in this transition should be kept clearly in mind.

The other important aspect of demographic studies lies in the precise spatial
patterning of more or less discrete demographic units (in the sense of separate
breeding communities, or in demographic terms “demes” or “connubia”) over
specific areas (Howell 1998; Tattersall 2002). These individual breeding units of
course play a central role in human evolutionary patterns and, as Eswaran (2002)
has recently demonstrated, would have played an equally critical role in any process
of progressive dispersal of genetically and anatomically modern populations from
Africa to Eurasia and elsewhere. Several of the papers in this volume reflect an
increasing interest in these issues, and show that we can not only begin to identify
these patterns reasonably closely in certain aspects of lithic technology, but that the
overall patterns of technological change within particular regions can often only
be convincingly interpreted by invoking major episodes of population movement,
and associated population replacements, within the individual regional sequences
(Mellars 1996a:343–348).

I have deliberately left the most daunting challenge to the end—that of adress-
ing the perennial debates over the relative “intelligence” or “cognitive capacities”
of archaic versus biologically modern populations. There has been so much writ-
ten on this issue in recent years that it is hard to imagine what new there is to
say (e.g., Mithen 1996; Noble and Davidson 1996; Mellars and Gibson 1996;
Lewis-Williams 2002; Henshilwood and Marean 2003). No one could seriously
dispute what Colin Renfrew (1996) has termed the “Sapient paradox”—i.e., that
one cannot make simple, one-to-one correlations between the patterns of observed
behavior and the underlying mental and cognitive capacities for behavior. In earlier
publications I have referred to the inescapable “asymmetry” of the archaeological
evidence for behavioral potentials (Mellars 1991, 1996a: 366–8, 1998). Clearly, if
an individual or human group is observed practicing a certain pattern of behavior
(such as cave art, or the production of ivory ornaments) then the capacity for that
behavior must, by definition, be present in the individuals and societies involved.
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But if these particular behaviors are not being practiced, one can usually advance a
whole range of potential explanations as to why such behavior might not have been
appropriate, feasible, necessary or, of course, not yet “invented” in the societies
in question (see Hovers and Belfer Cohen, this volume)—as the whole history of
human behavioral and cultural development over the past 30–40,000 years clearly
demonstrates.

In this situation, how can we seriously get to grips with the issues of changing
mental capacities, in the sense of genetically determined shifts in cognitive abilities,
over the course of human evolution (e.g., Enard et al. 2002)? As regards the peren-
nial issues of the cognitive capacities of the European Neandertals, I continue to be
puzzled by why we seem to see so little evidence for major technological or other
innovations within these societies over such a vast range of space and time—prior
to their demonstrable contacts and interaction (and possibly interbreeding) with
anatomically modern populations (Mellars 1996a, 1999, 2003, in press). Surely
population densities, or the challenges posed by rapid climatic changes, would
have been sufficient at certain specific times and places in the Neandertal universe
to evoke some kind of cultural response analogous to that of anatomically mod-
ern populations. If one places a heavy emphasis on isolated “events” such as the
hypothetical Berekhat Ram female “figurine,” or the Tata ivory “plaque” then it re-
mains puzzling why these artifacts are not only so morphologically ambiguous in
most cases but, more significantly, why they remain so extraordinarily isolated and
unique. There is a sharp contrast here with the two complex and closely similar
geometrical engravings recently reported from the MSA levels (ca. 80,000 BP) in
the Blombos Cave in South Africa (Henshilwood et al. 2002, 2004), and with the
evidence for several distinct forms of symbolism (red ochre, perforated sea shells
and unambiguous grave goods) associated with the multiple burials of anatom-
ically modern humans in the 100,000-year-old levels in Qafzeh cave in Israel
(Inizan and Gaillard 1978; Defleur 1993; Bar-Yosef 2000; Hovers et al. 2003). And
I remain to be convinced that the capacity of the final Neandertals to replicate
certain specific items of Upper Paleolithic technology, such as simple bone tools
and perforated animal teeth, at one or two sites in Western Europe, implies that
these items carried exactly the same cultural and symbolic meanings as those in the
adjacent and contemporaneous anatomically modern populations—although they
may have done (Mellars 1999, 2003; White 2001; Lewis-Williams 2002; Conard
and Bolus 2003; Coolidge and Wynn 2004). Above all we should keep clearly
in mind the increasing genetic evidence that the evolutionary trajectories of the
European Neandertals and the emerging African “modern” populations are likely
to have been separate over a period of at least 300–400,000 years (Krings et al.
1997, 2000), closer to 800,000 years in one recent estimate (Beerli and Edwards
2002). In other words, there was cumulatively almost a million years of potentially
divergent evolution of the two lineages. Can we really assume that there were no
significant divergences in specific cognitive or neurological capacities over this
time span (Crow 2002; Bickerton 2002; Enard et al. 2002)?

Clearly, the critical question to ask in this context is not whether Neandertals’
cognitive capacities were “inferior” to those of modern humans, but whether they
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could have been significantly different. No amount of special pleading or appeals to
political correctness (e.g., Zilhão 2001) can undermine the legitimacy of this partic-
ular question in the current state of research (Mithen 1996; Lewis-Williams 2002;
Coolidge and Wynn 2004). I personally am happy to keep an open mind on this
issue, and would prefer to regard it as a continuing focus for further research and
investigation, than an a priori premise to be assumed for personal or quasi-political
reasons (Mellars 2003). While the papers in this volume may not have resolved
more than a fraction of the issues surrounding the emergence of fully modern
behavior and cognition, they take us several important steps in that direction.
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295–306.

Klein R.G. 2000. Archaeology and the evolution of human behavior. Evolutionary Anthropology 9: 17–36.
Krings M., A. Stone, R.W. Schmitz, H. Krainitzki, M. Stoneking and S. Pääbo 1997. Neandertal DNA
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Preface

Each one of us had been working on Middle Paleolithic lithic technology for some
time when we met in Jerusalem in 2001 with some time on our hands (always
a dangerous thing) to talk about things Mousterian. Despite our different back-
grounds, perspectives and approaches, we agreed that Middle Paleolithic research
was not the way we had “grown up” expecting it should be. By that time it had
become more or less axiomatic that the associations between archaeological cul-
tures and specific hominin taxa, and the linkage of culture change with taxonomic
replacement, were not straightforward issues. But it was the cultural evidence
that we found most puzzling and intriguing. Despite what we had learned from
textbooks, the Eurasian Middle Paleolithic was clearly not a straightforward and
homogeneous entity. It was obvious that the nature of the Middle Paleolithic record
varied a great deal from place to place, and that in some places Middle Paleolithic
technology and even subsistence showed distinctive trends over time. Yet, in appar-
ent contrast to the increasingly precocious Middle Stone Age record of South and
East Africa, variability in the Middle Paleolithic of Eurasia was relatively uncoordi-
nated, and change over time was slow and directionless. Or was it? It struck us that
there was comparatively little talk about change over time within the Middle Pale-
olithic, perhaps because most of us expected that there would not be much to talk
about.

We decided to open up the questions of dynamism and stability within the
Middle Paleolithic and MSA to a larger forum of researchers, and we took the op-
portunity of the 2002 meetings of the Society for American Archaeology in Denver
to organize two symposia: “The Middle Paleolithic: Climbing uphill slowly or go-
ing nowhere fast?” and “Stability and Change in the Middle Paleolithic and Middle
Stone Age”. We deliberately took a respite from the much publicized, never-ending
debates about phylogenetic relationships and anatomical differences between ho-
minin taxa of this period, and asked the participants to examine patterns in the
MP/MSA and relate them to our questions about the tempo and mode of cultural
evolution throughout the period, based on hard data and actual case studies.

xix
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In all, twenty-four papers were presented in these two symposia. They tackled
issues of lithic technology, intra-site use of space, hunting practices, land-use
and mobility and whole settlement systems. They expressed many different and
contradictory answers to our questions, but they all had one thing in common: all
were intriguing and stimulating. We were pleased with the impact of the symposia
on participants and audience alike. Many of those who attended or participated
in the symposia inquired about publication plans, and this volume came to be as
a response to their interest and enthusiasm.

Of course the vagaries of life and professional obligations often intervene in
projects like this. Several of the original presenters were unable to contribute a
written paper to this volume: among these are Stanley Ambrose, Alicia Hawkins,
Marcia Wiseman, Daniel Kaufman, Francesco d’Errico, Nick Conard, and João
Zilhão. On the other hand, the eighteen contributions to this volume include a
few from individuals, such as Paul Mellars and Lynn Wadley, who had not been
able to participate in the SAA symposia.

We gratefully thank all the participants of the 2002 symposia, who shared the
intellectual excitement and who contributed to our interest in seeing this project
through. Even bigger thanks are due to the contributors to this volume, who
responded kindly and (usually) promptly to our incessant messages, instructions
and pleas, gracefully responded to critiques and comments, and in general stuck
it out throughout the period of working on the book. Thanks are due also to
Michael Jochim, editor of the series, who supported warmly the publication of this
volume, to Teresa Krauss, Margaret McNicholas and Anne Meagher at Springer,
who were there to answer our questions, ease our worries and guide us through
the production process, and to two anonymous reviewers of the book for their
comments and suggestions.

Each chapter in the volume presents its own conclusion to the specific local
questions which it addresses. The volume as a whole does not speak in unison.
We are pleased with this outcome. The main goal of this project was to open up
questions about the cultural dynamics of the Middle Paleolithic/ Middle Stone Age
to broader discussion. We look forward to new ideas and new research that will
tackle the old questions as well as the new ones that emerge from the papers in
this book.

Erella Hovers, Jerusalem
Steven L. Kuhn, Tucson

March, 2005
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Chapter 1

General Introduction
Steven L. Kuhn

Department of Anthropology, University of Arizona, Tucson, AZ 85721-0030 USA

Erella Hovers
Institute of Archaeology The Hebrew University, Mount Scopus, Jerusalem 91905 ISRAEL

The origins of modern humans, and the fate of the Neandertals, are arguably the
most compelling and contentious arenas in Paleoanthropological research today,
and they have been at the forefront of the field for at least the past 20 years. The
much-discussed split between advocates of a single, early emergence of anatom-
ically modern humans in sub-Saharan Africa and supporters of various models
of regional continuity represents only part of the picture. More interesting in our
opinion are the relationships between anatomical and behavioral changes that oc-
curred during the past 200,000 years. Although modern humans as a species may
be defined in terms of their skeletal anatomy, it is their behavior, and the social
and cognitive structures that support that behavior, which most clearly distinguish
Homo sapiens from other animals and from earlier forms of humans. Moreover, it is
the origin of our shared behavioral (rather than skeletal) characteristics that is of
greatest interest to the rest of the social and behavioral sciences. Learning how hu-
mans, as a species, came to act the way they do is probably the greatest contribution
that Paleoanthropology can make to understanding the human present.

Ideas about the paths of behavioral evolution have been, and in many cases
continue to be, polarized along lines corresponding to the major positions on
modern human origins (MHO). Many advocates of a replacement of archaic hu-
mans in Eurasia by expanding African populations support models of catastrophic
behavioral change correlated with the origins (in Africa) or dispersal (into Eurasia)
of anatomically modern groups. In Europe and western Asia, the Middle-to-Upper
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Paleolithic transition has been taken to mark the end of anatomically and behav-
iorally archaic populations and the appearance of people modern in both body
and mind. Not surprisingly, scholars that see a great deal more regional continuity
in human biology favor models of behavioral gradualism, arguing that the roots
of sophisticated behavior in the Upper Paleolithic were apparent much earlier and
that the full range of Upper Paleolithic characteristics was actually slow to emerge,
consolidating only in the later Upper Paleolithic.

Although they continue to drive the debate, especially in popular venues,
extreme positions on MHO and accompanying behavioral change have become
difficult to sustain as archaeological, paleontological and genetic data have accu-
mulated. According to geneticists, a large number of extant genetic systems seem
to have their roots in sub-Saharan Africa, but some genes appear to have older
histories in other regions (Relethford 2001). Distributions of genetic systems once
interpreted as evidence for rapid expansion of a small group of African moderns
have been shown to be consistent with gradual diffusion of a small component of
the human genome through existing human populations (Eswaran 2002). Simi-
larly, it is now apparent that the earliest anatomically modern populations in both
Africa and the Levant behaved in ways little different from their archaic forebears.
Meanwhile, at least late Neandertals seem to have been capable of engaging in many
of the technological and cultural pursuits once thought to distinguish behaviorally
and anatomically modern Upper Paleolithic humans from all others (e.g ., d’Errico
et al. 1998).

Among archaeological specialists, new models and new findings have resulted
in a reframing of the basic problems. For researchers working in Africa, there has
never been a question of whether or not there was genetic and cultural continuity
between some population of indigenous archaic Homo and early modern humans.
The major issue is now how and when major changes in behavior occurred, and
how these relate to changes in anatomy. Some researchers (Klein 2000, 2001;
Ambrose 2001) argue that major developments in human behavior occurred long
after the appearance of an essentially modern anatomical configuration, in associa-
tion with the sudden emergence of the organic capacity for language and symbolic
cognition. Others (McBrearty and Brooks 2000; Henshilwood et al. 2000, 2001)
assert that the package of traits thought to indicate modern behavior emerged
gradually over a very long period beginning about 200,000 years ago, more-or-
less in parallel with the biological development of Homo sapiens. Meanwhile, in
Europe, objects such as bone tools and ornaments have been recovered from
Châtelperronian layers at La Grotte du Renne (White 2001). The realization that
this early Upper Paleolithic industry may have been the product of Neandertals has
forced researchers to re-evaluate ideas about the behavioral capacities of anatom-
ically archaic and modern members of the genus Homo.

Despite the rapid expansion of knowledge, three questions remain central to
the brave new world of 21st century inquiry into the origins of modern humans.
First, how different and distinct was the behavior of anatomically modern, Upper
Paleolithic/Late Stone Age humans from that of their predecessors? What was
really new about so-called “modern human behavior”? Second, how “difficult” an
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evolutionary transition was this (Brantingham et al. 2004)? Did it involve a change
in the fundamental behavioral capacities of hominins or simply a frequency shift
in their behavioral tendencies? Finally of course, there is the historical trajectory
of the transition in behavior. Did it occur quickly or gradually, and did different
characteristics emerge in unison or piecemeal?

None of the questions outlined above is new. Researchers have been attempt-
ing to answer them, in whole or in part, for the past century. However, as debates
over MHO and the significance of the transition from Middle to Upper Paleolithic
have intensified over the past 30 years, some clear tendencies have emerged in
how the questions are addressed. We believe that the framing of the questions
in turn has important, if largely unintended consequences for the answers that
people derive. The current volume, and the symposia that gave rise to it, were and
are intended to provide fresh perspectives on these issues.

Researchers working in Eurasia tend to approach the question of MHO and
the Middle-to-Upper Paleolithic transition in terms of general differences between
the Middle and Upper Paleolithic, sensu largo. In some cases, they look more closely
at the resemblance, or lack thereof, between the early Upper Paleolithic, the late
Upper Paleolithic, and the Middle Paleolithic, again broadly defined. Lists of char-
acteristics found in the two (or three) phases are compared, and the differences are
interpreted in terms of the fundamental capacities or tendencies of the respective
hominin populations. What is almost never addressed is what was going on earlier
in the Middle Paleolithic, before modern humans and the Upper Paleolithic came
on the scene. Researchers may consider what the terminal Middle Paleolithic was
like, and whether there was evidence for disequilibrium just prior to the appear-
ance of modern humans and/or the Upper Paleolithic. But the larger question of
long-term evolutionary trends within the Middle Paleolithic seldom if ever arises.
The Mousterian is treated as an essentially homogeneous unit, a set of variations
on a narrowly defined theme, with little or no internal evolution.

In our view, there are three main reasons for this lack of attention to evolu-
tionary change before the emergence of the Upper Paleolithic. One is the tendency
to assume that there was nothing to pay attention to. The notion that the Middle
Paleolithic (and quite possibly the Middle Stone Age) was essentially static and
unchanging is a deeply entrenched one, repeated over and over in introductory
texts and synthetic works. If the possibility of significant evolutionary dynamics is
excluded a priori within the Middle Paleolithic, almost by definition truly impor-
tant changes can only occur with its demise. As many of the contributors to this
volume show, however, this account is too simplistic.

A second reason for the blindness with respect to Middle Paleolithic dynamics
in Eurasia stems ultimately from fundamental ideas about the nature of human
cultural evolution. A lasting legacy of early cultural evolutionist thought is the
tendency to approach long-term trajectories of cultural change as accretive and
progressive. Important intervals of change are marked by the addition of new
cultural traits or forms of behavior to a relatively impoverished ancestral substrate.
Because the appearance of novel characteristics is often used to define new stages or
phases, change is recognized mainly as a transition from one state or taxonomic unit
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to another. Regardless of one’s biases with regard to the historical facts of MHO, we
think this myopia with respect to possible evolutionary dynamics within the Middle
Paleolithic is a serious handicap in attempts to explain behavioral transitions. First,
it constrains one to approach all change as a transformational (if not catastrophic)
event rather than part of long-term evolutionary process (Dunnell 1980). Second,
the notion that cultural evolution occurs mainly by the addition of new traits
implies that earlier stages are less developed and less diverse than later ones. This
again tends to discourage the investigation of evolutionary dynamics within earlier
cultural phases. Finally, the notion of cultural evolution as an additive process leads
many researchers to ignore what is distinctive about the Middle Paleolithic, greatly
handicapping any attempt to test notions of cultural continuity over time.

A third factor limiting our ability to investigate important biological and
behavioral transitions is geographic discontinuity in scientific knowledge. Not
without reason, researchers have tended to argue from one or two areas in which
the archaeological and fossil record of the transitions is best documented, and to
base their arguments on one or two classes of data. For a variety of reasons, accounts
of biological and cultural changes leading up to the appearance of anatomically
and behaviorally modern humans have been dominated by the European and
Levantine evidence. But because modern humans are a single species, studying
their origins requires a global perspective. Certainly there is a longer history of
research and a substantially greater density of sites in western Eurasia than in
Africa or East Asia, but this situation is nonetheless unacceptable as a solid basis
for a more profound understanding of the historical process or processes at play.
Evolutionary dynamics within the late Middle Paleolithic of southern France or
the Mediterranean Levant, while interesting, cannot be generalized to other parts
of Eurasia. A more satisfying and scientifically useful account of biological and
cultural changes during the Upper Pleistocene must be extensive in its geographic
coverage. If the same story does not seem to pertain to different areas, all the better:
diversity of process is as significant as is the nature of the process in any one area.

The African record is crucial, irrespective of one’s position on the biological
and cultural transitions. A number of characteristics which in Eurasia are confined
to the Upper Paleolithic—carved and polished bone tools, decorative motifs—
appear precociously in sub-Saharan Africa (e.g ., McBrearty and Brooks 2000;
Henshilwood et al. 2001), and it is difficult to dismiss the possibility that these are
somehow linked to a similarly early appearance of modern anatomical features.
Even if one is skeptical about these early finds, sub-Saharan Africa is the one place
everyone agrees there was biological, and therefore at least some measure of cultural
continuity. The African record therefore shows us at least one version of how
behavior evolved in the context of general biological continuity. Eventually, it may
also reveal which features of behavior were causally associated with evolutionarily
derived characteristics of anatomically modern Homo sapiens, and which are only
associated by historical accident. Thus, even if the African record does not explain
the Eurasian one, it nonetheless is useful in understanding it.

We will never arrive at a satisfying account of why the Mousterian disappeared,
and why Upper Paleolithic technologies and lifeways became so widespread so
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rapidly after 45,000 years ago, without understanding why Middle Paleolithic
adaptive patterns lasted so long. And we cannot hope to account for the durability
of the Mousterian without understanding how, or if, they responded to changing
conditions. The importance of the issue is not limited to advocates of a particular
perspective on MHO. On one hand, if there is fundamental behavioral continuity
between the Middle and Upper Paleolithic, it might best be seen as an extension
of long-term trends. Otherwise, the existence of a period of unprecedented, ex-
plosive change at the end of the Middle Paleolithic, roughly coinciding with the
appearance of modern humans in Eurasia, is too much of a coincidence to ignore.
If, on the other hand, the spread of the Upper Paleolithic occurred as a result
of a simple replacement, it behooves us to understand what was being replaced.
Simple references to inherent superiority of modern-behaving, modern-looking
humans are no longer adequate. What advantages did modern humans have over
contemporary hominins and why did these result in rapid replacement in some
places but much-delayed replacement in others? Understanding how earlier hu-
mans were, and were not, able to adjust their behavior is crucial to explaining
what might have given modern Homo sapiens the upper hand. As for intermediate
positions (sometimes known as “weak out-of-Africa” models), the timing of sig-
nificant developments in behavior, or of deflections in the trajectories of change,
is crucial.

The rationale for this volume, and for the symposia in which many of the
papers were first presented during the 2002 SAA meetings in Denver, grows directly
out of the problems just described. The book assembles researchers from Eurasia
and Africa to discuss what was happening in the Middle Paleolithic and Middle
Stone Age, prior to or during the appearance of anatomically modern humans. We
asked the authors 1) to provide updates on the current state of knowledge about
patterns of change over time in one or more categories of archaeological evidence
within the MP and MSA and 2) to discuss the implications of such trends as could
be identified for behavioral evolution later in the Pleistocene. The ultimate goal
was to provide participants, and readers of the book, with the broadest and most
current range of information available on the many transitions that might or might
not have occurred before “The Transition.”

In organizing the original symposia we attempted to involve researchers from
throughout Europe, west Asia, and Africa. A number of other researchers were
invited to participate in the book project in order to even out geographic represen-
tation. For a wide variety of reasons, not all of the invitees were able to participate
and/or to produce written papers, and unfortunately, a number of those who could
not participate were responsible for dealing with regions relatively poorly known
to many Anglophone researchers, including southern Africa and central Europe.
We still feel that this volume offers a comparatively broad geographic perspective.
One region that is not covered at all, however, is East Asia. We do not wish to
give the impression that the area is unimportant. However, researchers in that
part of the world are currently dealing with a range of problems very different
from their colleagues who are working in Africa and western Eurasia. Even the
basic taxonomic units Lower, Middle and Upper Paleolithic have very different
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meanings in East Asia, and some scholars argue that they have little or no utility
at all (Gao and Norton 2002). In light of the difficulties in comparing units and
time periods, we felt that comparisons of trends and tendencies in the East and
West would be best addressed in another context. Similarly, recent, hotly debated
dates for early human arrival to Australia certainly have placed this continent in a
time frame pertinent to the current discussion (O’Connell and Allen 1998; Stringer
1999; Bowler et al. 2003). We thought it appropriate to see the dust settle over
this particular controversy before drawing the early archaeology of Australia into
an already contentious discussion.

Several themes recur in the articles that make up this volume, as they did in
the larger set of oral papers during the symposia. Not every author addressed all
of these themes, but a synthetic reading of the papers reveals a number of com-
mon conclusions as well as problems for future study. We identify four principal
topics: continental-scale difference in trajectories of change, the distinction be-
tween variability and directional evolutionary change, the potential consequences
of demography, and the influence of terminology on research and thought.

One of the strongest patterns to emerge concerns differences in time-trends
between the African and Eurasian records. Two of the contributors to this vol-
ume, McBrearty and Brooks, have already proposed that the African record
shows a gradual and piecemeal development of various traits thought to indicate
“behavioral modernity.” This term itself is highly problematic and certainly de-
serves more careful scrutiny, but that’s another volume. Not all African researchers
see the data this way. The major proponent of a “catastrophic” model of behavioral
change in the African Middle Stone Age, Richard Klein, was unable to contribute
to this volume, though his view is well represented elsewhere (Klein 1995, 2000,
2002). The papers of McBrearty and Tyron and Brooks et al. here add more support
for McBrearty and Brooks’ earlier arguments. McBrearty and Tyron focus on the
origins of the Middle Stone Age. Interestingly, for them the important transition
occurs between the Acheulean and the Middle Stone Age, after which various man-
ifestations of modern behavior occur throughout the Middle Stone Age. Similar
to the later, more famous transition in Europe, the cultural changes are associated
with Homo sapiens, in this case as a result of putative genetic events that led to the
isolation of ancestral populations. Brooks et al. concentrate on the later Middle
Stone Age. They argue that some of the most important developments concern
projectile technology and the development of weaponry that can be used to kill at
a distance. While this hypothesis requires further testing, it is provocative in that it
identifies a behavioral/cultural characteristic, other than generic “modernity,” that
could have given Homo sapiens an advantage over contemporaneous hominins
outside of Africa.

Virtually all of the contributors agree that the Eurasian Middle Paleolithic
shows very different time trends compared with the African Middle Stone Age. That
does not mean it is appropriate to describe the Mousterian as homogeneous and
static: in fact, diversity and flexibility seem to be the operative themes here. Several
of the papers (Delagnes and Meignen, Kuhn, Meignen et al., Stiner, Marks and
Chabai) document clear patterns of change over time in various local or regional
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Middle Paleolithic sequences. What the papers also show, however, is that the
trajectories of change in different regions were largely independent of one another,
or at least that we are unable to identify the common themes. Moreover, trends
within the Middle Paleolithic did not necessarily lead in the direction of the Upper
Paleolithic. The Crimean evidence discussed by Marks and Chabai is a perfect
illustration. In that area, Micoquian technology seems to have been remarkably
stable whereas the Western Crimean Mousterian shows a distinct tendency towards
the development of something like prismatic blade technology. And while prismatic
blades are not essentially “modern” (Bar-Yosef and Kuhn 1999), they do represent
the configuration lithic technological systems eventually took on in most places.
The papers on France (Delagnes and Meignen) and the Levant, (Meignen et al.) also
discuss distinctive patterns of evolutionary change within the Middle Paleolithic,
neither of which shows a long-term trend towards Upper Paleolithic patterns, while
the data from Italy (Kuhn) show different local trends, one seemingly “progressive”
and the other not.

The contrasting trajectories of evolutionary change in the Middle Stone Age
and Middle Paleolithic are not simply a matter of the Middle Stone Age being more
dynamic or diverse. As McBrearty argues, it is not just change over time that marks
the Middle Stone Age, but the accumulation of novel behavioral characteristics
(“innovations”). In contrast, there is general agreement that the Eurasian Middle
Paleolithic witnessed few if any novel behavioral developments. Much of what we
know about Middle Paleolithic lithic technologies seems to represent refinements
of very ancient techniques (Levallois, prismatic blade production, discoid core
reduction).

Of course, not everyone agrees even that the Mousterian shows much in the
way of time-transgressive tendencies. Monnier addresses the question of progres-
siveness in levels of artifact standardization during the Middle Paleolithic, and
finds that expected “improvements” in tool-making cannot be documented, at
least in France. Shea also emphasizes the relative constancy of later Levantine
Mousterian technological and foraging patterns, although other researchers
(Bar-Yosef, Meignen et al.) see much more robust chronological sequencing be-
tween what Shea treats as essentially contemporaneous patterns. Interestingly,
faunal evidence from Eurasia (Gaudzinski, Stiner) shows few if any clear gen-
eral trends, although there is considerable variation related to climate and local
environmental characteristics. Middle Paleolithic hominins seem to have been suc-
cessful large-game predators by 200,000 years ago, so effective at obtaining large
hoofed animals in fact that they seldom resorted to intensive use of other animal
resources. Somewhat less information is available concerning foraging patterns in
the Middle Stone Age. Klein argues that Middle Stone Age foragers were able to
take all but the largest and most dangerous animals (but see Milo 1998). Brooks
points to the early appearance of fishing in southern Africa, 50,000 years before
it became economically important in Eurasia. Evidence from site structure is even
more equivocal. On the surface, the papers by Speth and Wadley suggest that
Neandertals at Kebara 50,000 years ago organized their use of space in a more
rigid manner than Middle Stone Age hominins (presumably Homo sapiens) only
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30,000 years ago. However, both authors observe that evidence pertaining to the
use of space is less easily interpreted than faunal or lithic evidence. First, there
are simply too few cases to construct reliable time series. Second, expectations for
how the use of space should be organized among behaviorally modern humans
are not well defined, especially when different contexts, such as constrained and
unconstrained spaces, must be taken into account.

In truth, the diversity of Middle Paleolithic behavior, and the apparent flex-
ibility of Middle Paleolithic hominins, should come as no surprise. Mousterian
hominins persisted for too long—upwards of 200,000 years—and in too wide a
range of environments not to have been highly adaptable. Gaudzinski underlines
an important problem with respect to interpreting this evidence: should the situa-
tional variability within the Middle Paleolithic be seen as evidence for sophisticated
and highly responsive adaptive strategies, or should it be interpreted as simple ex-
pedience or opportunism? Answering the question hinges on the temporal scale
of adaptive responses. It is necessary to understand how much of the diversity
of Middle Paleolithic technological and foraging strategies was contained within
the adaptive repertoire of a single population, as opposed to a series of rather
more specialized solutions developed over millennia in response to specific local
conditions. At present the temporal grain of most Paleolithic records simply does
not permit us to answer this question, but it remains an important goal for future
research.

A third major theme that cuts across data classes and regions is demography.
Demography has a long and sometimes checkered history as an explanation for
culture change, and some researchers may be dismayed to see it resurfacing here.
On the other hand, Malthusian dynamics are central to the fundamental concept of
evolution by natural selection, so it is entirely appropriate to consider population
levels in addressing problems at evolutionary time scales. All of the authors who
touch upon demographic issues agree that Middle Paleolithic hominins existed at
very low population densities, lower in fact than any recently documented for-
ager group (Hovers and Belfer-Cohen, Shea, Stiner; see also Gamble 1999; Kuhn
and Stiner 2001). It is also widely held that localized population or lineage ex-
tinctions were common during the Middle Paleolithic. Due to the lesser densities
of documented sites it is difficult to compare Africa and Eurasia directly. Geneti-
cists do argue that sub-Saharan Africa has always had larger and more persistent
populations than the temperate zones (Harpending et al. 1993; Relethford and
Harpending 1995), although parts of the continent seem to have been abandoned
during hyper-arid glacial intervals.

The possibility of major differences in population densities has important
implications for phenomena ranging from prey choice (Stiner) to intergroup rela-
tionships and the propagation of cultural innovations (Hovers and Belfer-Cohen).
If localized lineage extinction was as common as some authors argue (Hovers
and Belfer-Cohen, Shea; see also Pennington 2001), then we also must consider
the extent to which it structured the archaeological record. For example, how
much of the appearance of diversity in the Middle Paleolithic is a result of cultural
drift and eventual extinction of many small, isolated populations? It is also worth



GENERAL INTRODUCTION 9

considering the extent to which differences in population sizes and persistence
might be responsible for the contrast between sub-Saharan Africa and northern
Eurasia. Many of the apparent “precocious” developments of the Middle Stone Age,
from fishing and the use of grinding equipment to the development of systems of
ornamentation, could be linked at least indirectly to the sizes of local human pop-
ulations. As Hovers and Belfer-Cohen point out, the propagation and persistence
of cultural innovations also require continuity in systems of information transmis-
sion across time. Hypothetically at least, the size and stability of African hominin
populations compared with Eurasian ones could explain why certain novel behav-
iors became established in the former area and failed to thrive in more sparsely
populated parts of temperate and sub-Arctic Eurasia.

The final theme, taken up explicitly by Kleindienst and Clark and Riel-
Salvatore but addressed in passing in many other papers, is the influence of
terminology and systemnatics on the structure of research. It is certainly noth-
ing new to argue that what we call things has profound consequences for how
we study them, but in truth the question has not been adequately addressed by
paleoanthropologists. The cyclical reclassification of the Neandertals as a separate
species or as a subspecies of Homo sapiens is an obvious case in point, as it seems
to have more to do with prevailing models for MHO than with changes in the
available anatomical evidence. Clark and Riel-Salvatore’s paper addresses a wide
range of generalizations about the Middle and Lower Paleolithic, arguing that
these are often based on ambiguous, naive, and poorly-structured conventions
of description, classification, and interpretation. Whether or not one agrees with
Clark and Riel-Salvatore’s particular interpretations, the necessity for continuing
critical assessment of epistemology is undeniable. Kleindienst, reflecting on ar-
chaeological terminology in North Africa, points out that the most common ter-
minology imposes the impression of a development sequence, and that there is an
inherent circularity in developing chronostratigraphic frameworks based in such
systems. Interestingly, a terminological system based more strictly on geological
criteria and assemblage composition developed more than 30 years ago by the
main authorities in the region was never adopted.

In our view, if there is a single, overriding lesson to be drawn from the papers
in this volume, it is that the eventual evolutionary successes of modern humans
and the Upper Paleolithic were ultimately contingent phenomena. There is noth-
ing preordained about the Upper Paleolithic. Earlier hominins in Eurasia were
successful at colonizing a wide range of environments, and in some of these envi-
ronments they managed to resist the expansion of modern humans and the Upper
Paleolithic for many millennia. To one extent or another, they succeeded in main-
taining stable (if small) populations under changing conditions by adjusting their
behavior in response to those conditions. Yet while Middle Paleolithic behavior
did evolve over the course of the Upper Pleistocene, it did not necessarily evolve
towards what eventually became the Upper Paleolithic (see also Hovers 1997, in
press). A model of cultural evolution as the progressive ascent of a single adaptive
peak, with ourselves (as tellers of the story) at the summit simply does not apply.
Mousterian hunters or toolmakers were not simply ineffective, incomplete versions
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of later humans. Instead, the fitness landscapes (sensu Wright 1932; Palmer 1991)
of the late Pleistocene were highly uneven or rugged, with many local peaks and
valleys. The Neandertals and their contemporaries depended on successful strate-
gies for coping with their circumstances. These strategies may have differed from
those employed by later hominins, but they worked for a substantial period of
time. The early appearance and subsequent disappearance of many “advanced”
traits in sub-Saharan Africa may suggest that fitness landscapes in tropical Africa
were similarly broken: sometimes generic Middle Stone Age technologies even
had the advantage over the precocious Howiesons Poort (Ambrose and Lorenz
1990). It would benefit researchers to stop thinking about the appearance and
spread of anatomically modern Homo sapiens and Upper Paleolithic technological
adaptations as the final stage of a long, gradual climb towards modernity. Instead,
we need to consider how these events altered the social and ecological arenas in
which other contemporary hominins had been so successful, and in which the
populations of modern humans themselves had to operate.
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ABSTRACT

Understanding of human behavioral changes during the later Middle to earlier Late
Pleistocene, encoded in the rudimentary record of stone artifacts, is impeded by
problems of communication among archaeologists. For example: continued use
of broad-scale developmental stage terms, such as “Earlier” vs. “Middle Stone Age”
impedes understanding because of the multiplicity of implied meanings; continued
widespread application of the term “Acheulean” to almost any unit containing large,
bifacially trimmed “tools” impedes the understanding of subtle design changes.
Nomenclature devised for content units from Dakhleh and Kharga Oases, West-
ern Desert, Egypt, is a modification of recommendations made in 1965, which
were aimed at greater flexibility and precision in naming cultural stratigraphic
units.

BACKGROUND

I was recently bemused by finding passionate arguments about whether or not
something is “Middle Palaeolithic” or even “Acheulean” (cf. Ronen and Weinstein-
Evron 2000). What such arguments denote is that archaeologists are not commu-
nicating (cf. Clark 2002:50):

13
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It was, as such things go, “successful”—socially enjoyable, intellectually stimulating, and
so forth. What struck me most about this conference, however, was what was not said.
It became evident, just below a thin veneer of informed and sophisticated debate, that
there were enormous differences in the biases, preconceptions, and assumptions that the
participants brought to the resolution of problems thought to be held in common. At times,
these differences were so great that there was literally no common basis for discussion
[original emphasis].

Such arguments usually occur because the underlying assumptions and in-
terpretations embodied “in a name” are not objectified. And in general they reflect
common archaeological practice—to begin defining and naming things from the
“top down,” or the most general, rather than beginning with, and naming defined,
basic analytic content units. That practice results in terms such as “Acheulean” be-
coming so over-extended, bearing so little precise meaning, that they are only
the equivalent of the broad “developmental stage terms”: the “Earlier”, “Mid-
dle”, and “Later Stone Age”, or the “Lower”, “Middle” and “Upper Palaeolithic”
terms.

An example is the following exchange of views (in Ronen and Weinstein-
Evron 2000:229):

Romauld Schild: I agree. It [the Bockstein material] is Middle Palaeolithic.
However, there are two sealed Late Acheulean sites at Dakhla, certainly
before Stage 7, that contain classical Klausenischemesser and Prodniks to-
gether with unifacial side scrapers and hundreds of handaxes from amyg-
daloids through cordiforms, and Levallois technology. I think that they
are three hundred thousand years old if not more. They also show the
resharpening scars of Prondniks.

Gerhard Bosinski: I agree, if you admit that this is Middle Palaeolithic.
Romauld Schild: No. To me it is Late Acheulean. We published it as Late

Acheulean. You can not change it.

NOMENCLATURE

If one cannot change the referent, how does one disagree with the original
ascription and name? Must one always go through long discussions of who called
what, by what term and when, in terms of field units and their ascriptions? Might
it be advantageous to have some system of nomenclature that refers to content
or evidential units without implying assignments to such broad-named entities as
“Middle Palaeolithic”, or “Late Acheulean”? It seems that whenever someone finds
a large, bifacially worked lithic artifact in the Sahara they call it “Acheulean” (e.g .,
Siiriäinen 1999; Hill 2001). In my opinion, many of these do not “fit” any precise
definition of African Acheulean, including the material originally excavated at
Dakhleh (contra Schild and Wendorf 1977; Wendorf and Schild 1980; Kleindienst
1985). In order to refer to that material, as originally described, and to similar
aggregates found by members of the Dakhleh Oasis Project, I introduced the term
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Figure 1. Map of northern and central Egypt, showing locations of the Dakhleh and
Kharga Oasis depressions in the Western Desert.

“Balat Unit” (Kleindienst 1999:97–99), named for the nearest town in Dakhleh
Oasis (Figure 1).

To justify that change in referent, I wish to hark back to a 1965 Burg Warten-
stein symposium. Sadly, many participants are no longer with us. The person I
most miss concerning the logic of classification and nomenclature is the late Glynn
Isaac. The symposium participants made a number of recommendations regarding
these fundamental archaeological procedures, which were published in Background
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to Evolution in Africa (Bishop and Clark 1967:892–895), and a brief explanatory
paper, Precision and Definition in African Archaeology (Clark et al. 1966) (Figure 2).
J. D. Clark and I applied the principles of the recommendations in publications
on Kalambo Falls (cf. Clark and Kleindienst 1974), as did Isaac (1977; Isaac and
Isaac 1997). In brief (Bishop and Clark 1967:893–894):

An Industrial Complex is that grouping of Industries . . . considered to represent parts of the
same whole. . . .

An Industry is represented by all the known objects that a group of prehistoric people
manufactured in one area over some span of time. . . .

An Archaeological Horizon (alternatively Archaeological Occurrence) is the minimal
cultural-stratigraphic unit which can be defined at any place . . . it denotes the cultural
material in its context [original emphases].

Ideally, all of these should be named using local geographical names when
they are published. Arbitrary names may be used when no local terms are available
(Figure 2).

Figure 2. Nomenclature for cultural stratigraphic units as proposed in the 1965, Berg
Wartenstein recommendations, after J. D. Clark et al. 1966:120. Note that the term(s)
used for cultural materials extracted from Archaeological Occurrences or Horizons do not
designate units.
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Note that numerical or alphabetical designations are inherently inflexible, as
are such designations as “early”, “lower”, “middle”, “later” or “upper”, especially
those incorporating developmental stage terms. These produce confusion and
miscommunication when one wishes to change the relative “positions” or time
relationships among units named in that manner.

In the main, Berg Wartenstein recommendations have met with total disre-
gard; although the term “cultural stratigraphic unit” has gained some currency
(Kleindienst 1967), it is too often misused as “culture stratigraphic.” However, the
only real objections I have ever heard are:

1) “What difference does it make what I call it?” Surely those who have any
training in linguistics know that nothing makes more difference than what
one calls something; and

2) “I can′t remember all the names!” Why would anyone want to do that? For
instance, no geologist attempts to remember all the formation names in the
world, and only uses the ones of immediate interest to the current research
area. Nor does any palaeontologist attempt to remember all names for all
biological species or genera, even in one area.

However, the Wartenstein recommendations were fatally flawed, because
those in favor of such a system could not persuade their colleagues, particu-
larly the European colleagues, to leave the “group of prehistoric people” out of the
definition of the “Basic Unit,” termed an “Industry”. If one makes that assumption
part of the definition, one is caught in a tautology when one actually wants to
make interpretations of cultural content in terms of human behavior. In conse-
quence, for use at Dakhleh and Kharga Oases in the Western Desert of Egypt,
M. M. A. McDonald (dealing with Holocene prehistory) and I have modified the
original definitions and call the Basic Unit just that: a cultural stratigraphic unit,
or just (Cultural) “Unit” for short (Figures 3 and 4), which comprises only the cul-
tural evidence. In using a structured, shorthand method of reference to facilitate
scholarly communication, the intent is to divorce the nomenclature for evidential
content units from a priori assumptions about the behaviors or relationships of the
humans who may have produced that evidence. The principle is that one works
using detailed comparisons from the “known” to the “unknown”, rather than by
“fitting” the unknown into some broad, imprecise, named unit or stage that is
historically overburdened with multiple, often conflicting, meanings. In practice,
when supported by evidence, it is always simpler to combine (“lump”) lower-level
units than it is to subdivide (“split”) higher-level, broadly generalized units once
they are embedded in the literature and in textbooks.

So far as I know, no one other than the Africanists has ever proposed a
formal, named field unit that includes cultural evidence (not just “objects”) in
context (the Archaeological Occurrence or Horizon). Puzzling, for we all know that
nothing is more important than context! And, in fact, most archaeological reports
do subdivide the identified cultural evidence according to the recognized minimal
contextual units, whatever they may be called. The cultural material extracted,
then, can be called “aggregate”, “sample” or “collection”—whatever does not denote
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Figure 3. Nomenclature used for designating cultural stratigraphic units recognized at
Dakhleh and Kharga Oases, Western Desert, Egypt. Note that term(s) used for cultural
materials extracted from Archaeological Occurrences or Horizons do not designate units.

any “group of people” assumed to be related in any social or biological sense.
It only refers to content, or the material or observations of evidence interpreted
to be humanly produced. Of course, that interpretation itself embodies a large
body of theory, tested or untested hypotheses, and assumptions which should be
objectified (cf. Kosso 2001:39-58).

Analyses of extracted evidence allow definition and formal naming of Basic
Units. The named units do not designate or imply any “people” other than as
individual producers of evidence; they do not indicate ethnicity or the physical
form of the ancestors; they do not mean time placement, although they occur within
past time ranges. They refer only to the cultural content as defined. Nothing more,
nothing less. Definitions can subsequently be expanded, or altered, with cause, but
the original name stands. Having done that, one can then speak about behavior of
the “people” in any manner that one chooses to interpret the cultural evidence.

Obviously, definitions need to be published (see Hawkins [2001] for an ex-
ample of definition of the Dakhleh Unit, assigned to the Aterian Complex). Note
that there is a difference between “formal” and “informal” usage: one can say that
something exists, without fully defining or naming it, or by using “unit” uncapital-
ized. (Try getting that past journal editors, however.) Too often, no clear definition
is provided for named units. Changes in definitions also should be clearly stated
and published.
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Figure 4. Pleistocene-aged cultural stratigraphic units recognized as of 2002 at Dakhleh
and Kharga Oases, Western Desert, Egypt.

The named Basic Units can be subdivided after they are defined, but one
must begin with local units based upon cultural evidence from Archaeological
Horizons or Occurrences, i.e., one starts at the lowest analytical level, not the
highest. Burg Wartenstein (Bishop and Clark 1967:893) recommended using
”Phase” for subdivisions, but such terms as “Facies” may be appropriate for
sub-units that are not time differentiated. A Basic Unit might subsequently be
subsumed as a Phase or Facies within another Basic Unit, or a subdivision might
later be established as a Basic Unit in itself, but the original local name should
not change. In some cases a new designator might be required to distinguish the
new status if the original name causes confusion in referencing: for instance, if an
inflexible designator was originally used.

The Basic Units can be combined into higher-order units: “Complexes”, or
“Techno-Complexes”, although we find that the original definition of the latter
term (Clarke 1968) is too restrictive. What level of similarity in cultural evidence
is needed for inclusion within a Complex is debatable. However, complexes were
intended to reflect a defined content. They were not intended to be overly gener-
alized across time and space beyond the range of the included defined Basic Units
(see below). Again, they are only content units.

Burg Wartenstein (Bishop and Clark 1967:896-897) also recommended that
the developmental stage terms such as “Earlier Stone Age”, or “Lower Palaeolithic”
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be discontinued. That has certainly not happened, possibly because they do con-
tinue to be useful when one does not wish to be precise. I use them also, but
strictly as techno-typological developmental stage terms (see Kleindienst 1999),
not related groups of people, not ethnicity, not time placement. If I use the words
“Middle Stone Age” (MSA) I mean only that I have an archaeological occurrence,
or possibly several similar, that I am not yet willing to define as a unit, but I can
say that the culturally produced material bears the characteristics of the local MSA
developmental stage. These terms are not part of the cultural stratigraphic system
of nomenclature; they fall outside it.

DAKHLEH AND KHARGA OASES, WESTERN DESERT OF EGYPT

Figure 4 illustrates the use of archaeological nomenclature for prehistoric
cultural stratigraphic units recognized to date at Dakhleh and Kharga Oases. We
have found so little of what I, in desperation, have informally included within the
African “Upper Acheulean Complex, sensu stricto” that I do not yet wish to give
the material a unit name. We know that the material originally found at Kharga
(Locus V, Refuf Pass, Caton-Thompson 1952) is beyond U-series dating range,
i.e., over 350,000–400,000 BP (Kleindienst et al. n.d.), as is “typical” African
Upper Acheulean in southern Egypt (Schwarcz and Morawska 1993; Haynes et al.
1997).

We do have units, the Balat Unit in Dakhleh, and what I now informally
designate as the KO10 unit and the Dharb el-Gaga unit in Kharga, which show
design features in the production of bifaces that differ from the patterning usually
seen in the African Upper Acheulean (Hawkins et al. 2001; Kleindienst et al. 2003).
Caton-Thompson (1952) noted that in her original description of the material
from locality KO10, as, in fact, did Schild at Dakhleh (Schild and Wendorf 1977).
Although Kharga material is not identical to that from Dakhleh, many bifaces show
working only of the point/bit, and of one or both laterals. This is related to, but not
determined by, the selection of nodules or cobbles, mainly of cherts, rather than the
production of large flakes for biface manufacture using mainly other raw materials.
The forms produced are those noted by Schild (in Ronen and Weinstein-Evron
2000). In African typology, such forms are morphologically closer to “core axes”
than to “handaxes” (Clark and Kleindienst 1974:95-98). However, at least some
well-worked “handaxes” are included. The Dharb el-Gaga unit shows an interesting
innovation in the selection of extremely thin chert nodules, which approximate
“naturally-made” flakes, as the form of raw material used for manufacture of bifaces.
Some are fully trimmed around the circumference; others are not. I have been
unable to verify that extensive use of Levallois techniques occurred within these
units at either Kharga or Dakhleh (Kleindienst 1999). Most occurrences are in
geological context, which complicates matters: emplacement of the artifacts has
been mainly or wholly by geological processes. Aggregates are found in gravels, in
colluviums subjected to mass wasting and slope wash, in fossil artesian spring vents
or on the surface of the desert veneer. They differ from the local MSA aggregates
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dominated by specialized reduction techniques, where large bifaces or heavy-duty
tools occur, but are rare.

In calling Balat Unit-type bifaces “Late” or “Final Acheulean” (Schild and
Wendorf 1977; Kleindienst 1985) in the Sahara, I think we have been overlooking
traits which differentiate such units from “typical” African Upper Acheulean. The
differences are seen especially in the different choices of raw materials, and different
patterning in minimally working many or most of the larger pieces, although some
pretty bifaces continued to be made. Similar change in patterning occurs in the
shift to the Central and East African Sangoan Complex (Sheppard and Kleindienst
1996; Kleindienst 1999).

So far, we have found no technological “transition” between units that have
little or no use of Levallois methods, and those that make extensive use of those
and other more regulated techniques. What developmental stage the locally named
units represent, then, remains a matter for discussion (e.g ., Schild vs. Bosinski,
above). Whether or not these units emphasizing large bifaces are regarded as
terminal “Earlier Stone Age” does not change the local unit names. The important
observation is that there were changes in what raw materials were selected, and in
how those were treated after selection. Those are behavioral changes in preferences
and design made by the ancestors. It is interesting that people may have hit upon
similar designs in widely separated times and places, but calling those by the same
name obscures that behavioral evidence. The relevant question is “why did that
happen?”

In Kharga we know that predominant usage of Levallois and other specialized
or more regulated techniques began at least 200,000 years ago, but we are still
in the process of defining units and establishing time placements (Kleindienst
et al. 1996, 2003; Churcher et al. 1999; Hawkins et al. 2001, 2002; Smith
et al. 2004). Older, “larger-sized” generalized MSA units at Dakhleh (Kleindienst
1999) are now termed the Gifata Unit and the Teneida unit (Kleindienst 2003). I
propose that Caton-Thompson’s (1952) stratigraphically older, larger-sized “Lower
Levalloisian” at Kharga be renamed the “Refuf Unit” (> 220,000 ± 20,000 BP); her
younger, medium-sized ”Upper Levalloisian” might be renamed the “Mata’na Unit”
(with associated dates of >125,000 ± 1,600 BP and >103,000 ± 15,000 BP). All
of these could be grouped into the “Refuf Complex”. I would choose the name
“Refuf” because that was the key section for Caton-Thompson and Gardner in es-
tablishing their cultural stratigraphic units in the 1930s. Their work should have
precedence in nomenclature, but some of their units need to be renamed using
local geographic terms in order to simplify referencing and for inclusion of new
occurrences.

Whether any other material from the Western Desert, or the Nile Valley,
is sufficiently similar to be included within this local complex will require future
investigation. The Combined Prehistoric Expedition has introduced potential con-
fusion in reporting on southern Western Desert localities (Kleindienst 2001). They
initially called all or much of the MSA there “Aterian”, some “Mousterian”, and
then discarded “Aterian” except for surface occurrences, in favor of “Paléolithique
moyen à denticulés et à pieces foliacées bifaciales” (Wendorf et al. 1990:389).
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Then, they referred to “. . . three kinds of Middle Palaeolithic . . . ”: “Mousterian,”
“Aterian-related” and “Aterian” (Wendorf et al. 1993b:111). Finally, rather than
defining “traditional” cultural units, “. . . we decided to emphasize those studies
which would contribute to our understanding of Middle Palaeolithic behavior and
its environmental context” (Wendorf et al. 1993a:4). Whether this is intended as
informal usage of a developmental stage term is unclear.

Although the content definition of complexes is more problematic than that
for Basic Units, complexes are not intended to extend over broad reaches of time
and space for which evidence is lacking, or to be so generally defined as to in-
clude everything. For instance, researchers working in the Western Desert of Egypt
(Schild 1998; Kleindienst 2000, 2003) and the Libyan Desert (Garcea 1998, 2001)
have objected to the proposed “Nubian Complex” of Van Peer (1998; Van Peer and
Vermeersch 2000). In 1998, Van Peer suggested that most North African material
regarded as “Middle Stone Age” or “Middle Palaeolithic” or “Mousterian” should
be designated as the “Nubian Complex”, incorporating the long-accepted Aterian
Complex. This term approximates “North African Middle Stone Age” in mean-
ing, and ignores large areas for which evidence is lacking. This new complex was
defined as having Levallois methods of specialized flake production, specifically
the Nubian I and II methods for striking face preparation on cores (Vermeersch
2001). In 2000, the geographic extent for the “Nubian Complex” was apparently
reduced to the southern portion of the Nile Valley in Egypt/northern Sudan and the
surrounding Eastern Sahara, approximating “Middle Stone Age outside the cen-
tral Nile Valley.” Added to the definition were: bifacial foliates; retouched points,
including “Mousterian” and “Nazlet Khater” types; truncated-facetted pieces; side
scrapers; denticulates; and “. . . a good deal of Upper Palaeolithic types” (Van Peer
and Vermeersch 2000:48-49). Schild noted the lack of Nubian methods in the
southern Western Desert and Dakhleh. I have found little evidence for those meth-
ods in older generalized MSA units. Some usage occurs in the younger MSA units,
and Nubian II is somewhat more common in Aterian Complex units at Kharga
and Dakhleh, but Nubian cores are never the predominant method of Levallois
flake production (Kleindienst 2003). Bifacial points are found in other African
complexes (diagnostics in the Lupemban and the Stillbay), as are other retouched
points. Truncated-facetting may be under-reported. Side scrapers and denticulated
edges are ubiquitous. Why call any artifact class “Upper Palaeolithic” when it is
found thousands of kilometers distant and tens of thousands of years earlier than
a supposedly similar class in France?

A specific objection to subsuming the units of the Aterian Complex within
a “Nubian Complex” is that the Aterian trait complex is not found in the central
and northern Nile Valley in Egypt, nor in Nubia. Only one locality is known
in a wadi draining into the main valley (Singleton and Close 1980; Kleindienst
2001). Aterian aggregates are sufficiently distinctive that one can recognize an
occurrence before or without finding any diagnostic Aterian tangs (see Caton-
Thompson 1946a). Further, there are still large areas of the flanking deserts, and
even within the Nile Valley, for which we have no evidence. The term “Nubian
Complex” masks variability rather than aiding communication about the clustering
of typological and technological traits.
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TRANSITIONS?

The interpretation of some unit contents as representing a “transition” is
another problem: usually the word means a relatively rapid change in the condition
or state of something. Given this book’s title, the concept requires some note here.
From an anthropological viewpoint, the underlying theme in the debate over
relationships, and in the hindsight search for “transitions” between traditional
developmental stages, seems still to be “us handsome clever moderns” vs. “them
archaic, other, brutish” humans. The original view:

“In the whole racial history of western Europe there has never occurred so profound a
change as that involving the disappearance of the Neaderthal race and the appearance of
the Crô-Magnon race. It was the replacement of a race lower than any existing human
type by one which ranks high among the existing types in capacity and intelligence. . . . the
Upper Palaeolithic may almost be said to be the period of the Crô-Magnons . . . ”(Osborn
1915:260).

The idea of looking for, or finding, supposed “transitions” embodies all the im-
plications of all the assumptions about how change through time or space should,
or could, occur as represented in cultural evidence. One implied assumption is
that punctuated equilibrium characterizes changes in human behavior through
time: i.e., that the “Lower Palaeolithic” and the “Middle Palaeolithic” are relatively
long-lived, static stages with a rapid “transition” in between. Such an assumption,
however, ignores variability across time and space. The definitions of units, or of
developmental stages, are our inventions. We draw the boundaries, so how can
we expect there to have been “transitions”? Looking up the time scale rather than
down, change is a continuum with no preordained direction. How change occurs
differentially through time and space is the problem: studying that requires no sys-
tem of nomenclature, but one for evidential units might aid comparative studies
of their contents through reducing semantic confusions. Classifications are simpli-
fied, shorthand communication systems. Unless based upon demonstrably generic
relationships between phenomena, classifications are inadequate as analytic tools.

The opposite assumption, that one should find continuity through time,
previously characterized Pleistocene archaeology. For instance, at Kharga, Caton-
Thompson and Gardner (Caton-Thompson 1946b, 1952), following Garrod at
Tabun, thought they had found “transitions” between their “Acheulean” and
“Levalloisian” units, termed “Acheulio-Levalloisian”, and between their
“Levalloisian” and “Khargan Industry” units, termed “Levalloiso-Khargan”. Our
geoarchaeological investigations indicate that in both cases, these “in between”
units probably are multicomponent artifact aggregates created by geological rede-
position (Hawkins et al. 2001; Kleindienst et al. n.d.).

To Africanists (e.g ., McBrearty and Brooks 2000), the search for the “Middle
Paleolithic/Upper Paleolithic Transition” seems a search for evidential units that
meet the assumptions for punctuated changes in developmental stages, whatever
those stages are presumed to represent (Goring-Morris and Belfer-Cohen 2003).
But, in terms of “human time” (minutes to days to years), if people rapidly change
toolkits, or methods of manufacture, because something new has been invented
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or discovered that is viewed as “better” or “advantageous”, what is a “transition”?
What is it likely to look like? Why is it “transitional”? Do we see a “transition”
between typewriters and computers? Although electronic communications may
be transforming our lives for better or worse, in printing words, computers are
just a new solution to an old problem. Typewriters were replaced and rapidly
disappeared, although keyboard layout and the act of typing are retained. Is that
in itself a major change in condition or state? Given our poor time control in
the Pleistocene time ranges, could we expect to “see” any rapid transformations?
Would evidence of intensified experimentation or increased variability be what we
should look for when people are changing their minds about artifact production?

Moreover, what appears as “transition” in one area may be “continuity” in
another. Copeland (2003:242-243) stated that:

I am assuming that the earliest dated manifestation of the Levantine Upper Palaeolithic
[= developmental stage, or a “Super-Complex”?] is that of Boker Tachtit level 1 [= an
Archaeological Occurrence] at ca. 46 thousand years ago . . . The Upper Palaeolithic start is
defined as the magic moment when there was a sudden switch (or at least it appears to be
sudden to us) to an Upper Palaeolithic toolkit made on blanks still produced by Mousterian
techniques [= Complex]. . . . I will use the term Emiran [= a Basic Unit] when referring to the
industry of this earliest Upper Palaeolithic phase [= subdivision of a developmental stage?].

Although Emiran is not defined only by the diagnostic Emireh point, this
basally and ventrally thinned, small pointed flake was noted as different, and
named in the Levant (Volkman and Kaufman 1983). This has then been taken as
its locus of origin. At Sodmein Cave, in the Egyptian Eastern Desert:

Middle Palaeolithic level 1 (MP 1) [= Archaeological Occurrence]. Two Emireh points are
present: one is complete and absolutely typical, the other is a distal fragment. Burins on
blades occur as well. The cores that are present are all for blade production. A few Levallois
endproducts are present. The presence of Emireh points in particular points to south-
western Asian contacts. Such points have never been found in African contexts up to now.
Though the level is called Middle Palaeolithic here, it may in fact contain a transitional
industry between the Middle and Upper Palaeolithic [= developmental stages], of the kind
found at Boker Tachtit in the Negev ( Van Peer et al. 1996:153).

Although not yet fully reported, the Sodmein cave sequence can as easily be
interpreted to indicate that the shift from mainly Levallois-based lithic production
in “Middle Palaeolithic level 5 (MP 5)” to blade production methods in “Upper
Palaeolithic level 2 (UP 2)” covered a time span of some 90,000 years (Van Peer et al.
1996:153-154; Mercier et al. 1999). As Caton-Thompson noted long ago, in the
Western Desert some blade production occurs throughout the MSA together with
the other more specialized or regulated lithic production methods (Kleindienst
2003). As yet, we have no evidence for a mainly blade-based technology until the
early Holocene.

In fact, the trait of basal thinning (unifacial on either flake face, or bifacial),
worked on large or small pointed flakes, occurs in many African units and
complexes dating from the late Middle to early Late Pleistocene. In the Western
Desert, small retouched pointed flakes have been termed “Tabalbalat points”
(Caton-Thompson 1946a), following Garrod and Bate (1937), who distinguished
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them from Emireh points (cf. discussion in Hawkins 2001:327–330). Of relevance
here is that Caton-Thompson (1952) describes such points in her “Upper
Levalloisian” (Mata’na Unit) at Kharga Oasis now dated by uranium series to
≥100,000 BP. This typo-technological trait, then, is older in the Eastern Sahara
than in the Levant. It continues to occur in the succeeding Aterian Complex units
at Dakhleh and Kharga, and across the Sahara (Hawkins and Kleindienst 2000)
(note Aterian dating inserted by editors, not the authors [Hawkins 2001]). The
Aterian Complex is now known to be beyond 14C dating range in the Maghreb
(Wrinn and Rink 2003), and probably dates at least 60,000 to 90,000 years BP in
the Libyan Sahara (Cremaschi et al. 1998, 2000). As yet we have no chronometric
dates for Aterian in the Western Desert (contra McBrearty and Brooks 2000),
although it can be placed as younger than ca. 100,000 and older than ca. 40,000
years ago. Other traits such as variability in the Levallois core reduction patterns
also indicate continuity of reduction methods in the Western Desert oases. In fact,
there are units with Levallois methods of reduction that, based upon morphology,
condition, and context, post-date the Aterian Complex (Wiseman 1999, 2001).
The trait of ventral basal thinning has a long, continuous record in the Eastern
Sahara. If this trait was transmitted to the Levant rather than independently in-
vented there, possibly involving some useful innovation like a different method of
hafting or just the idea of such, it came “out of Africa” (cf. Marks [2003] , who also
proposes strictly technologically-defined Basic Units). How is that “transitional”?

CONCLUSION

The scheme of nomenclature outlined is precise in referring only to cultural
content, and above all, it is flexible. Perhaps it is time that people take another
look at it? A practice of formally describing (defining) cultural stratigraphic units
tends to make one consider what one is doing more carefully. What is the minimal
contextual unit? Why? What precisely is the evidence for similarity or dissimilarity
that predicates inclusion of occurrences within the same Basic Unit, or in different
units? What are the built-in assumptions? After definition, only many analytic
approaches applied to the cultural contents can inform us about behavior of the
“people”, or challenge the original definitions. The issue is better communication
between archaeologists regarding the observational and analytical evidence, which
can then facilitate better behavioral interpretations. Nomenclature should facilitate
communication, not impede it. Names do matter.
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ABSTRACT

The intellectual traditions that frame Paleolithic research in Europe and the United
States are reviewed, and the European Middle Paleolithic archaeological record is
examined for patterns that contradict the “textbook generalizations” embodied
in Paul Mellars’ “human revolution”. The fact that different typologies are used
to describe the Middle and Upper Paleolithic respectively emphasizes differences
between them (especially if typology “trumps” any other systematic investigation
of pattern), effectively precluding the perception of continuity in retouched stone
tool form over the Middle-to-Upper Paleolithic transition. The proliferation of
“transition industries” over the past 20 years has made the picture much more
complicated than it was before ca. 1990, and the identification of ca. 20 Mous-
terian “facies” since 1985 strongly suggests that the west Eurasian Mousterian is
more complex and variable than previously thought. We conclude that there is
much under-acknowledged formal convergence in the kinds and frequencies of
chipped stone artifacts, that patterns in lithic industries are mostly determined by
raw material package size, quality and forager mobility, that changes in lithic tech-
nology are only “historical” at the macroscale (i.e., over evolutionary time), and
that formal convergence likely overrides any “cultural” component supposedly
present in the form of retouched stone tools.

29
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INTRODUCTION

Along with some others who approach the study of the Paleolithic from a
broadly defined ecological perspective (e.g., Hayden 1993; Stiner 1994; Kuhn
1995; Straus 2003; see Winterhalder and Smith 2002 for an overview), we be-
lieve there are major differences in the conceptual frameworks that guide this
research, dependent, to a certain extent, on the intellectual traditions in which the
archaeologists involved have received their formal training (e.g., Bar-Yosef 1991;
Clark 1993, 2002b; see papers in Straus 2002). These differences are thrown into
sharp relief by different construals of the nature of the analytical units used in
Eurasia to divide up the Paleolithic in time and space, and what those units are
supposed to mean, or represent, in behavioral terms (e.g., Neeley and Barton 1994;
Goring-Morris 1996). Empirical generalizations about pattern within and across
these units have been increasingly subjected to critical scrutiny in recent years, as
more research is undertaken outside the historically important Franco-Cantabrian
“heartland”, where many of the units were first defined (e.g., Marks and Chabai
1998; Chabai and Monigal 1999; Chabai et al. 2004; Brantingham et al. 2004).

Perhaps better than any other contentious modern human origins issue, de-
bate about the nature of the Middle-to-Upper Paleolithic transition in Europe, as
embodied in Paul Mellars’ “human revolution” (e.g., 1989, 1996), brings these dif-
ferent perspectives into sharp focus. Mellars thinks the Middle-to-Upper Paleolithic
transition in Europe is an important divide in prehistory, that behavioral and
anatomical modernity coincide there, and that blade and microlithic technolo-
gies, bone tools, range extension, hunting of prime-aged adult ungulates, the use
of aquatic resources, long-distance exchange and procurement of raw materials,
evidence for symbolic behavior manifest in beads, pigments and “art”, retouched
stone artifacts that exhibit “imposed form” and standardized shapes, and “well-
organized” campsites all appear together as a “package” manifest archaeologically
in the Aurignacian after 40,000 years BP. He believes the Aurignacian to be man-
ufactured exclusively by anatomically modern humans (H. sapiens, or H. sapiens
sapiens) originally derived from Africa, whereas local Neandertals (H. heidelbergensis
or H. neandertalensis) made the preceding Mousterian and at least some of the tran-
sitional industries.

Africanists McBrearty and Brooks (2000) have taken issue with both the pat-
tern implied by Mellars’ views of the transition, and the eurocentric bias that
permeates it. They suggest that the archaeological criteria invoked in support of
behavioral modernity in Europe appear in Africa over a long interval during the
Middle Stone Age (MSA), tens of thousands of years earlier than they do in Europe,
and that these indicators of behavioral modernity do not occur together as a “pack-
age” (as they are often argued to do in Europe [e.g., Tattersall 1998]), but rather
as part of a continent-wide temporal and spatial mosaic that extends well back
into the Middle Pleistocene. The authors contend that their pattern search best
supports a gradual accumulation of the material indicators of behavioral moder-
nity in Africa and their subsequent export to other regions of the Old World after
ca. 60,000 years ago, probably through the Levantine corridor. The best evidence
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for accelerated change, however, coincides with the Middle-Later Stone Age bound-
ary, after ca. 50,000 years ago. It is attributed to the combined effects of environ-
mental deterioration, accelerated rates of population growth (in some areas), and
the appearance of novel risk management strategies that would have tended to
buffer subsistence uncertainty, improve nutrition, and reduce infant mortality, thus
setting in motion a Flannery-like positive feedback system (e.g., Flannery 1969)
that had nothing whatever to do with the emergence of behavioral modernity per se.
Still unexamined are (1) whether or not Mellars’ criteria actually indicate “modern
behavior”, however defined (Clark 1999); (2) whether the “package” was exported
in toto from Africa, or whether it developed to some extent autochthonously in
Europe (Clark 1997, 2002a), and (3) what are the effects that the vastly differ-
ent resolution in the archaeological records of the two areas might have had on
perceptions of pattern (Henshilwood and Marean 2003).

We suggest that these two very different interpretations of pattern are bound
up in different conceptions of the analytical units used by Mellars, on the one
hand, and by McBrearty and Brooks, on the other, to assign meaning to differences
and similarities among artifact assemblages. To Mellars, pattern in the Paleolithic
is best (although certainly not exclusively) apprehended by artifact typology, and
is interpreted as the tangible remains of technological and/or typological traditions
held in common by identity-conscious groups of people and transmitted from
one generation to the next through a process of social learning. The intellectual
mandate for this approach is French, and ultimately comes from André Leroi-
Gourhan’s Le Geste et la Parole (1964–5), which sought to invest the study of lithic
technology with social agency. Loosely based on Marcel Mauss’ Les Techniques du
Corps (1936), which established that technology was first and foremost a social
process, Leroi-Gourhan proposed a unified approach to the study of the Paleolithic
by uniting technology with social process, arguing that the long-term trajectory of
social change can be examined by studying the evolution of technology, the latter
accessible through the archaeological record.

To McBrearty and Brooks, pattern in the past is best apprehended by human
behavioral ecology (HBE), a multifaceted approach perhaps best described as the
marriage of cultural ecology based in ethnography (e.g., Steward 1936) with “core”
evolutionary principles like adaptation, selection and fitness. Often highly quan-
tified, HBE uses ethnographic data to generate and test predictive models about
human behavior and the environments in which they evolved by comparing ob-
servables against values generated by behavior optimizing theories, most of which
have to do with subsistence (e.g., linear programming, diet-breadth, patch-choice,
or combinations thereof) (Winterhalder and Smith 2000). Underpinned by a neo-
Darwinian conceptual framework, and expressed as formal mathematical models,
patterns observed ethnographically or inferred archaeologically can be adjusted, so
far as their test implications are concerned, by taking into account a small number
of environmental constants (e.g., effective temperature, precipitation) that change
with latitude and elevation, and constants that appear to be universal among for-
agers (e.g., mobility, technological portability). Two different approaches – two
different perceptions of pattern – two different explanations for pattern.
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In keeping with the aims of this volume, we first discuss differences between
the Middle and Upper Paleolithic analytical units as they are defined by European
typological systematics, the filter or lens through which many prehistorians per-
ceive pattern. We submit that the typologies commonly used on either side of
the transition are different, thus exaggerating differences that would appear clinal
and/or mosaic if other monitors of human adaptation are taken into account (i.e.,
if an ecological approach were adopted). We follow this with some brief observa-
tions on pattern similarities at two Lower Paleolithic sites, Gesher Benot Ya’aqov
in northern Israel (Goren-Inbar et al. 2000), and an industry with large, bifacially
worked cutting tools in south China’s Bose Basin (Hou et al. 2000). The intent
here is to underscore conceptual problems with the logic of inference implicit
in typological systematics, and with historicity in the explanation of pattern. We
conclude our essay with some observations on aspects of the Eurasian Middle
Paleolithic archaeological record that appear to contradict the impression of stasis
and uniformity often associated with that analytical unit. The pattern search shows
that the Middle Paleolithic is, at best, a “fuzzy set” that overlaps extensively in time
and space with the Lower Paleolithic and with the early Upper Paleolithic, and
that it contains most of the “classic” Upper Paleolithic marker types and technolo-
gies, as well as evidence for symbolism, organic technologies and “well-organized”
campsites. We suggest that the Middle Paleolithic can no longer be viewed as the
changeless, monolithic entity described in many textbooks, and conclude that a
mosaic of different human adaptations is as characteristic of the Middle Paleolithic
as it is of the Upper Paleolithic.

TYPOLOGICAL SYSTEMATICS IN PALEOLITHIC ARCHAEOLOGY

It would not be inaccurate to assert that the European approach to Paleolithic
archaeology is based to a very considerable extent upon a typological systematics
that emphasizes retouched tools. Other factors are, of course, taken into account
(especially technology), but typology remains the bedrock upon which inference
rests (see discussion in Riel-Salvatore and Clark 2001). The cultural transition,
therefore, is usually demarcated by changes in the retouched tool components of
archaeological assemblages. Middle Paleolithic industries are made on flake blanks
and are dominated by side-scrapers, notches and denticulates; Upper Paleolithic
industries are blade- and bladelet-based and have substantial numbers of end-
scrapers, burins, and a higher incidence of more formalized tools. The rationale
and justification for doing this are seldom made explicit, but lurking just beneath
the surface is the tacit assumption that the stone tools represent the remains of
quasi-historical, stylistic microtraditions, transmitted from one generation to the
next through the medium of culture. Since retouch modes, edge configurations and
overall shape are equated with social learning, it is assumed that the time/space
distributions of stone tools are, to a degree, “history-like”—congruent with the
boundaries of identity-conscious social units of some kind. This kind of reasoning
is then extended to modes in the overall forms and frequencies of the artifacts
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themselves. Problems with the enormous spatial extent and temporal persistence
of such hypothetical social units have been largely ignored.

Views of the Middle-to-Upper Paleolithic Transition

Keeping in mind that the Paleolithic subdivisions themselves were created
and defined by prehistorians, changes in the character of retouched stone tools
over the European Middle-to-Upper Paleolithic transition have been interpreted
in five contrastive ways. Some workers see the transition as an in situ phenomenon
everywhere, with clear evidence for lithic continuity between late Middle and early
Upper Paleolithic assemblages (e.g., Clark 1997). Others argue that certain early
Upper Paleolithic industries are “adaptive responses” by Neandertals to the arrival
of modern humans producing Aurignacian industries (e.g., Mellars 1996). While
it is by no means clear what an “adaptive response” is, this implies that Neander-
tals modified existing Mousterian technologies because of contact with moderns to
produce assemblages with mixed “Middle” and “Upper” Paleolithic characteristics.
The Châtelperronian is the quintessential example. A third point of view is that no
such intermediate industries exist and, when contemporaneous late Middle and
early Upper Paleolithic assemblages are present in the same site or region, the early
Upper Paleolithic (especially the Aurignacian) must therefore be intrusive (many
authors, e.g., Bietti 1997; Rigaud 1997). This scenario implies that the authorship
of late Middle and early Upper Paleolithic industries is known with certainty and
can be generalized, and that archaic and modern groups coexisted for millennia but
did not interact with one another to any significant extent. Sometimes called “the
indigenist model” (Harrold and Otte 2001), a fourth perspective is that typologi-
cally discrete Châtelperronian and Aurignacian industries are “hominin-specific,”
and that Neandertals making Châtelperronian artifacts underwent a separate and
earlier Middle-to-Upper Paleolithic transition, independent of but fully equivalent
to that involving moderns and the Aurignacian (e.g., Zilhão and d’Errico 1999, but
cf. Mellars 2000). Finally, some have remarked on the dozen or so “transitional”
industries now known from eastern and central Europe (see papers in Zilhão and
d’Errico 2003). Of mostly unknown authorship, these industries exhibit assem-
blage characteristics typical of neither the Middle nor the Upper Paleolithic as
defined in the west. In some respects the opposite of the “indigenist” model, these
scenarios tend to uncouple assemblage types from hominin types, except in re-
spect of the Aurignacian (Kozlowski 2000), and interpose a separate “transition
interval” between the Middle and Upper Paleolithic.

Increased Variation at the Macroscale

Leaving aside preconceptions about authorship which cannot fail to influ-
ence the meaning assigned to pattern, and restricting the discussion to the re-
touched tool components of European Middle and Upper Paleolithic industries,
it has become evident in recent years that there is much more formal continu-
ity across the transition than has generally been recognized. The proliferation of



34 CLARK AND RIEL-SALVATORE

Mousterian variants (Howell 1998, 1999) and transitional industries (Zilhão and
d’Errico 2003), and the recognition that many Eurasian assemblages cannot be
accommodated by models developed in the West (see papers in Brantingham et al.
2004; Chabai et al. 2004) offer compelling support for this assertion. These dif-
ferent perceptions of pattern are filtered by, and are inextricably bound up with
the classifications used to compare Middle and Upper Paleolithic retouched stone
tool inventories, and this is particularly true where typology “trumps” any other
systematic investigation of pattern (e.g., technology, raw material, archaeofaunal
analysis, taphonomic studies). As has often been remarked, quite distinct and in-
compatible typological systems are used to characterize these assemblages (see
Riel-Salvatore and Barton 2004). This affects perceptions of pattern and of what
pattern might mean in behavioral terms. We focus on the Upper Paleolithic typol-
ogy here (de Sonneville-Bordes and Perrot 1954, 1955, 1956). Although contested
with some success by Mellars (1996: 95–140), there is a fairly broad consensus that
the form of Middle Paleolithic retouched stone artifacts made on flakes (esp. side-
scrapers, notches, denticulates, backed pieces) is determined largely by functional
contingencies, including intended use, prehension or hafting, the initial form of
the blank, and the degree to which the tool has been reworked (Bisson 2000), and
that the 17 Bordesian scraper types are analytical constructs rather than the mate-
rial consequences of templates held in the minds of long-dead Neandertals (Dibble
1987, 1995). To the best of our knowledge, however, this interpretation has never
been applied to Middle Paleolithic bifacial tools (i.e., blattspitzen, Mousterian of
Acheulean Tradition handaxes, Micoquian bifaces) which appear to exhibit the
formal constraints implied by mental templates. Also unexamined is whether or
not these same contingencies might apply, and with equal cogency, to the Upper
Paleolithic typology.

The Upper Paleolithic Typology

As anyone who has used it recognizes very quickly, Upper Paleolithic ty-
pological variation by no means consistently displays a high degree of formal
standardization, nor do the types themselves segregate neatly and unambiguously
(e.g., Barton 1991; Marks et al. 2001). In fact, as Sackett (1988: 418) has pointed
out, “the amount of intergradation between types is sometimes so great as to frus-
trate even the most experienced typologist.” which suggests that the types (and
perhaps even the type groups) might represent no more than modal points along a
continuum of morphological variation, the modes being determined by recurrent
combinations of raw material attributes and the situational variables noted above.

A second point is that there are good reasons to think that all Paleolithic stone
tools were subjected to varying amounts of modification over the course of their
use-lives by continual use, breakage, subsequent rejuvenation and/or intentional
reworking (Riel-Salvatore and Barton 2004). This means that a continuum of
formal transformation is likely the rule, rather than the exception. It implies that
there might not be much design specificity in either the Middle or the Upper
Paleolithic, and that Dibble’s arguments about formal convergence in Mousterian
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side-scrapers could apply with equal cogency to most of the Upper Paleolithic tool
types, including the fossiles directeurs.

Finally, most Upper Paleolithic sites contain relatively few of the 92 types
recognized in a conventional type-list (de Sonneville-Bordes and Perrot 1954,
1955, 1956) suggesting that what are perceived by archaeologists to be discrete
types more often than not simply represent successive stages in the modification
of a single generalized tool and/or minor alterations in form primarily determined
by variations in blank morphology (Sackett 1988, 1991, 1997). The implication
is that many (perhaps most) Upper Paleolithic retouched tool inventories are not
more complex than their Middle Paleolithic counterparts, nor do they conform
to more rigorous design specifications, nor are they more functionally specific—
considerations that all but erase the supposed cognitive differences between the
hominins that produced them.

Rather than taking their adequacy for granted, we need to directly confront
the possibility that the existing systematics might not be up to the task of answering
many questions deemed important in Paleolithic research, indeed that they might
constitute obstacles to their resolution (Freeman 1994; Clark 2002a). We suggest
that we don’t even know what the conventional archaeological analytical units are,
or mean, or represent, in behavioral terms (and see Kleindeinst this volume). It is a
facile assumption of those who have faith in the adequacy of the existing systematics
that we are discovering, via retouched stone artifact typology, something very like
the remains of identity-conscious social units analogous to the tribes, peoples,
and nations of history. To many European workers, Paleolithic archaeology is
essentially culture history projected back into the Pleistocene, and patterns are
typically explained post-hoc by invoking processes analogous to those operating in
recent historical contexts. The whole approach is predicated on (1) the existence of
tool-making “traditions” manifest in artifact form that are detectable over hundreds
of thousands (even millions) of square kilometers; (2) the idea that such “traditions”
persisted unchanged and intact over tens (or, in the case of the Lower Paleolithic,
hundreds) of millennia; and, (3) the conviction that they are detectable at points
in space separated by thousands of kilometers and tens of thousands of years of
time (e.g., Hou et al. 2000, Goren-Inbar et al. 2000).

Conflicts between Culture History and Behavioral Ecology

Clark has argued at length (e.g., 1993, 1997, 1999; 2002a, 2002b) that this
culture historical paradigm, while internally consistent in respect of its logic of
inference, cannot be reconciled with the ecological perspectives typical of many
American workers, and (1) that most of the Paleolithic “index fossil” tool types
are ubiquitous (or nearly so), at least in western Eurasia, and carry little temporal
and probably no social information whatsoever; (2) that there is only a minimal
and generalized learned behavioral component to chipped stone artifact form;
(3) that there are no universal correlations between particular kinds of hominins
and particular kinds of artifact assemblages; (4) that there is much formal con-
vergence in the (few) processes by which humans chip stone; (5) that this formal
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convergence is conditioned by recurrent contextual factors—technology, raw ma-
terial quality, size, distribution in the landscape, etc.—especially as affected by
mobility; and (6) that it almost certainly overrides any hypothetical “cultural” com-
ponent. In other words, it is possible to explain pattern similarities in Paleolithic
archaeological assemblages without recourse to typology-based tool-making tra-
ditions, nor to the historicist preconceptions, biases and assumptions upon which
they are based (see Clark 2002a for an extended discussion). To illustrate some
of the implications of formal convergence, we examine proposed explanations
for pattern similarities at two Middle Pleistocene open sites in Israel and China,
both long pre-dating the Middle-to-Upper Paleolithic transition, both excavated
according to “modern” standards.

FORMAL CONVERGENCE IN LOWER
PALEOLITHIC TECHNOLOGIES

The Acheulean at Gesher Benot Ya’aqov, Israel

Goren-Inbar et al. (2000) have argued recently that the Acheulean site of
Gesher Benot Ya’aqov (GBY) in Israel’s Jordan Rift Valley exhibits strong techno-
logical (the “Kombewa” technique) and stylistic affinities with Acheulean indus-
tries from Olduvai Gorge, Olorgesailie, and other East African Acheulean sites.
They explain these similarities by invoking a hominin migration at ca. 780,000
years ago, which records the earliest appearance of these patterns outside Africa,
asserting that GBY constitutes evidence of a “distinct, culturally-different entity”
(Goren-Inbar et al. 2000: 947) that later becomes evident in the west Eurasian
archaeological record. We are thus asked to believe (1) that the formal properties
of bifacial tools are largely or entirely a consequence of social learning, (2) that
tool-making traditions manifest in technology and style are detectable over tens
of millions of square kilometers, (3) that such “traditions” (ways of making stone
tools transmitted in a social context from one generation to the next) persisted
intact over tens of thousands of years, and (4) that they are detectable at two
points in space (the Levant, East Africa) separated by ca. 4,500 kilometers. While
the pattern similarities themselves are uncontested, what is supposedly causing
them to occur (historical connectivity over vast geographical areas and time ranges)
is, in our view, deeply problematic.

For one thing, the physics of lithic reduction have been well understood
for decades, and document an enormous amount of formal convergence in the
morphology of chipped stone artifacts (e.g., Crabtree 1972; Speth 1972, 1975;
Dibble and Whittaker 1981). A substantial literature identifies the processes that
affect technological variables in Paleolithic contexts (e.g., size, availability, qual-
ity and distance to raw materials; hominin mobility patterns at different scales
and time intervals [determined by resource distributions, mate availability]; local
group characteristics [age, sex, number of individuals]; duration of site occupation;
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anticipated uses of stone; site function, and so on [Dibble 1991, 1995; Kuhn 1991,
1992a,1992b, 1994a,1994b]). Although under-acknowledged by many workers,
it is highly likely that the widespread convergence of form in the Paleolithic is al-
most entirely due to constraints imposed on form by the interaction of contextual
factors and rock mechanics, and that those constraints override any hypothetical
cultural component manifest in a tool-making tradition. Thus formal convergence
has little or nothing to do with history “writ small” in the form of retouched stone
artifacts. It is a consequence of repeated combinations of these relatively few fac-
tors, except perhaps on the global scale of Grahame Clark’s modes (e.g., 1969).
Even then it is arguable whether Clarks’s modes are in fact adequate descriptors of
lithic macroevolution as currently understood, whether innovation in lithic tech-
nology can be treated cladistically as a series of temporally ordered and diagnostic
apomorphies, and whether those apomorphies are associated with the appearance
of particular hominin taxa, as argued by Foley and Lahr (1997).

There are also serious conceptual problems with the notion of a cultural
component in the form of Paleolithic artifacts. The time-space distributions of
prehistorian-defined analytical units (e.g., Acheulean) exceed by orders of magnitude
the time-space distributions of any actual or imaginable social entity that might
have produced and transmitted them. Unless one resorts to essentialism (i.e., there
is an ineffable “Acheuleaness” manifest in bifacial handaxes) or genetic determinism
(i.e., making bifacial handaxes is encoded genetically in particular hominin taxa),
there is simply no behavioral or cultural mechanism by which a hypothetical tool-
making tradition could be transmitted over hundreds of thousands of years and
millions of square miles. So, whatever the Acheulean is, it is manifestly not a
“culture” or a “tradition.”

Then there is the question of resolution and its consequences for identifying
a tradition “on the ground.” No known Paleolithic site sequence, or series of site
sequences, is anywhere near fine-grained enough to allow us to identify the remains
of the hypothetical social units that would have been the bearers of these lithic
“traditions” (i.e., assemblage resolution, integrity are far too low). Moreover, the
generally acknowledged fluidity of forager territorial boundaries would, in short
order, have impossibly confounded stylistic patterns manifest in stone tool form
in the archaeological context. So, even if there were a “cultural” component in the
form of Paleolithic stone artifacts, we could not possibly detect it (Binford and
Sabloff 1982; Clark 1989, 1993, 1994).

The “Large Cutting Tools” in the Bose Basin of South China

A second example concerns the Bose Basin “large cutting tool” (LCT) sites in
south China, like GBY dated to ca. 800,000 years ago (Hou et al. 2000). China had
not produced any instances of Acheulean or Acheulean-like bifacial technology
before the discovery of these sites, far to the east of the “Movius Line” (Movius
1948). It would appear that a meteor hit the Bose Basin ca. 806,000 years ago,
that it was a major impact that stripped off all the vegetation in the Basin, and
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that massive erosion ensued, exposing deeply buried conglomerate beds with
large, ovate cobbles suitable for the manufacture of handaxes. Suddenly, briefly,
and locally, hominins (probably H. erectus) began making bifacially-worked LCTs
morphologically similar to Acheulean handaxes in the West. They apparently did
this for as long as the cobble beds were exposed and thus available for exploitation,
but ceased doing it when the conglomerates were buried by subsequent deposition.
Like Goren-Inbar and her colleagues (2000), however, Hou et al. (2000) explain the
appearance of LCTs not by contingent circumstances, but by invoking some kind of
an historical connection – hominins making bifacial handaxes migrated or radiated
to the area at some point prior to 800,000 years ago. Their artifacts were not found
before because they were buried under meters of sediment accumulated over the
past 800,000 years. The two explanations usually offered to explain the existence
of the Movius Line are (1) hominin migration to East Asia before the Acheulean
originated in Africa (Swisher et al. 1994), and (2) the loss of “cultural knowledge”
of Acheulean bifacial technologies after the initial hominin colonization of East
Asia (Toth and Schick 1993; Schick and Toth 1994). Both could certainly have
occurred, but Hou et al. (2000) overlook a third, more plausible, explanation for
the occurrence of large, bifacial tools in the Bose Basin and elsewhere.

Unless (1) hominins are “hard-wired” genetically to make bifacial artifacts
(which is extremely unlikely (however, cf. Foley 1987, Clark 1989b); (2) there
is a robust correlation between particular kinds of hominins and particular kinds
of stone artifact assemblages (again, unlikely, but see Foley and Lahr 1997); and
(3) unless the time-space distribution of “Acheulean” bifaces corresponds to that
of a real or imaginable human, hominin, or hominoid social unit that could have
transmitted knowledge of these technologies from one generation to the next,
we suggest that they cannot possibly be the remains of stone tool-making tradi-
tions. The explanation for their extremely wide geographical distribution must lie
in general contextual and situational factors that would have caused Old World
hominins to make these common objects, which can occur in the thousands in
Middle Pleistocene river terraces in Europe and elsewhere.

Following Toth’s (1985, 1987) ideas about the behaviors associated with early
stone technologies, and given that the overwhelming majority of handaxes do not
exhibit symmetry on any axis (see Wynn [1979, 1981, 1985] on symmetry as a
monitor of hominin cognitive evolution), we reconceptualized most handaxes as
cores rather than tools. If such is the case, the formal convergence that is so much
a part of lithic reduction everywhere would have produced them simply as an
accidental consequence of centripetal flaking of large, relatively flat, oval cobbles
and flakes. The objective would have been to produce unmodified flakes, which are
far more efficient general-purpose cutting tools than any retouched or shaped stone
artifact. Areas where bifaces are commonly found today (e.g., Spain’s Manzanares
river valley, the valley of the Somme in northern France, the Thames estuary)
were probably areas where raw material of a suitable size, shape, and quality was
exposed and accessible repeatedly over geological time at different intervals. The
fact that bifaces can occur locally in such large numbers implies a wasteful, or
“expedient” use of stone probably related to compromises imposed on hominins
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by the mobility characteristic of all foragers, and the necessity for provisioning
individuals with portable supplies of sharp stone. None of this precludes the use
of handaxes as “large cutting tools” if circumstances required it.

Bifacial artifacts morphologically very similar to “Acheulean” handaxes show
up all over the world throughout space and time (e.g., Simpson 1978, 1982).
As noted by many workers, the physics of rock knocking severely constrain the
“learned” or “behavioral” component in chipped stone artifact technologies, re-
sulting in a kind of equifinality in the form of stone artifacts incorporated, in
this case, into ancient geological deposits. Thus the Acheulean cannot constitute
the material remains of a “culture” or a “tradition” in stone tool manufacture.
Although we acknowledge the existence of many unequivocal examples of inten-
tionally shaped “large cutting tools” (e.g., Boxgrove in England [Roberts 1986;
Roberts et al. 1995], MTA sites in France, Micoquian sites in central Europe
[Bordes 1968; Mellars 1996]), most Lower and Middle Pleistocene bifaces were
quite possibly cores. Their morphological similarities over vast reaches of time
and space likely resulted from the mechanical constraints imposed by centripetally
flaking relatively large ovoid cobbles and flakes.

It is not enough to claim, as some have done (e.g., Potts et al. pers. comm.
2000), that we cannot yet model “paleoculture” adequately. In fact, we can model
it reasonably well using the powerful conceptual frameworks of behavioral ecol-
ogy (e.g., Stiner 1994; Kuhn 1995; Winterhalder and Smith 2000). By invoking
migrants whose peregrinations are supposedly manifest in tool-making traditions,
both Goren-Inbar et al. (2000) and Hou et al. (2000) treat process in the remote
past as if it were analogous to process in recent historical contexts. Such an ap-
proach to the study of formal variation might be justified: justified or not, it is
commonly used in more recent contexts where, for example, a fluid medium like
design elements painted on prehistoric pottery is concerned. As the beneficiaries
of an extremely “high-resolution” time-space grid, where change is measured in
decades, and there is direct historical evidence for continuity between past and
present, Southwestern archaeologists are the prototypical example. They study
the distributions of attributes that plausibly can be argued to correspond directly
to those of the identity-conscious social units known to us from ethnography or
history. But stone artifact attributes are poor analogues to the design element reper-
toires painted on prehistoric pots; the latter are infinitely more free to vary than
the former according to well-understood social and historical constraints.

What we think of as Paleolithic technology almost certainly constituted a
range of options very broadly distributed in time and space, held in common by
all contemporaneous hominins, and invoked differentially according to context.
The challenge of future work is to determine what contextual factors constrained
choice amongst these options. Such factors include the range and size of and
distance to raw materials, forager mobility strategies (a consequence of resource
distributions, mating networks, etc.), anticipated tasks, group size and composition
(which change seasonally, annually, generationally, over the evolutionary long-
term), structural pose of the occupants of a site in an annual round and, more
generally, duration of site occupation. If there are technological and typological
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convergences between the Acheulean assemblages at GBY and some African sites,
and between the Bose Basin LCT sites and Acheulean sites west of the Movius
line, it is because of similarities in the constraints imposed on rock knocking by
these contextual factors, and not because of any historical connection between the
hominins involved.

MIDDLE PALEOLITHIC VARIABILITY IN EURASIA

Until the collapse of the Soviet Union (1990), and the resurgence of multina-
tional collaboration that ensued from it, our picture of Middle Paleolithic variability
was framed by the Bordes-Binford (or culture-function) debate of the 1960s and
1970s. While the work of Dibble (e.g., 1984, 1987) raised important questions
about the extent to which Mousterian side-scraper shapes were the tangible results
of mental templates, the debate itself ended in stalemate in the late 1970s. In accor-
dance with the biases underlying Continental research traditions, many European
workers opted for the “cultural” position (or at least accorded it relatively greater
importance) while many Americans tended to favor functional explanations over
cultural ones. The past 15 years have witnessed an enormous proliferation of new
fieldwork, re-excavation or reanalysis of “classic” sites, and publication (often in
English) in the former Soviet Union and elsewhere, and the result has been a rad-
ically different and still emerging picture of the Middle Paleolithic that bears little
resemblance to the entity described in the textbooks.

The eminent paleoanthropologist F. Clark Howell (1999) has recently summa-
rized the ever-increasing number of spatially and temporally distinguishable vari-
ants (facies) of the Eurasian Middle Paleolithic (Table 1). Recognized primarily on
technological and typological grounds, the 20 Mousterian facies shown in Table 1
represent a quantum increase in qualitative and quantitative variation over the
half-dozen or so variants recognized as recently as the late 1980s. Ignoring the in-
evitable problem of sampling error, the facies appear to vary amongst themselves
according to diverse aspects of raw material (availability, package size, quality),
modal production sequences (chaı̂nes opératoires), the extent of reduction and uti-
lization of particular artifact categories (esp. side-scrapers), functional constraints
related to forager behavior (especially mobility), and the nature, size, duration,
integrity and intensity of use or occupation of the site context. Taken together,
they document a complex mosaic of adaptations that, in aggregate, persists for
ca. 200,000 years (ca. 230,000 to < 30,000 years BP), overlapping extensively with
both the Lower and Upper Paleolithic over the entire geographical extent of western
Eurasia. When combined with the many “transitional” industries now recognized
in the same area, it is possible that Mousterian formal variation, site characteris-
tics, and faunal inventories rival (perhaps even exceed) those of the early Upper
Paleolithic. Below we discuss four aspects of Paleolithic archaeology (technology,
typology, the Mousterian “facies”, and raw material acquisition) where alleged Up-
per Paleolithic “diagnostics” or patterns appear in sites generally regarded as Middle
Paleolithic.
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Table 1. Currently recognized Eurasian Mousterian Facies (Howell 1998, 1999)

Facies Geographical distribution

Charentian Mousterian Pan-Europe
Ferrassie subtype
Quina subtype

Typical Mousterian Pan-Europe
Levalloiso-Mousterian

Levantine Mousterian West Asian Levant
Tabun B
Tabun C
Tabun D

Typical Mousterian /Crvena Stijena type Balkans
Mousterian /Vasconian type Northern Spain
Denticulate Mousterian Pan-Europe
Mousterian of Acheulean Tradition Franco-Cantabria

MTA – A
MTA – B

Mousterian /Châtelperronian type Franco-Cantabria
Mousterian /Cambresian type Northwestern Europe
Mousterian /Pontinian type Greater Latium
Mousterian /Karstein type Central Europe
Mousterian /Tata type Bükk Mountains, Hungary
Mousterian /Starosele type Crimea
Mousterian /Tsutskhvatskaya type Crimea, Western Caucasus
Mousterian /Khostinskaya type Western Caucasus
Mousterian /Kudaro type Western Caucasus, Georgia
Zagros Mousterian Greater Zagros Mountains, Iran, Iraq
European Micoquian Central and Eastern Europe

Ak-Kayan Crimea
Altmühlian Upper Danube
Babonyian Bükk Mountains, Hungary
Bocksteinian Central Europe
Jankovician Trans /Lower Danube
Kiik-Koban Crimea

Acheuleo-Yabrudian Levant
Levantine Mugharan Tradition Levant

Technology

The Mousterian is sometimes identified historically with Levallois reduction
strategies of various kinds (classic, lineal, recurrent with subdivisions, etc.) but the
existence of many alternative technologies was recognized from the very beginning
of Middle Paleolithic research, employed either alongside Levallois methods, or
to their exclusion. Perhaps the best known example of the latter is the so-called
“Quina subfacies” of the Charentian Mousterian, which appears to lack Levallois
technique altogether. Blade technologies have also long been known in the east-
ern Mediterranean (e.g., in the Lower Paleolithic “Pre-Aurignacian” at the Haua
Fteah [Libya], which contains blades, burins, end-scrapers, and backed knives
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resembling those found in Upper Paleolithic industries like the Aurignacian).
Other early Paleolithic examples are the Yabrudian (Syria), the Amudian (= the
Pre-Aurignacian), the Acheuleo-Yabrudian or Mugharan (all in the central and
southern Levant), and the Tabun D-type Mousterian (Israel, Jordan). Regionally,
these “bladey” industries occur interstratified with those rich in flake side-scrapers,
and with those containing small handaxes (by virtue of which they are considered
Acheulean, as there is no MTA in the Levant). More recently, blade-dominated
early Paleolithic assemblages have been reported in at least nine sites in France,
Germany and Belgium (Seclin, Riencourt lès-Bapaume, Rheindahlen, Tönchesberg,
St. Germain-des-Vaux, Vallée de la Vanne, St. Valery-sur-Somme, Coquelles) and at
Crayford, in southeastern England (Ameloot-van der Heijden 1993). Both Levallois
and non-Levallois methods are recognized by Boëda (e.g., 1988), with some exam-
ples from Seclin (Pas de Calais), dated by thermo-luminescence (TL) to ca. 90,000
years BP, constituting prismatic blade cores with detachments extending around
most or all of the platform, and standardized blades indistinguishable from those
of the Upper Paleolithic (Révillon 1989). Blade technologies with a distinctively
“Upper Paleolithic” cast, and associated with the crested blades often found in
Upper Paleolithic contexts, are also documented at St. Valery (Heinzelin and
Haesaerts 1983) and at Riencourt (Tuffreau 1992).

In this brief review, it is impossible to do justice to the wide diversity and
variety of primary reduction strategies exhibited by industries generally regarded
as Middle Paleolithic (see Delagnes and Meignen this volume). About a half-dozen
different kinds of Levallois technique recur over the > 200,000 years allotted the
European Middle Paleolithic; a similar number of non-Levallois techniques that
are common in the Upper Paleolithic have also been extensively documented,
along with the blade technologies just mentioned (see also Bar-Yosef and Kuhn
1999). The sheer complexity of some of the strategies described by Boëda (1988,
1993) and others for the Middle and even Lower Paleolithic (e.g., Maastricht-
Belvédère in Holland, Grotte Vaufrey in France, Bilzingsleben in Germany) rival or
exceed those inferred from reconstructions of Upper Paleolithic technologies. The
recurrent Levallois technology at the 250,000-year-old site of Biache-Saint-Vaast
(France), for example, involved at least six sequential operations to produce three
kinds of primary blanks that were, in turn, used selectively to make equally specific
(and evidently hafted) retouched tools (Beyries 1988). Because it implies mental
processes that differ little, if at all, from our own, technological complexity like
that seen at Biache raises serious questions about the allegedly different cognitive
abilities of modern and pre-modern European hominins – at least so far as lithic
technology is concerned.

Typology

A great deal has been written about Middle Paleolithic tool morphology,
function and typology, much of it having to do with the implications of Dibble’s
side-scraper reduction model, and the extent to which it undermines the notion
of shaped or standardized artifact form (e.g., Dibble and Rolland 1992). The major
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distinctions in Bordes’ Lower and Middle Paleolithic typology (1961) are based
on the position of the retouched edges in relation to the axis of detachment of the
blank, and on the shape of the retouched portion itself, regardless of the overall
shape of the piece. These criteria differ sharply from the shape-dependent, time-
sensitive, stylistic marker types (e.g., Dufour bladelets, Solutrean points, keeled
scrapers) that supposedly identify the various European Upper Paleolithic subdi-
visions (de Sonneville-Bordes and Perrot 1954, 1955, 1956). The retouched tool
types commonly found in European Middle Paleolithic sites (side-scrapers, points,
notched and denticulated pieces, backed knives, bifacial foliates [leaf points] and
handaxes) vary considerably among themselves in the extent to which one could ar-
gue that they were intentionally shaped, with a pretty good consensus that notches
and denticulates, at least, were expediently produced on a wide range of blanks as
needed to shape wood (more generally, plant material [Anderson-Gerfaud 1990]).
While acknowledging the “overfine” shape distinctions evident in Bordes’ 17 side-
scraper types, and conceding the role played by formal convergence in overall
morphology, Mellars (1996:95–140) amasses considerable evidence that the more
common side-scraper forms and, especially, bifacial pieces almost certainly were
conceptually distinct tool forms that existed as mental templates in the minds
of their makers. Paradoxically, though, he also maintains that the “imposed form”
(large-scale reduction of blanks affecting not only working edges but overall shape)
clearly present in the extensively shaped bifacial points and handaxes is mostly
absent in the Middle Paleolithic (albeit evident in the Châtelperronian and the
Uluzzian, thought by many to have been made by Neandertals).

In addition to the common Middle Paleolithic retouched types, a very consid-
erable variety of “typical” Upper Paleolithic tools show up in most of the Middle
Paleolithic facies, including perforators, becs, rabots (planes), truncated pieces,
end-scrapers and burins morphologically indistinguishable from their Upper
Paleolithic counterparts (these often end up in Type 62 – various). Although
present at low frequencies (< 2%) in many European sites, they are quite com-
mon in some Levantine sites (e.g., dihedral burins account for 10–20% of the
retouched pieces at Rosh Ein Mor in Israel [Crew 1976]). The early last-glacial
French site of Riencourt, in particular, has produced a spectacular array of single
and multiple dihedral burins made on blade blanks. Like Bordes (1963), Mellars
(1996:122–124) tends to dismiss them as the accidental products of taphonomic
processes (e.g., trampling, cryoturbation) and/or as unfinished pieces broken or
discarded in manufacture.

Mousterian Facies—Are They Real?

As noted earlier, much of the formal variation captured by the Bordes’ typol-
ogy has been aggregated into a rapidly proliferating number of regional variants, or
facies (Table 1). The facies concept was created by Bordes in 1950 to bring order
to a bewildering array of essentially idiosyncratic and local terms and methods
used to describe the retouched component of Middle Paleolithic artifact assem-
blages. Based on the relative frequencies of the major tool groups, Bordes thought
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the facies were largely non-overlapping and, with one exception, the Mousterian
of Acheulean Tradition (MTA) B, essentially contemporaneous over tens of mil-
lennia, at least in the Franco-Cantabrian heartland where they were first defined
(however, cf. Mellars 1989). In his view, they had little to do with adaptations
to different environments, topographies, functional constraints, or raw material
distributions, and were equated with tool-making traditions held in common by
distinct, identity-conscious groups of Neandertals who expressed their unique-
ness in terms of tool group proportions. However unlikely an explanation from an
Americanist point of view, the notion of modal variation in the major Mousterian
type groups persists to the present day (see Table 1), and along with it, the possi-
bility that Bordes’ explanation for pattern might be correct. If it could be shown
that type group variation within the Mousterian is essentially continuous, that
would demolish the “reality” of the facies as Bordes defined them, and with it, his
proposed explanation.

There have been several statistical attempts to evaluate the compositional in-
tegrity of the facies (Doran and Hodson 1966; Mellars 1967; Callow and Webb
1981; Freeman 1994), and they have led to contradictory results: (1) strong sup-
port for modal facies variation in France; and (2) equally strong evidence for a
continuous distribution in nearby Cantabrian Spain. Most of these efforts have
focused on the Mousterian of southwestern France, where there is a high den-
sity of well-excavated and published sites, and abundant flint of high quality and
large package size. Multivariate approaches applied to assemblages in the French
“heartland” have consistently produced reasonably good facies separations. For
example, Mellars (1967) analyzed 33 Mousterian assemblages from southwest-
ern France using multidimensional scaling of the typological categories, and got
good separations based mainly on the relative frequency of side-scrapers. Quina,
Ferrassie, Typical and MTA-A assemblages tend to have lots of side-scrapers,
whereas Denticulate and MTA-B assemblages do not. Both major groups were
replicated in Mellars’ analysis, as were the constituent facies of the former. Callow
and Webb (1981) analyzed 96 French assemblages using canonical variates and
discriminant functions to determine whether or not, and to what extent, a priori
classifications of the material (i.e., Bordes’ facies, as identified by the excavators)
are replicated by those implied by robust pattern in the statistical data (here both
the types and Bordes’ technological indices). Again, with the possible exception of
the 27 Typical collections, excellent separation was achieved. They conclude that
“not only are the typological and technological data multimodal . . . but it is possi-
ble to identify several discrete clusters of assemblages corresponding to [Bordes’]
variants” (Callow and Webb 1981:137).

Unfortunately, exactly the opposite conclusion was reached in an analysis
of 15 collections from flint-poor Cantabrian Spain, where Paleolithic industries
are dominated by quartzite, and where flint is generally rare, of poor quality,
and available only in the form of small nodules (Freeman 1994). Noting that
the extreme zonal variation within a single Mousterian level (16) at Cueva Morı́n
would have resulted in different facies assignments to adjacent squares, Freeman
used a non-parametric Kolmogorov-Smirnov (K-S) k-sample test (Siegal 1956)
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Mousterian Assemblage Intergradation

Essential Flake Tool Types 4-44, 51-63
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Figure 1. Cumulative percentage graphs of 16 Cantabrian Mousterian collections
showing facies intergradation (from Freeman 1994: 51, used with permission).

to compare 15 Mousterian collections from Morı́n, El Castillo, El Pendo and La
Flecha that he himself had classified according to Bordes’ typology. Unlike other
non-parametric tests that evaluate differences in central tendency, the K-S tests
are not only sensitive to differences in mean or median values, but also to the
magnitude of differences in any part of the frequency distribution. More powerful
than χ2, they are also more efficient (Siegal 1956). Freeman’s results showed
unequivocally that the facies in Cantabria constituted a continuously distributed
series, and that as mutually exclusive, well-differentiated modes of proportional
representation, they are arbitrary constructs of the classifier (Figure 1). If they do
not exist, he concluded, there is no point in searching for the causes or correlates
of facies differences (Freeman 1994:51–52). Given the geographical proximity
of the two regions, and the existence of the same facies on both sides of the
border, it is difficult to escape the impression that raw material differences (flint vs
quartzite) and differences in topography (hence resource distributions, mobility)
play significant roles in the perception of modal variation in southern France
and continuous variation in northern Spain. It is very likely true that both sets
of conclusions are correct. As Table 1 shows, however, efforts to differentiate
Mousterian assemblages using the relative frequencies of their major type groups



46 CLARK AND RIEL-SALVATORE

continue unabated, despite the possibility that the facies – whatever might be
causing them to occur – are not “real” (or are not “real” everywhere).

Raw Material Distributions

The procurement and distribution of raw materials in Paleolithic sites has been
used over the past 20 years to monitor patterns of movement of human groups,
possible relations amongst them, as a proxy measure for technological differences,
and an indication of how lithic technologies were organized. Again, much of
this work has been undertaken in France, and French scholars such as Geneste
(1988, 1989a, 1989b) and Turq (1988, 1989, 1992) have played a leading role.
Lithic provenience studies have been admirably summarized by Mellars (1996:
141–168) who points out that, although most Middle Paleolithic raw materials
are derived from local sources (< 5 km from a site), there is a very considerable
presence of material derived from more distant sources (20–30 km away), and
an occasional appearance in almost all sites of small quantities of high-quality
material derived from much greater distances (80–100 km). When quantities of
raw materials are plotted against the distances over which they were transported,
the patterns usually correspond to a roughly exponential distance decline curve,
recalling the fall-off curves exhibited by later sites, up to and including those of
the Neolithic (e.g., Renfrew 1969). The patterns of raw material procurement in
France during the Middle Paleolithic appear to be broadly similar to those of the
Upper Paleolithic, raw materials are traveling along the same East-West trending
river valleys (and up and down their North-South trending tributaries) in both
periods, come from similar sized catchment areas, and exhibit the same kind of
strong correlation between high-quality stone and complex tools (Mellars 1996:
165–168). The major differences have to do with the quantities of high-quality
raw material transported over long distances (ca. 1–2% in most Middle Paleolithic
sites, as high as 20–25% in a few Upper Paleolithic sites) and in the form in which
the more distant materials were transported (finished pieces are more common
in the Middle Paleolithic, prepared cores in the Upper). Unambiguous quarry,
extraction, or “workshop” sites (ateliers de taille) were long thought to be confined
to the Upper Paleolithic, although recent research has demonstrated their presence
in the Middle Paleolithic of Italy, Egypt, and the Levant (Vermeersch et al. 1997;
Barkai et al. 2002; Del Lucchese et al. 2000–2001).

Other Monitors of Adaptation

Although the aspects of lithic technology and typology just described are,
in some sense, “primary,” because most Middle Paleolithic sites do not preserve
organic remains, much the same pattern of under-acknowledged variability within
the Middle Paleolithic also appears to be documented for subsistence, site place-
ment within the landscape and intra-site spatial organization (i.e., “well-organized
campsites”). Although Middle Paleolithic foragers probably scavenged when the
opportunity to do so presented itself (Stiner 1994), they could also be effective
hunters of prime-age adult animals (Chase 1986, 1988, 1989), capable of highly
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selective predation on large bovids (e.g., at Mauran, La Borde, Coudoulous, Le Roc
[see summary in Mellars 1996:217-219, 231–236]). There is good evidence for
game drives, with all of the complex cognitive and organizational abilities they en-
tail (e.g., at La Cotte de St. Brelade [Scott 1986, 1989], at La Quina [Chase 1989]),
and for the intensive, seasonal exploitation of large, gregarious bovids (e.g., au-
rochs at La Borde [Jaubert and Brugal 1990, cf. Slott-Möller 1990], bison at Mauran
[David and Farizy 1994]), implying cooperative intercept hunting linked tightly
to migration routes. Furthermore, Middle Paleolithic faunas contain evidence for
the systematic transport of carcasses or parts thereof (e.g., at Mauran, Champlost
[Farizy and David 1992, David and Farizy 1994]), complex butchery practices,
including filleting, marrow extraction, and other “modern” kinds of animal pro-
cessing ( Jaubert and Brugal 1990, Farizy et al. 1994).

Much the same can be said of the placement of Middle Paleolithic sites in
the landscape, although the tendency to ignore or to minimize the importance
of the numerous but usually untested and undated open sites introduces a source
of bias, as does the tendency for European scholars to de-emphasize survey
research (though in the Levant in particular, and in western Eurasia generally,
survey research is more common, possibly because of the ancient, denuded, easily
accessible landscapes, and the absence of a thick mantle of Holocene deposition
[Schuldenrein and Clark 2001, 2003]). In what is perhaps the best known
European region, southwestern France, there is an apparent (and possibly uni-
versal) dichotomy between cave and rockshelter sites, on the one hand, and open
sites, on the other, in placement of sites with regard to basic environmental and
topographical features. Most of the former are located in cliff faces in valley walls
offering extensive and wide-ranging views of the local landscape, almost invariably
in proximity to abundant and high-quality raw materials (Mellars 1996:251–252).
As Turq has pointed out (1989:196), they tend to overlook, or to be located on or
adjacent to ecotones, with a diversity of habitats which could be easily and effi-
ciently exploited from those locations. Although this view has been contested by
Stiner (1991), it has led to the notion that many Middle Paleolithic caves and rock-
shelters were, in some sense, “central places” from which diverse economic, social,
and technological activities were carried out (see also Duchadeau-Kervazo 1984).

A striking feature of Middle Paleolithic open sites is their sheer abundance,
greatly exceeding their Upper Paleolithic counterparts (e.g., Marks and Freidel
1977; Duchadeau-Kervazo 1982, 1986; Geneste 1985; Clark 1992). Whereas the
locations of cave and rockshelter sites are tightly constrained by the calcareous
bedrock formations in which they have formed, which in France extend in a
northwest /southeast trending belt through the Périgord, open sites tend to be lo-
cated on exposed interfluvial plateaux, at higher average elevations than the caves,
albeit with the densest concentrations also associated with limestone containing
high-quality flints Turq (1989:182–196). All the “classic” Bordesian facies are sup-
posedly represented, although MTA sites are most commonly recorded, probably
because of the relatively high visibility of the handaxes and their obvious ap-
peal to generations of local collectors. Based on the relative importance of lithic
extraction and production activities vs. more generalized patterns in tool use and
discard, Turq (1988, 1989) has developed a four-part functional classification of
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Middle Paleolithic open sites in the Périgord that replicates almost exactly that
used to classify their Upper Paleolithic counterparts. His types are (1) extraction
and exploitation (quarry) sites, (2) extraction and production (workshop, atelier)
sites, (3) “mixed strategy” sites, mostly MTA sites with rich and varied lithic assem-
blages (domestic or residential sites), and (4) episodic or ephemeral sites (small,
limited-activity stations with sparse and restricted artifact assemblages).

Finally, there is compelling evidence for “well-organized” Middle (and even
Lower) Paleolithic campsites that exhibit all of the features supposedly uniquely
associated with the structured use of space noted in ethnographic contexts. These
characteristics include (1) open, constructed, paved and excavated hearths (e.g.,
Grotte Vaufrey, Combe Grenal, Pech de l’Azé II, Grotte du Bison (Arcy), Terra
Amata, Hauteroche, Kebara, Ain Difla, Shanidar), (2) stone pavements (pavages –
e.g., Baume-Bonne, Terra Amata, Aldène, Biache-Saint-Vaast, La Ferrassie), (3)
stone walls (e.g., Lazaret, Cueva Morı́n, Baume des Peyrards, Saint-Vaast-la-
Hougue, Terra Amata), (4) intentionally excavated pits (e.g., Combe Grenal, Le
Moustier, La Quina, Morı́n and other sites in southwest France and northern Spain;
Ain Difla, Kebara in the Levant), and (5) huts, lean-tos, shelters, postholes and other
evidence for intentional, highly patterned behavior indistinguishable from that
generated by modern foragers, and extending from western Europe to the southern
Levant (e.g., Bilzingsleben, Lazaret, Terra Amata, Grotte du Renne, Les Canalettes,
Tor Faraj): for original source material, see de Lumley (1969), Bordes (1972),
Rigaud and Geneste (1988:593–611), Mania et al. (1980, 1983, 1986), Mellars
(1996:269–314), and Henry et al. (2004). Although claims for “modern-like” early
Paleolithic spatial organization should not be accepted uncritically (Villa 1982,
1983), the weight of evidence seems to indicate that differences between the Mid-
dle and Upper Paleolithic are essentially differences in quantity, rather than kind.

The picture is less clear with respect to “art,” beads, and organic technolo-
gies, although, again, there are suggestions of early Paleolithic examples (e.g., the
Châtelperronian levels at Grotte du Renne, the evidence for intentional burial in
the Middle Paleolithic, the Tata nummulite, the Berekhet Ram figure; see Duff et al.
[1992] for a summary of views on the origins of symbolic thought). If correctly
interpreted by Mania (1990, 1991; cf. Gamble 1999:153–173), the ca. 350,000
year old Bilzingsleben open site has yielded evidence of several huts or shelters, an
“organized campsite,” stone and bone anvils, wooden and bone artifacts, abundant
worked stone, hearths, a stone pavement, symbolically engraved bones, special-
ized predation on rhinos, even human fossil remains, all in a low-energy lakeshore
environment, and with only traces of bone-modifying carnivores. Certainly, this is
food for thought.

FINAL REMARKS

Our pattern search uncovered many other aspects of Middle Paleolithic mate-
rial culture that call “the human revolution” into question. Due to space limitations,
these lines of inquiry cannot be fully developed here. Taken together, however,
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the empirical findings we do present constitute strong support for our initial con-
tention that the Middle Paleolithic is not a single “thing,” any more than the Upper
Paleolithic is, but rather a chimera created by an illusion of technological, typolog-
ical, and chronological consistency that has little basis in reality. When a broader
perspective is adopted that emphasizes the full range of material correlates of hu-
man behavior, what emerges from the west Eurasian archaeological record over
the interval of 250,000–40,000 years BP is a mosaic of different lithic technolo-
gies and typologies, patterns in raw material procurement, reduction and discard,
blank types, metrics and frequencies, bone and antler technologies, evidence for
symbolic behavior, subsistence strategies and settlement patterns that anticipates
the complex patterns of the late Upper Paleolithic.

It is perhaps somewhat ironic, or at least paradoxical, that The Neanderthal
Legacy (Mellars 1996) was a primary source for this essay. Mellars is very knowl-
edgeable about French Middle Paleolithic archaeology, and the main strength of
the book is the definitive literature search which allows the reader to draw his
or her own conclusions about the nature of Neandertal adaptations and, in turn,
how the Middle Paleolithic might have differed from the Upper Paleolithic. What-
ever position is taken on the biological relationship between archaic and modern
Homo sapiens (Mellars does not discuss the fossil evidence), it is clear and definite
from the archaeology that Neandertals represent a long-lasting, successful, adap-
tive phase immediately preceding “us.” Left under-addressed are why and how the
hypothetical replacement event or process that Mellars proposes could have oc-
curred. Although he adopts a moderate position throughout, and does a excellent
job of presenting – fully and accurately – alternative viewpoints, Mellars neverthe-
less argues for near-total biological replacement by claiming (1) that Neandertal
technologies, while extremely sophisticated, resulted in a smaller range of formal
tools than found in the Upper Paleolithic, (2) that the ranges over which Middle
Paleolithic foragers obtained raw materials were smaller than those of their Upper
Paleolithic counterparts, (3) that the Neandertals seldom manufactured bone and
antler tools, objects of adornment or “art” (and thus lacked cognitive capacities
comparable to ours), and (4) that their campsites are not as structured internally as
those of the European Upper Paleolithic. The Upper Paleolithic is thus portrayed
as an abrupt “cultural leap” when much of his argument rests on the appearance
of personal adornment and “art,” raising the empirical question of whether or not
synchronous changes in other aspects of adaptation also took place.

We should not forget that the divisions of the Paleolithic (indeed, the
Paleolithic itself ) are “accidents of history” created, for the most part, by French
prehistorians between ca. 1880 and ca. 1940 in order to solve chronological prob-
lems, that those divisions are based ultimately on typological systematics, and
that they have become reified and essentialized by subsequent workers over time.
Although indisputable, and entirely consistent with a broadly scientific, critically
self-conscious approach to our discipline, remarks like these have sometimes been
taken as (unwarranted) criticisms of European conceptual frameworks and, by
implication, the research traditions that produced them – especially those of the
“founders” of Paleolithic archaeology, the French (e.g., Marean and Thompson
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2003). However, the French were only doing what all scientists do – creating an-
alytical units they deemed relevant and appropriate to some problem they were
trying to solve. No one could deny that, if Paleolithic archaeology had arisen some-
where other than where it did (e.g., Africa, instead of Europe), the analytical units
would have taken on a very different character (see for example the extended criti-
cism of Eurocentric bias by McBrearty and Brooks [2000]). We archaeologists don’t
have natural analytical units like the life sciences do. We have to create them, and
the only way we can do that is in terms of some problem of interest. But problems
are embedded in problem contexts, problem contexts in research traditions, and
research traditions in broader intellectual milieux (sometimes called metaphysical
paradigms) that differ from one another in respect to implicit biases, preconcep-
tions and assumptions about their subject matter, in this case, what the past “was
like.”

Along with many others, we have also recently examined the material corre-
lates of behavior over the Middle-to-Upper Paleolithic transition and have reached
conclusions largely opposed to those of Mellars (e.g., Clark and Lindly 1989; Clark
1997, 2002a; Riel-Salvatore and Clark 2001). In fact, the evidence so painstakingly
assembled in The Neanderthal Legacy appears to us to lend more support to con-
tinuity in adaptation than to the abrupt disjunction implied by the replacement
scenarios Mellars favors. It is nevertheless a tribute to Mellars’ comprehensive,
even-handed treatment of a literature seldom read by American workers that we
all can use The Neanderthal Legacy to address aspects of Neandertal behavior of
common interest to the discipline.
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Boëda E. 1988. Le concept Levallois et evaluation de son champ d’application. In M. Otte (Ed.),
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ABSTRACT

It has long been claimed that retouched flake tools become more standardized
throughout the Lower and Middle Paleolithic. Since stone tool standardization has
been linked to cognitive abilities, specifically, to the presence of mental templates,
the implications of an increase in standardization throughout this time period
are that hominid cognitive abilities, including language, became more developed.
Such an increase in standardization during this span of time has never been verified
empirically, however. In addition, there is reason to question the link between lithic
artifact standardization and hominid cognitive abilities. The purpose of this paper
is therefore two-fold: first, to empirically test the notion that stone tools become
more standardized throughout the late Middle and early Upper Pleistocene, and
second, to explore potential causes of standardization more parsimonious than
the deliberate imposition of arbitrary form. The results for the first part show
no significant increases in standardization among retouched stone tools at three
French sites spanning the late Middle and early Upper Pleistocene. The second
part yields an interesting new hypothesis regarding circumstances which may lead
to standardization among retouched tools, and helps explain why standardization
seems to be so much more common after the start of the Upper Paleolithic.
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INTRODUCTION

Most research on European pre-Upper Paleolithic stone tools over the past
four decades has focused on interpreting assemblage variability and understand-
ing flintknapping technologies. The first venture, best exemplified by the “Great
Mousterian Debate” (Binford and Binford 1966; Binford 1973; Bordes and de
Sonneville-Bordes 1970; Mellars 1965, 1969, 1973), has led to a better under-
standing of Middle Paleolithic synchronic variability (e.g ., Dibble 1987, 1995;
Beyries 1988; Dibble and Rolland 1992; Turq 1992). The second has resulted in
the identification of various flintknapping trajectories or chaı̂nes opératoires, which
may reflect different functions or styles (e.g ., Boëda et al. 1990; Boëda 1993;
Meignen 1993). While both of these approaches have contributed a great deal
to our knowledge of typological and technological patterning during this time
period, diachronic variability remains remarkably poorly documented, much less
understood (for exceptions, see Delagnes and Meignen this volume; Rolland 1986,
1995). One of the main reasons for this has been the lack of an adequate chronol-
ogy. Now, fortunately, increased application of absolute dating techniques to late
Middle and early Upper Pleistocene sites enables us to begin constructing a fairly
secure, albeit rudimentary, chronological framework. As chronological resolution
increases, it becomes possible to examine diachronic cultural trends across this
time period. One such trend is the standardization of retouched flake tools, which
has long been claimed to increase throughout this span of time. Since standard-
ization is often argued to reflect cognitive abilities (Gowlett 1984, 1996; Mellars
1989b, 1996b; Wynn 1988; Chazan 1995; see also Marks et al. 2001), it is im-
portant to verify this claim. This study, therefore, was designed to test whether
standardization among retouched flake tools increases throughout the late Middle
and early Upper Pleistocene in Western Europe. Second, it explores the causes
of standardization, and sets forth a new hypothesis regarding the circumstances
which can lead to standardization in stone tools.

The notion that tool standardization increases through time has most recently
been applied to the Middle to Upper Paleolithic transition (e.g . Mellars 1989a,
1991, 1996b; for rebuttal, see Marks et al. 2001). However, it has long been as-
sumed that there is a gradual increase in standardization throughout the Lower
and Middle Paleolithic as well. This idea was particularly emphasized at a confer-
ence on the Lower to Middle Paleolithic transition held in Haifa, Israel, in 1980
(Ronen 1982). At this conference, for example, Tuffreau (1982:137) characterized
retouched stone tools in the Middle Paleolithic as “typologically evolved and well
standardized”, in contrast to those of the Lower Paleolithic, which he labeled “most
of the time rough and typologically little evolved”. Valoch echoed this argument,
stating that “the shapes of tools were more differentiated” in the Middle Pale-
olithic than previously (Valoch 1982:193). Finally, Roe characterized Lower Pale-
olithic retouched flake tools as having “few standardized types or closely repeated
shapes,” and retouch which is “usually robust and purposeful rather than elegant
in appearance” (Roe 1982:180). He described Middle Paleolithic flake tools, on
the other hand, as “precisely designed and carefully executed, so that numerous
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clear types exist (cf. Bordes 1961a, etc.) and are accurately repeated. There are
many different types of retouch, usually accurately and elegantly applied” (Roe
1982:180).

In other words, most participants at the Haifa conference viewed stone tools
as evolving from rough precursors during the Lower Paleolithic to perfected forms
by the end of the Middle Paleolithic.

Today, although few workers still adhere to a view of unidirectional cultural
evolution, most still subscribe to the notion that tools became more standardized
and refined through time. For example, in one of the more recent discussions
of the subject, Middle Paleolithic lithic assemblages are seen as “characterized by
a high proportion of standardised flake-supports and flake tools” (Gamble and
Roebroeks 1999:5). In a similar vein, others have emphasized the “more care-
fully shaped and retouched flake tools” of the Mousterian (Gowlett 1992:353) and
the “continued refinement of [its] flake-oriented toolkits” (Trinkaus 1992:349).
Tattersall has stated that “the apogee of [flake-tool-making] was achieved by the
Neanderthals, whose beautifully crafted Mousterian tools came in a large variety
of standardized forms” (Tattersall 1995:244). Callow asserts that Mousterian flake
tools are typologically more clearly defined than in preceding periods (Callow
1986:385 as cited in Hayden 1993), and Hayden claims that “classic Mousterian
bifaces, points, convergent scrapers, transverse scrapers and other types exhibit
degrees of standardization that probably rank among the highest of any flake in-
dustry in the world” (Hayden 1993:122). In sum, even today, many archaeologists
stress that stone tools become more standardized throughout the Lower and Mid-
dle Paleolithic. For the sake of simplicity, the geological period which encompasses
these cultural divisions, namely the late Middle to early Upper Pleistocene, is the
chronological unit of analysis used here.

THE COGNITIVE IMPLICATIONS OF STONE
TOOL STANDARDIZATION

Stone tool standardization has long been regarded as significant in human
evolution because it is seen as an indicator of cognitive ability. Most frequently, the
presence of standardized artifacts has been interpreted as reflecting the existence
of a mental template in the minds of the flintknappers who produced the objects
(e.g ., Mellars 1989a). The notion of mental template was best described by Deetz
(1967:34, emphasis mine): “The idea of the proper form of an object exists in
the mind of the maker, and when this idea is expressed in tangible form in raw
material, an artifact results. The idea is the mental template from which the craftsman
makes the object.” In other words, when a specific form occurs repeatedly in an
assemblage, it is assumed that it represents a desired end-product manufactured
according to certain socially defined parameters. These parameters result from
mental categories similar to those which represent words, and are symbolic in
nature (for a critique of the applicability of mental templates to stone tools, see
Chase and Dibble 1987; Dibble 1989).
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A similar theme emerges in Holloway’s seminal paper, “Culture: A Human Do-
main” (Holloway 1969, italics in the original). Holloway’s central argument is that
the most important elements of culture, those which distinguish humans from
other animals, are arbitrary form and the imposition of arbitrary form upon the
environment (see also Geertz 1964). The imposition of arbitrary form, according
to Holloway, can be detected in stone tools, because “there is no necessary rela-
tion between the form of the final product and the original material” (Holloway
1969:401). The shape of stone tools, therefore, is symbolic in nature, according to
Holloway, and the appearance of stone tools in the archaeological record signals
the emergence of modern human behavior or human culture. Holloway links stone
tool-making and language by suggesting that they are “similar, if not identical, cog-
nitive processes” (Holloway 1969:396), not only because both of these activities
employ symbolization, but because they are both hierarchically organized pro-
cesses that depend upon socially mediated rules. The existence and application of
explicit rules such as those which define words or set the parameters for a stone
tool type, according to Holloway, better accounts for the widespread temporal and
spatial distribution of certain tool types, like handaxes, than simple imitative and
observational learning (but see Wynn 1995).

Although many of Holloway’s ideas are now outdated (for critiques, see Dibble
1989; Noble and Davidson 1991), they laid the foundation for a generation of
studies which attempted to trace the evolution of human cognitive abilities on
the basis of the archaeological record. For example, Gowlett (1984, 1996) has
suggested that standardization among bifaces at the Acheulean site of Kilombe
in Africa implies that the makers of the bifaces had a specific mental template
which they imposed on the stone, suggesting a certain level of cognitive ability,
specifically aptitude for mathematics and art. Another set of studies by Wynn
(1985, 1988, 1991) attempts to infer the mental abilities of ancient hominids
by seeking evidence in the archaeological record for Piagetian stages of cognitive
development. Wynn (1988) has focused on the concept of symmetry in bifaces,
which he argues is well developed by 300,000 years ago, indicating the attainment
of Piaget’s concrete operational intelligence stage. He has also suggested that the
standardization of tool types implies that the technology was not ad hoc and reflects
a certain level of cognitive development (Wynn 1988).

The cognitive implications of standardization and imposition of arbitrary
form have been most emphasized by Mellars in relation to the Middle to Upper
Paleolithic transition (Mellars 1989a, 1989b, 1991, 1996a:133–136). Mellars ar-
gues that Upper Paleolithic stone tools appear to exhibit a better-defined pattern
of standardization and imposed form than do their Middle Paleolithic counter-
parts (Mellars 1989a). Under the assumption that the imposition of arbitrary form
and standardization are linked to the presence of mental templates, he concludes
that there is greater evidence for a symbolic or cognitive component behind tool-
making in the Upper Paleolithic than in the Middle Paleolithic. Another study
which examines stone tool standardization across the Middle-to-Upper Paleolithic
transition was conducted by Chazan (1995). Chazan posits that stone tool stan-
dardization reflects the presence of language, in order to test the hypothesis that
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the appearance of language was one of the catalysts for the Middle/Upper Pale-
olithic transition. In a study of assemblages from four sites, he finds no evidence
for greater standardization of debitage or selection of blanks for retouch in Upper
Paleolithic assemblages and concludes that the language hypothesis for the transi-
tion is not supported (Chazan 1995). There are, however, a number of problems
with his methodology which throw his results into question (see Monnier 1995).

Many of the other studies mentioned above are also flawed. Some are faulty
in the sense that the perceived standardization is actually an artifact of the research
methodology. For example, Gowlett interprets the Kilombe bifaces as standardized
on the basis of a high correlation between biface length and width (Gowlett 1984,
1996). Another explanation for this phenomenon (observed separately by Alimen
and Vignal [1952]) has been proposed by Dibble (1989). Dibble suggests that the
high correlation is due to technological constraints on the shapes of bifaces (e.g .,
it is rare that the length of a biface is ever greater than three times its width), as well
as being inherent in the definition of bifaces, whereby length is always greater than
width. He demonstrates that an equally high correlation between length and width
can be achieved on a random series of computer-generated hypothetical bifaces,
as soon as length is set to be greater than width. The apparent standardization
of bifaces, therefore, when measured simply as a correlation between length and
width, is largely a product of the type definition.

Another fundamental flaw in many of these studies is the strength of the
hypothesized link between artifact standardization and symbolic or other cog-
nitive abilities. For example, Chase (1991) has argued that standardization can
result from functional and technological factors, and therefore does not require
the use of symbols. In fact, he emphasizes that only when standardization can be
demonstrated to be unrelated to function, technology, or raw material factors can
symboling be inferred. In another study, Dibble (1989) has questioned the link
between Bordesian artifact types and mental templates by demonstrating that: (1)
there is continuous variation between some Bordesian types (specifically sidescrap-
ers); and, 2) much of this variation represents different degrees of utilization and
re-sharpening, which means that artifacts are discarded, worn-out tools rather
than desired end-products. He has also shown that, sometimes, types which we
consider to be “desired end-products” such as Levallois flakes, are no more stan-
dardized than types not considered to be “desired end-products,” such as biface
retouch flakes (Dibble 1989). This challenges the link between standardization and
mental templates, and questions whether Lower and Middle Paleolithic stone tool
types reflect linguistic categories, or merely other factors such as technology, raw
material, and our own classificatory methods (see also Chase and Dibble 1987).

In sum, it is clear that the standardization of stone tools is widely believed to
contain significant implications for the cognitive abilities of hominids, especially as
they relate to the use of symbols and language. It is also clear, however, that there
are significant problems, methodological, theoretical, or both, with many stud-
ies which have attempted to reconstruct human cognitive abilities on the basis of
stone tool standardization. Despite these difficulties, assertions that retouched tool
standardization increases throughout the late Middle and early Upper Pleistocene
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continue to be made, as described earlier. This study first explores whether stan-
dardization of retouched tools increases throughout the late Middle and early
Upper Pleistocene, and second examines potential causes of standardization. The
first question forms the basis for an empirical study which was carried out as
part of a broader work on the Lower to Middle Paleolithic transition in Western
Europe (Monnier 2000), and is reported in the main body of this paper. The second
question, more theoretical in nature, is treated in the Discussion section.

SAMPLE AND METHODOLOGY

Sample

The assemblages included in this study all come from deeply stratified rock
shelters in South-Central and Southwestern France: Combe-Grenal (Bordes 1972),
La Chaise (Debénath 1974; Blackwell et al. 1983), and Orgnac 3 (Combier 1967;
Moncel and Combier 1992a, 1992b; Moncel 1999). These sites were selected be-
cause they are dated by absolute dating methods, were well excavated, span long
periods of time, and contain sufficiently large sample sizes. An additional advan-
tage of this sample is that each site used to be considered transitional between the
Lower and Middle Paleolithic (e.g ., Combier 1967; Bordes 1972; Debénath 1974),
and therefore should be expected to show some of the features claimed to reflect
an increase in standardization from Lower to Middle Paleolithic in the papers de-
scribed earlier (e.g ., Roe 1982; Tuffreau 1982). Finally, at Orgnac 3 in the Ardèche
region of southern France, Moncel and Combier (1992a, 1992b) have argued
that retouched flake tools, especially scrapers, become increasingly standardized
throughout the sequence. This study can therefore directly verify their claim.

Basic data concerning these assemblages are presented in Table 1. Only as-
semblages containing sufficient sample sizes were included, and sometimes similar
levels were combined in order to increase sample size. In addition, the selection
of assemblages at Combe-Grenal was also based on the criteria that they should
be well preserved (not weathered or rolled), span a significant portion of the site’s
occupation, and lastly, be drawn from a variety of industrial types. At La Chaise,
which is comprised of two separate but connected rock shelters, comparisons were
made from the oldest levels of the Abri Suard to the youngest levels of the Abri
Bourgeois-Delaunay. Although each rock shelter has its own formation history,
they are connected and are very similar in technology, typology, and raw materials;
therefore, they were treated as a single site.

Methodology

The first step in developing a methodology to test the hypothesis of increasing
standardization of retouched stone tools throughout the late Middle and early
Upper Pleistocene was the operationalization of a definition of standardization
that would yield quantitative, testable implications. Next, an attribute analysis was
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Table 1. Assemblages used in this study

Site Levels N Dating

Combe-Grenal 22 328 O.I.S. 3 (Bowman and Sieveking
1983, Mellars 1996:39)

35 416 O.I.S. 4 (ibid.)
56–57 156 O.I.S. 6 (ibid.)

58 289 ”
60–61 146 ”

La Chaise (Abri Bourgeois-Delaunay) 9 245 O.I.S. 5d (Blackwell et al. 1983,
Schwarcz and Debénath 1979)

10 49 ”
La Chaise (Abri Suard) 51 69 O.I.S. 6 (ibid.)

52–53 77 ”

Orgnac 3 1 184 O.I.S. 8 (Moncel and Combier
1992a; Moncel 1999)

2-3 145 ”
4a–4b 101 ”
5a–6 189 ”

designed on the basis of these test implications. The first objective was achieved by
specifying the characteristics that a set of standardized tools is expected to exhibit
(Table 2). These characteristics were derived in part from existing descriptions of
features contributing to standardization, such as “the choice of specific blank forms
for distinct artifact categories, the choice of different types of retouch for shaping
the tools, the positioning of this retouch at specific points around the margins of
the tools, and so on” (Mellars 1989b:358).

Typology and Standardization – Some Considerations

It is clear that the choice of a “set” of tools to be examined for standardization is
arbitrary. Such a set could comprise all the lithic artifacts in a particular assemblage,
or any subset thereof, such as debitage, retouched tools, or even a particular type
of retouched tool. In this study, each set of tools, which formed the unit of analysis
that was traced through time, encompasses a number of related Bordes [1961]
types, such as single sidescrapers (types 9–11) or double sidescrapers (types 12–
17). There are problems with the use of typology in this kind of study, however.
The first is that a set of artifacts classified into a type will undoubtedly be less

Table 2. Characteristics of a set of standardized tools

1. They are similar in shape and size.
2. The type of retouch is the same.
3. The location of retouch is similar, and there is a clear separation between

retouched and un-retouched portions of the tool.
4. They are often, but not always, symmetrical
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variable, and thus more standardized, than artifacts outside of this type. This is
because a type, by its very nature, seeks to organize a group of objects containing
certain similar, predefined features. This problem is easily corrected by making
within-type comparisons only, rather than comparing attributes across types.

The use of typology in within-type comparisons leads to other issues, however.
The most serious is the question of whether the archaeological types correspond
to the “real,” or emic, types. In other words, does it make sense for us to study the
patterning of standardization attributes through time within a given tool type, if
that tool type does not correspond to a type that the original toolmakers would
have recognized? The question of the “reality” of types and whether or not we can
identify emic types is the subject of an age-old debate (Spaulding 1953; Ford 1954).
Clearly we will never know whether we can identify emic types or not. This study,
fortunately, is designed to test claims that standardization increases throughout the
late Middle and early Upper Pleistocene, and therefore it does not need to identify
emic types, but simply those types used by the archaeologists who made those
claims. For this reason, it was deemed appropriate to use Bordesian types (Bordes
1961), which have been widely used in Old World Paleolithic archaeology for over
40 years.

Test Implications

The expected characteristics of a set of standardized tools listed in Table 2
were used to derive four test implications for the hypothesis that retouched stone
tools become increasingly standardized throughout the Middle Paleolithic.

1. The variability in tool size and shape within a type should become more
restricted from older to younger assemblages.

2. The variability in retouch type within a tool type should decrease from
older to younger assemblages. For example, although a “single straight
scraper” (Bordes 1961) is defined as having one edge with rectilinear
scraper retouch, in practice such a scraper can have other types of re-
touch on it (e.g ., notches) and still be called a single straight scraper. A set
of standardized tools would be expected to show less variability in retouch
type than a set of non-standardized tools.

3. The location of retouch should become more restricted through time. In
other words, it is expected that a set of standardized tools will exhibit
retouch on the same portion of the tool (e.g ., tip, edge, both edges), and
furthermore, that there will be a distinction between the working and
non-working edge(s) of the tool. Younger assemblages, if they are indeed
more standardized, should therefore exhibit a more consistent location of
retouch (within types) than older assemblages, where retouch is expected
to be more haphazard.

4. The proportion of symmetrical tools should increase through time. Sym-
metry is often linked to standardization and mental templates (e.g ., Wynn
1988, 1991; Mellars 1996b:26), and therefore it is expected that younger
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assemblages should have a greater proportion of symmetrical tools than
older assemblages. (There are, of course, certain tool types, such as shoul-
dered points, which are asymmetrical yet appear highly standardized, but
these are a minority.)

Attribute Analysis Design

An attribute analysis was designed in order to provide quantitative measures
of standardization appropriate for application to each of the test implications de-
scribed above. This was applied to all of the complete, retouched flint tools in
each assemblage (“pseudo-tools”, such as Bordes’ “46-49” category, were not in-
cluded). The tool classes included in the final analysis are the most common ones:
single sidescrapers, double sidescrapers, convergent scrapers, transverse scrapers,
notches, and denticulates. A key aspect of the methodology is the orientation of the
tools. Each tool included in the study was oriented along the axis of the tool (with
the narrower or pointed end up), rather than along the axis of the blank (see Fig-
ure 1). Since variability in blank form affects the placement of cutting edges on the
tool, this method of orientation makes it more likely that standardization, if present,
will be detected. Each tool was then bisected along the longest axis, and again per-
pendicular to this axis, in order to form four quadrants. These quadrangle lines
were then used for measuring tool length and width, respectively, and thickness at
the intersection of these lines, relevant to test implication 1. The quadrangle lines
were also used as a basis for determining (subjectively) symmetry—longitudinal,
transversal, or both—in order to address test implication 4. Test implications 2 and

Sector B Sector C

Sector DSector A

tool axis

platform
(flake axis)

Figure 1. Orientation of Retouched Flake Tools.
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Table 3. Major variables used in study

Variable Description and Attribute States

Length Measured by caliper along the long axis bisecting the tool (see Fig. 1).
Width Measured at the midpoint of Length and perpendicular to it.
Thickness Measured at the intersection of Length and Width.
Retouch Type Denticulate, Scraper, Notched, Marginal, Abrupt, Quina, Flake, Other.
Location of Retouch Dorsal Quadrant A, B, C, D, and/or Ventral Quad. A, B, C, D (see Fig. 1).
Amount of Retouch For each Quadrant: 0%, 1–50%, 51-99%, or 100%. (means were used in

the analyses)
Symmetry of Tool None, Longitudinal, Transversal, Longitudinal and Transversal.

3 were addressed by noting, for each piece and for each quadrant (dorsal as well
as ventral), the dominant type of retouch present and the percentage of retouch in
that particular quadrant (Table 3). Clearly, retouch attributes are affected by fac-
tors such as intensity of utilization (e.g ., Dibble and Rolland 1992; Dibble 1995;
Holdaway et al. 1996). This, however, does not preclude their use for identifying
standardization, the causes of which could reflect intensity of utilization, function,
technology, or symbolism.

RESULTS

Size and Shape

The first test implication states that variability in tool size and shape should
become more restricted through time. Accordingly, we should expect the coefficient
of variation (C.V.; a measure of variability which controls for sample size) of some
or all of the metrical attributes (Length, Width, Thickness), as well as that of the
ratios (Length/Width and Width/Thickness) to decrease from the older levels to
the younger levels within a site. A certain amount of variability is always to be
expected in archaeology, so no single tool type is expected to exhibit a perfect
pattern of decreasing values of the coefficient of variation (C.V.) from one level
to the next. However, if such a pattern is truly present within a given tool type,
it is expected that at least two or three of the metrical attributes or ratios should
show a general trend of decreasing C.V. through time. Accordingly, the results for
each attribute were interpreted as significant if the C.V. for four out of five levels
at Combe-Grenal, or three out of four levels at Orgnac 3 and La Chaise, decrease
consistently through time: in addition, the excluded level must fall within the
range of that particular attribute.

Significant patterns are highlighted in bold type in Tables 4a–c. Note that
certain tool types could not be included in this analysis when sample sizes fell
below five. For this reason, double and convergent scrapers at Orgnac 3 and
transverse scrapers at La Chaise were excluded from the analysis. (The exclusion
of certain levels in other tests also is a consequence of sample sizes falling below
five.) At Combe-Grenal, none of the metrical attributes follows the expected pattern
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except for single sidescrapers, where the C.V. for three out of five metrical attributes
and ratios (specifically, Length, Thickness, and Length/Width) shows a general
decrease through time (Table 4a). At Orgnac 3, the only tool type which shows
a consistently decreasing C.V. across multiple attributes (Length, Length/Width,
Width/Thickness) is again single the sidescraper (see Table 4b). Finally, at La Chaise
single sidescrapers are also the only tool type which exhibit a decreasing C.V. across
several attributes (Length, Width, and Thickness; see Table 4c). Thus, in all three
sites there is some evidence that the size and shape of single sidescrapers become
more standardized through time. However, there is no evidence that standardiza-
tion of size and shape for any of the other tool types increases: double sidescrapers,
convergent and transverse scrapers (where tested), notches and denticulates. Test
implication 1, therefore, is rejected for all tool types except single sidescrapers.

Table 4a. Coefficient of variation for size and shape attributes at Combe-Grenal (significant
patterns are highlighted in bold; see text)

Tool type Level N Length Width Thickness L/W W/Th

Single Sidescrapers 22 144 20.54 24.83 35.93 19.36 33.87
(Bordes types 9–11) 35 248 21.32 23.85 37.1 23.8 38.13

56–57 57 20.92 25.13 38.41 24.21 40.79
58 125 23.57 24.86 35.64 28.21 35.77

60–61 73 28.25 27.45 46.13 21.72 35.84

Double Sidescrapers 22 20 22.22 18.07 42.07 22.56 34.76
(Bordes types 12–17) 35 35 19.65 23.00 52.37 23.18 34.98

56–57 6 51.99 22.28 41.48 25.45 40.23
58 8 17.9 32.51 21.26 29.83 43.04

60–61 7 19.77 28.15 41.68 21.69 23.96

Convergent Scrapers 22 13 26.29 13.25 34.54 25.29 46.76
(Bordes types 18–20) 35 49 17.70 20.65 32.95 20.59 31.69

56–57 5 24.21 11.38 31.90 32.73 26.03
58 6 17.66 14.39 51.32 17.77 45.05

Transverse Scrapers 22 84 17.30 20.61 38.40 19.39 38.24
(Bordes types 22–24) 35 51 20.34 20.56 38.56 17.10 30.53

56–57 16 33.26 26.14 31.71 21.70 27.74
58 40 23.36 24.56 32.08 20.62 42.56

60–61 15 18.59 21.14 46.30 18.37 43.82

Notches 22 23 15.57 17.44 39.34 23.80 35.24
(Bordes type 42) 35 18 27.69 29.95 49.57 29.69 27.21

56–57 24 19.11 20.31 41.27 23.91 33.59
58 37 26.87 25.07 34.72 23.60 35.36

60–61 14 22.45 21.16 24.18 18.50 24.61

Denticulates 22 44 18.23 18.81 35.15 21.99 38.77
(Bordes type 43) 35 15 20.74 31.43 37.12 26.17 29.92

56–57 48 15.19 20.01 29.42 18.00 36.30
58 73 18.55 23.57 38.44 22.48 34.98

60–61 36 21.42 25.23 27.64 20.56 23.68
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Table 4b. Coefficient of variation for size and shape metrical attributes at Orgnac 3
(significant patterns are highlighted in bold; see text)

Tool type Level N Length Width Thickness L/W W/Th

Single Sidescraper 1 68 19.50 29.31 38.00 24.58 38.30
2–3 54 25.58 24.12 36.75 24.74 40.11

4a–4b 26 21.50 23.06 32.05 24.89 46.55
5a–6 81 25.86 26.52 37.97 26.73 42.19

Transverse Scrapers 1 31 20.56 20.88 38.54 20.49 42.60
2–3 28 21.06 17.93 36.50 17.98 35.42

4a–4b 15 18.34 44.11 45.64 19.25 45.43
5a–6 36 29.60 24.20 38.11 23.77 32.12

Notches 1 22 26.57 20.88 38.54 20.98 42.60
2–3 21 22.39 17.93 36.50 28.26 35.42

4a–4b 28 24.50 44.11 45.64 26.62 45.43
5a–6 21 22.92 24.20 38.11 25.65 32.12

Denticulates 1 38 21.50 26.62 37.22 22.18 31.56
2–3 31 26.88 32.51 47.45 19.03 38.94

4a–4b 27 24.69 25.00 36.22 27.54 32.00
5a–6 40 25.03 24.22 45.53 23.07 39.70

Table 4c. Coefficient of variation for size and shape metrical attributes at La Chaise
(significant patterns are highlighted in bold; see text)

Tool type Level N Length Width Thickness L/W W/Th

Single Sidescraper B-D 9 92 23.50 23.41 31.70 26.15 32.73
B-D 10 19 20.57 23.63 38.48 31.79 37.79
Suard 51 29 21.73 24.19 35.35 23.72 31.05
Suard 52–53 36 24.21 29.17 38.62 34.65 32.62

Double Sidescrapers B-D 9 13 31.32 17.81 38.84 23.28 30.79
Suard 51 11 22.58 21.82 19.93 21.57 18.32
Suard 52–53 8 20.43 32.80 37.19 46.07 36.56

Convergent Scrapers B-D 9 26 27.27 25.43 26.33 19.10 28.72
B-D 10 5 11.66 18.04 22.23 17.60 14.67
Suard 52–53 8 28.36 24.49 47.48 26.05 24.78

Notches B-D 9 24 22.23 28.31 31.98 25.46 29.37
B-D 10 10 21.76 29.83 38.75 18.23 25.85
Suard 51 9 25.06 35.53 36.62 28.91 14.29
Suard 52–53 11 25.02 30.24 39.64 24.83 25.07

Denticulates B-D 9 62 24.43 24.75 34.52 30.78 37.26
B-D 10 9 20.99 23.48 20.57 24.32 21.99
Suard 51 13 21.91 35.42 43.23 20.35 27.08
Suard 52–53 12 29.48 31.84 51.50 15.98 33.61
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Retouch Type

The second test implication in this study is that if standardization increases
through time, variability in retouch type within tool types should decrease from
older to younger assemblages. This was tested by comparing the mean number
of retouch types (other than that which characterizes the type) within each tool
type from one level to the next. As can be seen in Tables 5a-b, there is no evidence
that the mean number of retouch types decreases through time in any tool class
at Combe-Grenal or at Orgnac 3. While it appears that double sidescrapers have a
higher mean number of retouch types in levels 2-3 than in level 1 of the latter site,
there is no significant difference between these means (Mann-Whitney U = 41,

Table 5a. Mean number of retouch types within tool types at Combe-Grenal
(significant patterns are highlighted in bold; see text)

Mean # of Deviation
Tool type Level N Retouch types standard

Single Sidescraper 22 144 1.39 .59
35 248 1.45 .65

56–57 57 1.70 .76
58 125 1.66 .73

60–61 73 1.34 .56

Double Sidescrapers 22 20 1.25 .44
35 35 1.69 .72

56–57 6 1.17 .41
58 8 1.75 .71

60–61 7 1.29 .49

Convergent Scrapers 22 13 1.08 .28
35 49 1.61 .70

56–57 5 1.40 .55
58 6 1.33 .52

Transverse Scrapers 22 84 1.35 .55
35 51 1.49 .61

56–57 16 1.25 .45
58 40 1.50 .68

60–61 15 1.20 .41

Notches 22 23 1.30 .47
35 18 1.33 .59

56–57 24 1.38 .49
58 37 1.27 .65

60–61 14 1.36 .50

Denticulates 22 44 1.34 .48
35 15 1.87 .74

56–57 48 1.73 .82
58 73 1.32 .52

60–61 36 1.56 .61
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Table 5b. Mean number of retouch types within tool types at Orgnac 3 (significant patterns are
highlighted in bold; see text)

Mean # of Standard
Tool type Level N retouch types deviation

Single Sidescraper 1 68 1.26 .54
2–3 54 1.26 .52
4a–4b 26 1.27 .45
5a–6 81 1.26 .49

Double Sidescrapers 1 11 1.18 .40
2–3 8 1.25 .46

Convergent Scrapers 1 14 1.21 .43
5a–6 8 1.00 .00

Transverse Scrapers 1 31 1.23 .50
2–3 28 1.29 .46
4a–4b 15 1.33 .62
5a–6 36 1.33 .63

Notches 1 22 1.32 .48
2–3 21 1.10 .30
4a–4b 28 1.25 .44
5a–6 21 1.14 .36

Denticulates 1 38 1.32 .66
2–3 31 1.26 .51
4a–4b 27 1.19 .40
5a–6 40 1.23 .42

n = 19, p = 0.726). For transverse scrapers, a pattern of decreasing mean number
of retouch types from older to younger levels is not statistically significant either
(Kruskal-Wallis Chi-square = 0.654, df = 3, p = 0.884). Finally, at La Chaise
the only instance of decreasing mean number of retouch types through time is
found in transverse scrapers, between levels 10 and 9 of the Abri Bourgeois-
Delaunay (Table 5c). However, these means are not significantly different (Mann-
Whitney U = 64, n = 33, p = 0.743). In sum, there is no evidence for increasing
standardization of retouch type through time at these sites, and test implication 2
is rejected.

Location of Retouch

The third test implication states that the location of retouch should be more
restricted in standardized tools, and that a distinction between working and non-
working edges should be more evident. This was tested by several methods, ac-
cording to tool type. For example, single sidescrapers, by definition, should have
scraper retouch only on one edge. However, in practice, many tools classified
as single sidescrapers exhibit retouch on both edges (scraper retouch opposite a
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Table 5c. Mean number of retouch types within tool types at La Chaise (significant patterns
are highlighted in bold; see text)

Mean # of Standard
Tool type Level N retouch types deviation

Single Sidescraper B-D 9 92 1.87 .76
B-D 10 19 2.26 .81
Suard 51 29 1.93 .65
Suard 52–53 36 1.64 .68

Double Sidescrapers B-D 9 13 1.85 .80
Suard 51 11 2.36 .67
Suard 52–53 8 1.88 .83

Convergent Scrapers B-D 9 26 1.88 .86
B-D 10 5 1.60 .55
Suard 52–53 8 1.75 .46

Transverse Scrapers B-D 9 28 1.75 .75
B-D 10 5 1.80 .45

Notches B-D 9 24 1.50 .66
B-D 10 10 1.50 .71
Suard 51 9 1.89 1.45
Suard 52–53 11 1.27 .47

Denticulates B-D 9 62 1.76 .72
B-D 10 9 2.44 1.33
Suard 51 13 2.23 .93
Suard 52–53 12 1.92 .79

notch, for instance). The proportion of such tools should be smaller in a more
standardized assemblage; thus it was hypothesized that younger assemblages, if
they are more standardized, should contain fewer single sidescrapers exhibiting
retouch on both edges. Tables 6a-c show the percentage of single sidescrapers con-
taining unilateral vs. bilateral retouch. For each site, the percentage of sidescrapers
exhibiting only unilateral retouch is expected to rise from the older to the younger
levels. There is no such pattern at any of the sites.

Table 6a. Combe-Grenal: Proportion of single
sidescrapers with Unilateral vs. Bilateral

retouch (significant patterns are highlighted in
bold; see text)

Level Bilateral retouch Unilateral retouch

22 39 (27.1%) 105 (72.9%)
35 76 (30.6%) 172 (69.4%)
56–57 19 (33.3%) 38 (66.7%)
58 44 (35.2%) 81 (64.8%)
60–61 23 (31.9%) 49 (68.1%)
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Table 6b. Orgnac 3: Proportion of single
sidescrapers with Unilateral vs. Bilateral

retouch (significant patterns are highlighted in
bold; see text)

Level Bilateral retouch Unilateral retouch

1 12 (17.6%) 56 (82.4%)
2–3 6 (11.1%) 48 (88.9%)
4a–4b 5 (19.2%) 21 (80.8%)
5a–6 17 (21.0%) 64 (79.0%)

Table 6c. La Chaise: Proportion of single sidescrapers with
Unilateral vs. Bilateral retouch (significant patterns are

highlighted in bold; see text)

Level Bilateral retouch Unilateral retouch

Bourgeois-Delaunay, 9 47 (51.6%) 44 (48.4%)
Bourgeois-Delaunay, 10 12 (63.2%) 7 (36.8%)
Suard, 51 13 (44.8%) 16 (55.2%)
Suard, 52–53 11 (30.6%) 25 (69.4%)

We should also expect that single sidescrapers which contain retouch on both
edges should become more lateralized through time. In other words, if standard-
ization increases through time, the distinction between the working edge and the
non-working edge in single scrapers should become stronger. This can be examined
by comparing relative amounts of retouch between both edges. The percentage of
retouch along each edge varies from 0%-100% (see Table 3). The mean difference
in percentage of retouch between each edge was calculated and is presented in
Tables 7a-c. This value is expected to increase from older to younger assemblages
among single sidescrapers, as the working edge becomes more clearly defined.
At Orgnac 3, this value appears to increase across the four major levels in single
sidescrapers (see Table 7b). However, a Kruskal-Wallis test shows no significant
difference between the four means (Chi-square = .341, df = 3, p = 0.952). At La
Chaise and Combe-Grenal, the difference in percentage of retouch between edges
among single sidescrapers does not increase from the older to the younger levels
(see Tables 7a and 7c). In other words, there is no evidence to support the notion
that single sidescrapers become more lateralized, and hence more standardized,
through time.

Increased standardization of retouch location through time can also be tested
on double and convergent scrapers. For these types, the mean difference in re-
touch amount between edges is expected to decrease through time, since more
standardized double and convergent scrapers, especially the latter, might be ex-
pected to exhibit relatively equal amounts of retouch on both edges. However,
as can be seen in Tables 7a-c, this is not the case at either La Chaise, Orgnac 3,
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Table 7a. Mean difference in retouch amount between tool edges at Combe-Grenal (significant
patterns are highlighted in bold; see text)

Mean Retouch %
difference Standard Coefficient of

Tool type Level N between edges deviation variation

Single Sidescraper 22 39 51.602 22.246 43.11
35 76 52.467 20.718 39.49

56–57 19 36.842 24.464 66.40
58 44 37.784 19.344 51.20

60–61 23 46.195 18.245 39.50

Double Sidescrapers 22 20 18.125 12.484 68.87
35 34 23.897 21.622 90.48

56–57 6 18.750 10.458 55.78
58 8 12.500 13.363 106.90

60–61 7 8.929 11.890 133.17

Convergent Scrapers 22 13 25.962 21.324 82.14
35 49 20.408 16.672 81.70

56–57 5 17.500 16.771 95.83
58 6 12.500 15.811 126.49

Transverse Scrapers 22 41 48.781 30.208 61.93
35 32 42.5781 24.151 56.72

56–57 5 17.5000 18.957 108.33
58 19 38.158 24.817 65.04

Table 7b. Mean difference in retouch amount between tool edges at Orgnac 3 (significant
patterns are highlighted in bold; see text)

Mean Retouch %
difference Standard Coefficient of

Tool type Level N between edges deviation variation

Single Sidescraper 1 12 46.875 27.760 59.22
2–3 6 45.833 21.890 47.76

4a–4b 5 40.000 16.298 40.75
5a–6 17 41.912 23.775 56.73

Double Sidescrapers 1 11 26.136 17.189 65.77
2–3 8 21.875 14.562 66.57

Convergent Scrapers 1 14 26.786 13.743 51.31
5a–6 7 17.857 14.174 79.38

Transverse Scrapers 1 24 27.083 30.766 113.60
2–3 14 37.500 29.823 79.53

4a–4b 5 35.000 29.843 85.27
5a–6 17 27.206 20.839 76.60
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Table 7c. Mean difference in retouch amount between tool edges at La Chaise (significant
patterns are highlighted in bold; see text)

Mean Retouch %
difference Standard Coefficient of

Tool type Level N between edges deviation variation

Single Sidescraper B-D 9 47 38.398 23.226 60.65
B-D 10 12 53.125 16.101 30.31

Suard 51 13 46.154 26.213 56.79
Suard 52–53 11 38.636 30.850 79.85

Double Sidescrapers B-D 9 13 26.923 21.558 80.07
Suard 51 11 17.045 16.079 94.33

Suard 52–53 8 26.563 26.252 98.83

Convergent Scrapers B-D 9 26 20.192 14.176 70.21
B-D 10 5 17.500 18.957 108.33

Suard 52–53 8 12.500 11.573 92.58

or Combe-Grenal. It could be argued, actually, that such a pattern would not
necessarily reflect standardization since a set of tools could have asymmetrically
retouched edges and still be highly standardized, for example shouldered points.
One way that this possibility could be taken into account is by looking at the
C.V. of the mean difference in retouch percentage between edges, rather than the
mean itself. Even if the mean does not decrease through time, there should be
less variability in the difference in retouch amount between edges among a set of
standardized tools, therefore one can expect the C.V. to decrease through time.
This hypothesis applies to all four scraper classes, including transverse scrapers,
which often contain some retouch on the edge opposite the main scraper edge.
At Combe-Grenal, the only tool type out of the four which shows a decreasing
C.V. through time is convergent scrapers (see Table 7a). At Orgnac 3, the C.V. of
level 5a-6 for convergent scrapers is higher than the C.V. of level 1 (see Table 7b).
However, since only two levels are included, this pattern has a 50% probability
of occurring by chance. At La Chaise, the only pattern out of the four tool types
which agrees with the hypothesis is the C.V. for double sidescrapers (see Table 7c).
In sum, there is little evidence that the way in which relative amounts of retouch
are apportioned between the two edges of scrapers becomes more standardized
through time. Test implication 3 is therefore rejected, as well.

Symmetry

Finally, the fourth test implication is that the proportion of symmetrical tools
should increase in younger assemblages. This attribute (a subjective assessment
of the longitudinal or transverse symmetry of a piece) was noted over all tools
within each assemblage, rather than within tool types. Any instance of symmetry,
whether longitudinal or transversal, was counted. Tables 8a-c show the proportion
of symmetrical to nonsymmetrical tools in each level at Combe-Grenal, Orgnac 3,
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Table 8a. Combe-Grenal: Proportion of symmetrical
tools (all tool types included) (significant patterns

are highlighted in bold; see text)

Level Non-symmetrical Symmetrical

22 239 (61.9%) 147 (38.1%)
35 288 (62.6%) 172 (37.4%)
41–42/43 21 (58.3%) 15 (41.7%)
56–57 127 (62.9%) 75 (37.1%)
58 244 (63.7%) 139 (36.3%)
60–61 107 (65.2%) 57 (34.8%)

Table 8b. Orgnac 3: Proportion of symmetrical
tools (all tool types included) (significant
patterns are highlighted in bold; see text)

Level Non-symmetrical Symmetrical

1 153 (68.3%) 71 (31.7%)
2–3 112 (63.6%) 64 (36.4%)
4a–4b 85 (63.9%) 48 (36.1%)
5a–6 168 (72.1%) 65 (27.9%)

Table 8c. La Chaise: Proportion of symmetrical tools (all tool types
included) (significant patterns are highlighted in bold; see text)

Level Non-symmetrical Symmetrical

Bourgeois-Delaunay, 9 249 (85.3%) 43 (14.7%)
Bourgeois-Delaunay, 10 44 (72.1%) 17 (27.9%)
Suard, 51 74 (77.9%) 21 (22.1%)
Suard, 52–53 80 (83.3%) 16 (16.7%)

and La Chaise, respectively. At none of the sites is there a steady rise in propor-
tion of symmetrical tools through time, and therefore test implication 4 must be
rejected.

DISCUSSION

The purpose of this study was to test the long-standing and widely held
assumption that retouched flake tool standardization increases throughout the
late Middle and early Upper Pleistocene. The results of this study provide very
little support for this notion. Test implications 2, 3, and 4 are rejected. Regarding
test implication 1, there is weak evidence that one of the tool types, the single
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sidescraper, becomes more standardized through time in some size and shape
attributes. This result is intriguing and certainly merits closer examination and
further testing, but as such does not constitute sufficient evidence to support the
notion that there is a trend towards increasing stone tool standardization during
this time period. These results also reject Moncel and Combier’s (1992a, 1992b)
claims that retouched tools at Orgnac 3, particularly scrapers and “convergent
tools,” become more standardized from the oldest to the youngest levels.

The implications of these results must be considered carefully. Some might
be tempted to interpret an absence of increase in standardization of tools through
time as evidence that hominid cognitive abilities did not evolve throughout this
time period. This reasoning, however, would be faulty since the link between
standardization and cognitive abilities is tenuous, as discussed earlier. Such a
conclusion could only be warranted if we could be sure that the tool types used
in the analysis correspond to the mental templates of their makers. As mentioned
earlier, it is virtually impossible to be certain we have correctly identified mental
templates (see also Marks et al. 2001), especially since the variation between so
many Paleolithic tool types is continuous (Dibble 1987). On the contrary, it is likely
that the impression that retouched tools become more standardized throughout
the Middle Paleolithic (and earlier) is an illusion, perhaps resulting from the use
of old and highly selected assemblages such as those from Le Moustier, where
only the clearest representatives of types have been retained, and which contain
abundant examples of aesthetically pleasing, finely retouched and symmetrical
tools. In fact, even a cursory inspection of the assemblages used in this study, which
are by and large intact (not selected), quickly shows that the retouched flake tools
do not become more “refined” or “standardized” through time. If anything, the
aesthetic nature of each assemblage seems largely to be determined by the quality
of the raw material in that particular assemblage, and the degree to which it was
reduced.

It may also be true that there simply were no mental templates for stone tools
during the Lower and Middle Paleolithic, or only very general ones (e.g ., “flake”
vs. “core”). It is important to recall that the concept of the mental template was
originally based upon North American prehistoric material culture (Deetz 1967),
which contains ceramic technology and lithic projectile points, neither of which
exists in the Lower and Middle Paleolithic of the Old World (but see Anderson-
Gerfaud 1990; Shea 1997). This is significant because ceramics and projectile
points, whose overall morphology is important, may be much more amenable to
the concept of the mental template than Lower and Middle Paleolithic scrapers
(where, I argue, overall morphology is not important). Ethnographic research has
clearly shown that within the non-projectile component of lithic technology, con-
temporary stone-users are rarely concerned with the overall morphology of flake
tools. For example, Hayden (1987) found that among contemporary Maya man-
ufacturers of manos and metates using stone tools, the most important factors are
cutting edge and raw material. Among the Aborigines of the Western Desert of
Australia, edge morphology within a given functional class can vary widely, across
categories that we would describe as scraper, notch, and denticulate (Hayden
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1979:13). In addition, most lithic tools used ethnographically are unretouched
flakes (e.g ., Gould 1977; Hayden 1977), and retouch is applied in order to reju-
venate edges, not to shape the overall piece. In other words, most non-projectile
lithic tools are made and used “expediently”, to use Binford’s (1979) terminology.
As summarized by Hayden, “the interest displayed by Aborigines in the modifi-
cation of most stone tools is approximately equivalent to the amount of interest
displayed by most people from developed societies in pencil sharpening” (Hayden
1979:16). In sum, the concept of the mental template clearly does not apply to
most flake tools manufactured by contemporary Australian aborigines and other
ethnographic stone tool-users.

In many Upper Paleolithic and later assemblages throughout the world (in-
cluding North America) there are, however, types of tools which in whole or in part
do seem to be deliberately “designed,” perhaps according to some “mental tem-
plate.” Examples of such tools are highly symmetrical, bifacially retouched objects
such as projectile points, and many types of tools made on blades and bladelets
(e.g ., Châtelperronian and Gravettian points, Uluzzian crescents, lamelles Dufour,
triangles scalène, geometric microlithis, etc.) certain drills (e.g ., the microdrills
of the Channel Island Chumash of Southern California), and hafted endscrapers.
What these tools have in common is the following property: part of the tool is
dimensionally restricted in order to make a hole (such as a projectile point or drill)
or fit into a hole (such as a haft or shaft). In other words, as shown ethnographically
(e.g ., Hayden 1979), there is little need to design or shape a flake by retouch in
order to accomplish tasks such as cutting, sawing, shaving, chopping, scraping,
etc. Retouch is needed mainly to re-sharpen and rejuvenate edges, as noted above.
Certain other functions, however, such as drilling or perforating, do require modi-
fication of flakes through retouch, because most flakes do not naturally have points.
Thus, retouch can create a drill bit, the point of an arrowhead, or a burin. Retouch
can also shape a tool for hafting, usually by modifying the portion of the tool oppo-
site from the working edge (or tip) in order to enable hafting into a shaft that will
be parallel to the application of force, such as an arrow or spear, or perpendicular
to it, in the case of axes and adzes, and in composite tools such as sickles.

In sum,it is hypothesized that whereas overall tool morphology is unimportant
in the majority of tasks to which stone tools are put, certain tasks, particularly those
involving perforating or hafting, do require a very specific stone tool morphology. In
other words, a mental template may well be required for hafted or perforating
tools. This concept is well illustrated in the California Channel Island Chumash
shell bead-making industry, which produced millions of shell beads from the
mid 12th through the early 19th centuries (Arnold et al. 2001). The bead holes
were drilled with specialized, hafted chert microdrills which were manufactured
by the thousands and are extremely standardized (Arnold 1987; Preziosi 2001);
however, no formal sets of tools for roughing out the bead blanks have ever been
found, and it is assumed that they were chipped expediently using chert flakes or
picks or whatever raw materials were on hand (Arnold, personal communication,
2003). This is a slightly different perspective on standardization and hafting than
that presented by Marks et al. 2001; they suggest that standardization of the part
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of the tool that fits into a haft would have an adaptive advantage because it would be
more efficient to replace (Marks et al. 2001:28). Here I suggest that standardization
is a by-product of edge modification designed to enable a blank to fit into a haft or to
create holes; in other words, the bases of a set of projectile points are standardized
because their shafts are always approximately the same width, rather than they
were deliberately standardized for easy replacement. But possibly these are two
sides of the same coin.

Although “expedient” and “designed” tools are easily distinguished in this ex-
ample, it remains to be demonstrated whether they can be identified in prehistoric
assemblages on a regular basis (the term “designed” as used here is not equiv-
alent to Binford’s term “curated” [Binford 1979], since curated tools as defined
by him are not necessarily designed according to a mental template, and, con-
versely, designed tools are not necessarily curated). To complicate matters, there
is no necessary relationship between the categories “designed” and “expedient”
and standardized vs. unstandardized. In other words, while a set of designed tools
will be standardized, a set of expedient tools can be standardized as well. The
circumstances most likely to produce standardization among a set of retouched
tools are increasing degrees of (1) standardization of blank shape, (2) retouch of
blank margins, (3) retouch of blank surfaces, and 4) similarity in size (attributes
that are very similar to the “defining characteristics for a set of standardized tools”
listed in Table 1). These circumstances can result intentionally from design or un-
intentionally simply through use and re-sharpening. Thus, certain standardized
tools may have been deliberately designed either through retouch (as illustrated
above) or “predetermined” through blank technology, such as Levallois points, for
example. However, the final form of many other tool types may simply be the
product of continual re-use and re-sharpening, leading to a much more standard-
ized appearance at the end of their use-lives than at the beginning, according to
the principles of the scraper reduction model (Dibble 1995). This fact, combined
with possible pressure on raw material availability through time leading to more
intensive utilization (Dibble 1988), could well be the explanation for the weak
trend in increasing standardization observed among the single scrapers in this
study (in test implication 1).

To summarize, using stone tool standardization as a proxy for the development
of cognitive abilities is problematic for a host of reasons, including the facts that
(1) most stone tools were probably not designed according to a mental template,
and (2) standardization can result from a number of circumstances, and does not
necessarily reflect the application of mental templates.

Finally, another reason why retouched stone tool standardization is not a
good indicator of cognitive abilities is that the role of stone tools within the overall
technological domain may well have changed throughout the Paleolithic. If the
hypothesis described above, which states that stone tools are most likely to be
designed when they need to fit into something, is confirmed, then the presence or
absence of stone tools standardized by “design” could simply indicate the relative
degree to which these functions were filled by stone tools as opposed to tools
made of other materials. In other words, perforating tools such as spears were
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certainly made by Neandertals and earlier hominids, but these were made out
of wood rather than stone (e.g ., the Schöningen hunting spears, Thieme 1997).
Indeed, claims for hafted stone projectile points during the Middle Paleolithic
(Beyries 1988; Shea 1988, 1997; Anderson-Gerfaud 1990) remain controversial
(Holdaway 1989; Plisson and Beyries 1998; Boëda et al. 1999). It is possible that
one of the differences between Upper and Middle Paleolithic technology is that
stone and bone replaced wood for certain types of tools, although this is, of course,
difficult to prove except circumstantially. In other words, the differences between
the two periods’ technologies may be due less to changes in tool types or functions
than to changes in raw materials. The shift from wood to stone and bone could
represent significant technological advancements, adaptations to changes in raw
material availability, or simply historical contingency.

In conclusion, there are two main components to this paper. First of all, it
tests the long-voiced claim that standardization among retouched flake tools in-
creases throughout the late Middle and early Upper Pleistocene. Until just recently
it has not been possible to study diachronic trends throughout this time period
due to the lack of a chronology. Since standardization has long been linked to
hominid cognitive abilities, it was deemed important to (1) verify the claim that
standardization increases over time, and (2) examine the strength of the link be-
tween standardization and cognition. The first goal was accomplished by studying
the retouched tools from three well-excavated, deeply stratified, and absolutely
dated sites in France. Numerous different measures of standardization revealed
no significant increases in standardization through time. It is concluded that the
impression that flake tools become more standardized through time is misguided
and is ultimately based upon outdated notions of progressive cultural evolution,
compounded by the use of old collections which are highly selected, and there-
fore portray later Mousterian assemblages as more uniform than they really are.
Scraper frequencies do increase throughout the time period included in this study
(Monnier n.d.), and may become more reduced through time, which may also
contribute to the impression of greater standardization and “clarity” of types. The
second objective was based on a more theoretical approach which tries to deter-
mine why standardization, and specifically the concept of the mental template
which links stone tool morphology to cognitive abilities, is so difficult to identify
prior to the Upper Paleolithic. The paper makes a functional distinction between
everyday or “expedient” tools, and projectile points and other types which are de-
signed in order to create a hole or to fit into a haft. It is hypothesized that the overall
morphology of most expedient lithic tools is unimportant (a claim supported by
extensive ethnographic studies), whereas the morphology of tools designed to per-
forate and/or to fit into a haft has significant functional constraints. In other words,
prehistoric flintknappers may not have needed a mental template for expedient
tools, but did need one for perforating/hafted tools. There is inconsistent evidence
for stone perforating or hafted tools prior to the Upper Paleolithic, as mentioned
earlier. Mental templates for stone tools may simply not have existed prior to the
Upper Paleolithic, and, hence, there can be no standardization based upon mental
templates prior to that time period.
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Française 49: 56–72.

Anderson-Gerfaud P. 1990. Aspects of behaviour in the Middle Paleolithic: functional analysis of stone
tools from Southwest France. In P. Mellars (Ed.), The Emergence of Modern Humans, pp. 389–418.
Edinburgh: Edinburgh University Press.

Arnold J.E. 1987. Craft Specialization in the Prehistoric Channel Islands, California. Berkeley: University
of California Press.

Arnold J.E., A.M. Preziosi and P. Shattuck 2001. Flaked stone craft production and exchange in Island
Chumash Territory. In J.E. Arnold (Ed.), The Origins of a Pacific Coast Chiefdom: The Chumash of
the Channel Islands, pp. 113–132. Salt Lake City: University of Utah Press.

Beyries S. 1988. Functional variability of lithic sets in the Middle Paleolithic. In H. Dibble and
A. Montet-White (Eds.), Upper Pleistocene Prehistory of Western Eurasia (Symposium Series 1),
pp. 213–224. Philadelphia: University Museum Press.

Binford L. 1973. Interassemblage variability – The Mousterian and the functional argument. In
C. Renfrew (Ed.), The Explanation of Culture Change, pp. 227–254. London: Duckworth.

Binford L. 1979. Organization and formation processes: looking at curated technologies. Journal of
Anthropological Research 35: 255–73.

Binford, L. and S. Binford 1966. A preliminary analysis of functional variability in the Mousterian of
Levallois facies. American Anthropologist 68: 238–295.

Blackwell, B., H. Schwarcz and A. Debénath 1983. Absolute dating of hominids and Paleolithic artefacts
of the Cave of La Chaise-de-Vouthon (Charente), France. Journal of Archeological Science 10: 493–
513.
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ABSTRACT

The technological approaches developed in Western Europe during the last two
decades aim to define different systems of debitage (used here as a noun to denote
the process of producing blanks). For the Middle Paleolithic, the best documented
are the Levallois debitage system, the laminar production system, the discoidal
debitage system, and the Quina debitage system. Their geographical and chrono-
logical distributions show some general trends: a greater diversity of the production
systems coexisting within the same region (especially in Southwestern France) at
the end of the Middle Paleolithic; an increased use of the systems characterized by
a low degree of blank predetermination (Quina and discoidal systems, Levallois
recurrent centripetal method), and the emergence of a flexible, multifunctional
toolkit with a high curation potential. These changes can be attributed to groups
with different technical traditions who kept their own fundamental technical iden-
tity but who also adopted similar mobility patterns during the unstable climatic
period at the end of the Middle Paleolithic, resulting in shared forms of socioeco-
nomic behavior (frequent population moves and increased residential mobility).
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INTRODUCTION

Ever since the first half of the 20th century, when Breuil defined the Middle
Paleolithic as a period of flake-based industries characterized by a notable stability
in tool types, it has been widely accepted that this period remained remarkably uni-
form both geographically and chronologically. However, the Middle Paleolithic of
Western Europe, and more particularly the French Middle Paleolithic, is actually
highly diversified. This notion of diversity was already implicit in the typolog-
ical approach advocated by Bordes (1950), which led to the recognition of five
Mousterian facies based on the relative proportions of retouched tool types (Bordes
1953, 1981). Recently the perception of this diversity in Western Europe has been
greatly refined by the development of technological approaches. Despite the fact
that technical traditions persisted longer in the Middle Paleolithic than in later
time periods, it is now quite obvious that the idea of the Middle Paleolithic being
a homogeneous period should be dismissed, at least for Western Europe.

Over the last two decades, approaches based on the concept of chaı̂ne
opératoire (Cresswell 1982; Lemonnier 1986; Karlin et al. 1991) have aimed to
characterize lithic production systems in terms of production methods, blank mor-
phology, and transformation of these blanks into tools. Using a systemic approach
of lithic production, these studies reveal a diversity of technical strategies for the
Middle Paleolithic that is probably as wide as the diversity recorded in the Upper
Paleolithic, although differently structured. Indeed, despite the fact that a relatively
limited number of sites have been analyzed with this focus on technical systems,
results already demonstrate the range and diversity of stone tool production sys-
tems. How this diversity is patterned in time and space is precisely what we will
now discuss.

The technological approaches (the so-called “chaı̂nes opératoires” approach in
the French literature) have allowed scholars not only to recognize various stages
in lithic tool making (a topic not developed in this paper) but also to investi-
gate the basic conceptual processes which underlie the sequence of manufacturing
steps in stone tool production. Different ways of organizing and exploiting cores
in three dimensions (i.e., “conceptions volumétriques” in the French literature) have
been identified, along with their respective end-products and by-products. The
pioneering work carried out by Boëda (1986, 1994) focused initially on the Leval-
lois concept and its variability, as expressed in different reduction modalities. This
work was followed later by the identification of other production methods: “dis-
coidal method” (Boëda 1993), “alternating platform technique” (Ashton 1992)
or “clactonian method” (Forestier 1993), “Quina method” (Bourguignon 1996,
1997), “laminar production system” (Boëda 1990; Revillion 1994), the “Kombewa-
like Les Tares method” (Geneste and Plisson 1996), the “Pucheuil-type method”
(Delagnes 1993) and the “bifacial shaping method” (“chaı̂ne opératoire de façonnage
bifacial”.) The latter strategy aims at the production of bifaces with different roles:
depending on the assemblages, the bifaces have been used as long use-life tools,
as “cores” (Soressi 2002), or as tool-blanks (Boëda et al. 1990, 1996). Since the
mid-1980s, many lithic assemblages have been studied within this conceptual
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framework, which has helped to expand our knowledge of the internal variability
within each system (Geneste 1988; Turq 1989; Boëda et al. 1990; Boëda 1991;
Delagnes 1992; Jaubert 1993; Meignen 1993; Locht and Swinnen 1994; Jaubert
and Farizy 1995; Texier and Francisco-Ortega 1995; Delagnes and Ropars 1995;
Geneste et al. 1997, among others). In fact, these lithic production systems are
far from rigid, and due to their inherent flexibility, the various flaking modalities
recognized do not always match up to the limits of our conventional technological
categories (see below). For example, it is clear that the traditional binary opposi-
tion “Levallois”/non-Levallois” or “elaborated/non-elaborated debitage” should be
abandoned.

In this paper, we will deal with the four main debitage systems (ignoring
for the moment the bifacial shaping system) that are the best documented in the
Middle Paleolithic: the Levallois debitage system, the laminar production system,
the discoidal debitage system and the Quina debitage system. The Levallois system
has been extensively studied and its internal variability is now well known (outside
of Europe as well), while the Quina concept, more recently described, is much less
thoroughly documented. This must be kept in mind when we compare the spatial
and chronological distribution of these lithic technical systems.

DIVERSITY OF MIDDLE PALEOLITHIC PRODUCTION SYSTEMS

Levallois Debitage System

Based on experimental and archaeological studies, Boëda (1994, 1995) de-
scribed a specific volumetric organization of the core which he used to define the
Levallois concept. The core is first shaped in order to get two asymmetrical convex
intersecting surfaces. These two surfaces do not have the same function: one is
used for the production of predetermined flakes (flaking surface from which the
Levallois blanks are struck), while the other is used as a striking platform surface.
Creating the lateral and distal convexities of the flaking surface allows the knapper
to produce Levallois blank(s) with a controlled morphology. The fracture planes
for detachment of Levallois blanks are parallel or subparallel to the plane of in-
tersection between the two surfaces (Figure 1). Blanks can be produced following
different methods: the recurrent methods (with either unidirectional, bidirectional,
or centripetal removals), through which several predetermined flakes are produced
from the same flaking surface, and the preferential method in which a single Lev-
allois blank is produced from each flaking surface.

The blanks produced by these different methods are quite diversified in terms
of morphology and size. Nevertheless all flakes possess long cutting edges with very
acute edge angles and more or less symmetrical shapes and cross-sections. Uni- and
bidirectional recurrent methods focus on the production of quadrangular blanks,
sub-triangular when the unidirectional removals are convergent. Less standardized
and more diversified end-products result from the centripetal recurrent method,
while the preferential methods lead to more rigidly predetermined shapes (large
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Figure 1. The major methods of production related to the Levallois and laminar
debitages; 2. schematic representation of the volumetric conception for the Levallois, the
discoidal and the Quina debitages (redrawn after Bourguignon 1997).

oval Levallois flakes or Levallois points, depending on how the core was initially
prepared).

In some assemblages, the Levallois flakes are produced in order to closely fit
the planned morphology of the final tools, especially in the case of preferential
or recurrent uni/bidirectional flaking methods described, for instance, in the as-
semblages of Biache-St-Vaast IIA (Boëda 1988a) and Vaufrey, levels VII and VIII
(Geneste 1988). In these cases, the Levallois products are either lightly retouched
(a type of retouch that enhances the original morpho-functional attributes) or left
unretouched (and probably used as such). On the other hand, other assemblages
are characterized by blanks that are quite diversified in shape and size, requiring
more investment in retouch in order to get the intended morpho-functional charac-
teristics, for instance in the assemblages of the Abri Suard at La Chaise-de-Vouthon
(Delagnes 1991).
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Laminar Production System

Laminar production is the main production system in several Middle
Paleolithic sites, characterized by various flaking strategies (Ameloot-Van der
Heijden 1993b; Revillion 1994; Revillion and Tuffreau 1994a; Delagnes 1996a;
Locht 2002). Boëda (1988a, 1990) pointed out some critical features which dis-
tinguish blade production strategies from those of the Levallois system. Most im-
portantly, the core-volume organization is radically different: the active surface of
the core from which the removals are struck extends along most, if not all the core’s
periphery rather than being restricted to one delimited surface (see Figure 1).

Blade cores can be reduced according to four different strategies: semi-rotating
method, rotating method, frontal method and facial method (Delagnes 2000 and
references therein). These different options may occur in full or partial combi-
nation in the archaeological assemblages, the semi-rotating method being most
common. Variability is also expressed in the number of striking platforms present
on the cores (one or two opposed). The method of core reduction (recurrent uni-
directional or bidirectional) generally involves the production of crested blades,
although this is not an absolute rule. Usually, Middle Paleolithic blade cores are
only minimally prepared, and the volume is not thoroughly shaped out before
starting the production of blades. The blades were detached with a hard hammer
and consequently show significant variation in shape and size.

In Middle Paleolithic assemblages, blade production is generally found in
combination with flakes produced following the Levallois concept, the later being
in most cases the dominant mode of reduction (e.g ., the sites of Lailly/le domaine
de Beauregard B and Bettencourt-Saint-Ouen, level N2B3: Locht and Swinnen
1994; Locht 2002). The Levallois recurrent uni/bidirectional methods are most
commonly associated with laminar production systems in Mousterian assemblages.
The need to produce quadrangular elongated blanks which implied the use of this
peculiar method could have contributed in the same assemblages to the emergence
of a blade production. The few blades that are retouched are modified through
marginal retouch. In fact, the laminar production in the Middle Paleolithic is a
unique phenomenon, clearly distinct from Upper Paleolithic blade production in
the striking technique used (direct percussion with a stone hammer) as well as in
the way core volume was exploited, in the characteristics of the end-products and
in its systematic association with flake production.

Discoidal System

Defined by Boëda (1993) and given a rather different meaning from the
discoidal/Mousterian debitage described by Bordes (1961), the discoidal core re-
duction strategy has been recognized in many sites, and a significant amount of
variability noted ( Jaubert 1993; Locht and Swinnen 1994; Peresani 1998; Pasty
2000). In a classic discoid system the core possesses two highly convex surfaces,
but unlike Levallois, neither assumes priority over the other: both surfaces can
alternately be used for flake detachment or as striking platform. Most often this
strategy is based on a recurrent centripetal reduction of the core, with the removals
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struck from platforms extending around the core’s entire periphery. In distinction
to the Levallois system, both surfaces, highly convex, intersect each other at a
relatively high angle (see Figure 1). Such a volumetric construction often results in
cores with a bi-pyramidal (eventually pyramidal) morphology. The end-products
of discoid production systems are generally short and asymmetrical. They include
pseudo-Levallois points, short débordant flakes, and quadrangular flakes.

Quina System

Recently defined by Bourguignon in a study based on several Quina Mous-
terian assemblages (Bourguignon 1996, 1997), this reduction strategy is not yet
well documented and many other Quina assemblages should be re-examined.
This reduction strategy is more flexible than the previous ones (see Turq 1989;
Bourguignon 1997), but all variants clearly share the principle that the core is re-
duced by exploiting two surfaces which intersect at a low angle. Like the discoidal
method, neither surface takes priority over the other, and both are alternately used
as flaking and striking platform surfaces. The core reduction is mostly recurrent,
in that many blanks are detached, and the series of removals are unidirectional,
following fracture planes alternatively secant and parallel to the intersection of
the two surfaces (see Figure 1). As a result of the absence of initial core shaping
end-products are frequently cortical. They are generally short and thick, with a
triangular cross-section and are characterized by a wide butt that is oriented at
an obtuse angle to the ventral face. In most Quina Mousterian assemblages, these
blanks were used mainly for the production of various sidescrapers on the lat-
eral and transversal edges, some of them characterized by fairly heavy invasive
retouch (the “Quina retouch”), creating a convex working edge with a remarkably
constant steep angle (Bourguignon 1997). Re-sharpening, recognized by character-
istic flakes, is a frequent activity (Lenoir 1986; Meignen 1988). Interestingly, these
flakes are sometimes themselves recycled into scrapers. All the Quina assemblages
studied are globally characterized by high ratios of retouched tools (see Rolland
1981). In a few cases, however, the diagnostic Quina blanks were not shaped by
heavy Quina retouches but left unretouched or lightly modified into sidescrapers
and/or denticulates, as observed in Sclayn layer 5 and Combe-Capelle Bas (Dibble
and Lenoir 1995; Bourguignon 1998).

The degree of predetermination of the end-products, i.e., the control of their
morpho-functional characteristics, varies between all these flaking systems. The
level of predetermination is relatively high in the preferential Levallois method,
the laminar system and in the Levallois recurrent uni/bidirectional methods. The
morphology of the end-products is predetermined to a lesser degree in the Levallois
recurrent centripetal method and in the Quina and the discoidal systems.

It is worth noting that these four major reduction strategies, as well as several
other lithic production systems previously mentioned, are sometimes associated
in the same assemblage (Tables 1 and 2), each of them presumably associated
with different functional applications, as for instance at Riencourt-les Bapaume in
level CA (Beyries 1993). Moreover, in some assemblages, the coexisting flaking
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zé
I

(4
)

st
ag

e
3

LR
U

BP
,B

S
M

TA
(A

)
So

re
ss

i,
20

02
E

sp
ag

na
c

st
ag

e
3

D
Q

Q
Ja

ub
er

t
et

al
.,

20
01

So
us

le
s

V
ig

ne
s

st
ag

e
3

D
Q

Q
Tu

rq
et

al
.,

19
99

R
oc

de
M

ar
sa

l
st

ag
e

3
Q

Q
Tu

rq
,2

00
0

C
am

ia
c

st
ag

e
3

D
D

Le
no

ir
,1

98
0

Sa
in

t-
C

és
ai

re
st

ag
e

3
D

D
G

ui
lb

au
d,

19
93

Fr
éc

he
t

st
ag

e
3

D
T

Ja
ub

er
t

an
d

Bi
sm

ut
h,

19
96

∗ b
as

ed
on

ch
ro

no
/b

io
st

ra
ti

gr
ap

hy
an

d/
or

ra
di

om
et

ri
c

da
ta

ti
on

s.
LR

U
:L

ev
al

lo
is

re
cu

rr
en

tu
ni

di
re

ct
io

na
l;

LR
C

:L
ev

al
lo

is
re

cu
rr

en
tc

en
tr

ip
et

al
;L

P:
Le

va
llo

is
pr

ef
er

en
ti

al
;B

P:
Bl

ad
e

pr
od

uc
ti

on
;D

:D
is

co
id

al
de

bi
ta

ge
;Q

:Q
ui

na
de

bi
ta

ge
;B

S:
bi

fa
ci

al
sh

ap
in

g;
T:

Ty
pi

ca
l;

F:
Fe

rr
as

si
e;

Q
:Q

ui
na

;D
:D

en
ti

cu
la

te
s;

M
TA

:M
ou

st
er

ia
n

of
A

ch
eu

le
an

Tr
ad

it
io

n;
M

:M
ic

oq
ui

an
.



T
ab

le
2.

L
is

t
of

th
e

m
aj

or
si

te
s

il
lu

st
ra

ti
n

g
th

e
d

iv
er

si
ty

of
th

e
p

ro
d

u
ct

io
n

sy
st

em
s

d
u

ri
n

g
th

e
M

id
d

le
P

al
eo

li
th

ic
in

So
u

th
ea

st
er

n
F

ra
n

ce
(o

n
ly

si
te

s
su

bj
ec

te
d

to
ch

ro
n

ol
og

ic
al

an
d

te
ch

n
ol

og
ic

al
st

u
d

ie
s

h
av

e
be

en
re

p
or

te
d

)

C
hr

on
ol

og
y∗

D
om

in
an

t
Se

co
nd

ar
y

Si
te

(l
ev

el
s)

(i
so

to
pi

c
st

ag
e)

pr
od

uc
ti

on
sy

st
em

pr
od

uc
ti

on
sy

st
em

M
ou

st
er

ia
n

fa
ci

es
R

ef
er

en
ce

s

So
ut

h-
E

as
te

rn
Fr

an
ce

O
rg

na
c

3
(3

,2
)

st
ag

es
10

,9
LR

C
LP

M
on

ce
la

nd
C

om
bi

er
,1

99
2

O
rg

na
c

3
(1

)
st

ag
es

10
,9

LP
LR

C
M

on
ce

la
nd

C
om

bi
er

,1
99

2
Le

s
M

ou
re

ts
st

ag
es

6
or

5e
?

LR
U

LR
C

Be
rn

ar
d-

G
ue

lle
,1

99
8–

19
99

Bé
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methods were carried out on different types of raw material. For instance, at Sclayn
layer 5 in Belgium, discoidal, Quina and Levallois products were manufactured
from three different types of raw materials (Moncel 1998b). At Coudoulous I, les
Fieux, and La Borde, discoidal debitage was used mostly on quartz/quartzite and
Levallois method applied to flint ( Jaubert and Farizy 1995; Jaubert and Mourre
1996). All these examples clearly illustrate the complexity and variability of the
lithic technical systems within the Western European Middle Paleolithic.

GEOGRAPHIC AND CHRONOLOGICAL DISTRIBUTIONS

We now turn to the geographic and chronological distributions of these four
technical systems in order to better understand their meaning. As we have stressed
previously, it must be kept in mind that our understanding of these production
systems suffers from the limited number of sites that have been studied from a tech-
nological perspective, as well as from the lack of reliable chronological data. Only
the assemblages with large samples and for which technological and chronological
information is available are taken into consideration here.

The Levallois concept is the most widespread set of Middle Paleolithic pro-
duction systems. While the Levallois concept covers a large geographic area (Fig-
ure 2), it should be noted that this reduction strategy is absent or rare in regions
with low quality raw materials (Pyrenees, Eastern and Central France, Brittany),
but remarkably well represented in the three large areas discussed here: Northern,
Southwestern and Southeastern France. Assemblages from Northern France are
dominated by the recurrent uni- and bidirectional patterns of exploitation while
the centripetal method is quite rare. To the contrary, the latter is very common in
lithic industries from Southwestern France. The preferential method (one blank
per prepared surface), present in Northern France, has not been identified as the
dominant method in any southern assemblage. No trends are recognized in South-
eastern France, but this may result from the relatively small sample of well-studied
sites in this region. The Levallois concept is documented throughout the entire
Middle Paleolithic period, but may have appeared earlier in the northern area
(Tables 1 and 2).

No clear break in the chronological distribution of the different Levallois
methods is apparent, but some general trends may be pointed out (Figure 3). First,
the uni- and bidirectional modalities prevailed during the Early Middle Paleolithic
and lasted until the end of the period. This trend, already emphasized by Geneste
(1990), is best expressed in the northern region, where the Levallois recurrent
centripetal modality is quite rare during the Early Middle Paleolithic. In contrast,
this strategy became largely dominant after Oxygen Isotope Stage 5, mainly in
Southwestern France.

The blade production system, relatively circumscribed in space and time, is
limited to more or less 10 sites (and only five, if we consider only the sites where this
production is abundantly represented). Most Mousterian sites with blade technol-
ogy are located in the western part of the North-European plain (Northern France,



96 DELAGNES AND MEIGNEN

Figure 2. Geographical distribution of the 4 production systems (the sample of sites
corresponds to the list detailed in tables 1 and 2).

Southern Belgium and Western Germany; see Figure 2), and span a relatively short
chronological period (see Figure 3). Blade production systems appeared first in
early Middle Paleolithic industries during the penultimate glaciation (Oxygen Iso-
tope Stage 6), and are particularly well represented at the very beginning of the
last Glacial (Oxygen Isotope Stage 5).

In the context of the Middle Paleolithic in Northern France, blade production
should be considered as a technical phenomenon with a very restricted distribution
in time, and unrelated, on the basis of the available data, with Early Upper Pale-
olithic blade production (Delagnes 2000). However, this situation may be entirely
different in Southwestern France. In a few assemblages attributed to the Mouste-
rian of Acheulean Tradition (for instance, Pech de l’Aze I, level 4), dated to the end
of the Late Middle Paleolithic (Isotope Stage 3), elongated flakes were struck from
semi-rotating cores following a reduction strategy close to the laminar concept
(Soressi 2002). The hypothesis of a technological link with the Châtelperronian
had been suggested by several authors (Pelegrin 1995; Soressi 2002).
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The discoidal method, less widely spread than Levallois, is common in regions
where flint is scarce, such as the Pyrenees area and Catalonia in Spain ( Jaubert and
Farizy 1995) but also in Charente and Perigord where flint resources are abun-
dantly available (see Figure 2). This system is frequently associated with raw ma-
terials of poor quality such as quartz or quartzite. However, this correlation is only
partial, and discoidal assemblages made on flint are also documented in regions
with high-quality raw materials, as seen in Northern (e.g ., Beauvais [Locht and
Swinnen 1994]) and Southwestern France (e.g ., Saint Césaire [Guilbaud 1993];
Champs de Bossuet [Bourguignon 2000; Bourguignon and Turq 2003]). The dis-
coidal production system spans a large block of time (see Figure 3), from at least
Oxygen Isotope Stage 6 through Isotope Stage 3: it is particularly common at the
very end of the Middle Paleolithic (Stage 3).

Geographic and chronological distributions for the Quina system are probably
underestimated in our study due to the limited number of technological studies of
these assemblages. The Quina system has been recorded in many areas of Southern
and Central France (see Figure 2), as well as in Belgium, but only sporadically in
Spain. This method is totally absent in Northern France. This production system
seems to appear at the end of Oxygen Isotope Stage 5 (e.g ., Artenac level 7), but
without the characteristic Quina retouch, and becomes more common during the
Later Middle Paleolithic (mostly in Isotope Stage 3, see Figure 3).

DISCUSSION

The analysis presented here highlights the diversity of technical behaviors in
tool manufacture and management during the Middle Paleolithic. This diversity is
first seen in the development of very different types of lithic production systems,
with their own respective goals and constraints. The morphological, functional
characteristics of the tools—mainly the forms and angles of working edges and
the morphology of zones suitable for prehension—were controlled by Middle
Paleolithic tool makers, sometimes from the beginning of the reduction sequence.
This diversity is also reflected by the combination of different types of reduction
sequence (as well as bifacial shaping), with their own respective goals, within a
single assemblage.

Due to space constraints, we will not attempt to review all the factors lying
behind this intra- and inter-site variability. However, it is important to note that
the observed diversity is probably the result of the interaction of several factors:
raw material availability, the intended function of the tool (in relation with the site
function within a territory), and the range of technical knowledge available to be
used by Middle Paleolithic groups in response to the previous two factors. The
role played by each of these factors has generated several debates, summarized by
Mellars (1996). In this regard, the variability observed cannot be simply reduced to
environmental or functional factors. The tool morphology—seen not from a typo-
logical standpoint, but rather from a technological perspective, that is, taking into
account the entire shape of the tool—certainly fits the intended function, but the
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particular way artifacts were made (i.e., the production methods) stemmed from a
socially meaningful body of knowledge transmitted from generation to generation
(Mauss 1936; Levi-Strauss 1976; Rogers 1988; Pelegrin 1990; Lemonnier 1992;
Dobres and Hoffman 1994). Methods of blank production and transformation fol-
lowing specific processes represent in our opinion the best markers for identifying
groups who shared a set of technical traditions.

At a broad regional scale, the results discussed here also show the coexistence
sensu lato (taking into account the low degree of chronological resolution) of several
lithic production systems. Southwestern France, and more specifically Perigord,
is a good example: very different production systems, such as the Levallois, the
discoidal, the Quina, and the bifacial shaping methods, were present at the same
time, especially during Isotope Stage 3. If it is true that common production
systems resulted from technical knowledge socially transmitted by groups that
shared comparable technical behaviors, the previous propositions indicate that
human groups with different technical traditions coexisted, at least in certain
areas. During the Middle Paleolithic, population density was probably generally
low, which would explain the existence of “separate patterns of technological
development fostered by the variable degrees of social distance maintained between
the human populations involved” (Mellars 1996).

It also seems that in Southwestern France, groups with different technical tra-
ditions occupied the same rockshelters or caves, replacing each other over time, a
pattern that was recognized previously based on the identification of typological
facies in sites like Combe Grenal and Pech de l’Aze. These results suggest frequent
large-scale population moves within this region. Such moves appear to have been
less numerous in Southeastern France where the stratigraphic sequences are tech-
nologically more homogeneous. This pattern, especially obvious in Perigord, is
probably related to the specific local climatic and ecological conditions of South-
western France (Mellars 1996; Turq 1999). The influence of the oceanic system
on the climate, resulting in comparatively mild winters, would have increased the
development of plant resources during the year, which in turn would have had
a major impact on the overall regional carrying capacity in animal herds (Mellars
1996). Moreover, the contrasting topographic zones, the abundance of river valleys
functioning as migration trails, as well as the availability of rockshelters/caves and
good quality raw materials would have represented attractive factors for hunter-
gatherer groups throughout the Middle Paleolithic period (Mellars 1996; Turq
1999 and references therein).

Are there chronological trends within the Middle Paleolithic? We can un-
equivocally answer “yes”: we do observe chronological trends in lithic production
systems during the Middle Paleolithic. However, given the lack of precision of ra-
diometric dating for this period, only rough chronological trends can be proposed.

The most significant chronological pattern is found at the end of the Middle
Paleolithic, during Oxygen Isotope Stage 3 and possibly in late Stage 4. These
changes consist of a diversification of the production systems (see Tables 1 and 2;
Figure 3), and an increased use of these systems characterized by a low degree
of blank predetermination, especially the Quina and discoidal systems and the
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Levallois recurrent centripetal method. This diversity in production methods is
especially clear in Southwestern France, where it is associated with an increased
number of occupied sites. During the same period, the great plains of Northern
France were depopulated (Tuffreau 1992; Roebroeks and Tuffreau 1999; Antoine
et al. 2003). Indeed, human occupation in these northern regions is mostly limited
to the temperate climatic phases and the beginning of the glacial episodes. The
area was abandoned when the climate got more rigorous.

The territory of France, located at the extremity of the European continent,
was characterized by topographic and ecological diversity. This region may have
been the source of several population shifts as human groups moved from unfavor-
able areas to more bountiful ones during the most rigorous climatic oscillations.
The overall severe conditions of Isotope Stage 4 and the short and dramatic fluctu-
ations during Stage 3, as suggested by ice-core data (Dansgaard et al. 1993), may
have triggered these displacements and/or replacements of populations. Instability
in the availability of plant and animal resources may have been associated with a
higher level of mobility.

This last point is confirmed by studies of lithic raw material transport used
in toolkit manufacture. According to Féblot-Augustins (1993, 1999), raw mate-
rial transfers over medium to long distances were more frequent during the Late
Middle Paleolithic in Europe. The chronological trends we observed towards the
use of lithic production systems characterized by a low degree of end-product
predetermination during the late Middle Paleolithic could have been related to
the mobility patterns of the Neandertal groups, following the model proposed by
Binford (1980). According to this model, high residential mobility would have led
to the production of a portable, multifunctional toolkit, intended for general use
and requiring a low degree of predetermination but likely subject to much retouch
and re-sharpening (Hovers 1997 and references therein).

Indeed, in some industries, blanks showing a lower level of investment in
predetermination during core reduction are associated with tools with high use,
recycling and/or curation potential. Tools of the Quina type, their large blanks al-
lowing the successive transformation of the working edges, are excellent examples
of this principle. In other industries, blanks were transformed into tools with little
additional modification. These tools are common, for example, in assemblages
including a discoid reduction sequence, like the Denticulate Mousterian, and in
some assemblages with a recurrent Levallois reduction sequence. These charac-
teristics fit with “the lithic technologies of residentially mobile groups which are
geared toward the production of highly portable assemblages dominated by blanks
meant to be used for immediate purposes and then re-sharpened as needs arise”
(Adler 2002).

Thus, at the end of the Middle Paleolithic, the Western part of Europe may
have been frequented by prehistoric groups carrying different technical traditions
but who nonetheless adopted the same kind of mobility pattern in response to
environmental factors. The observed diversity in lithic production systems as well
as an increased residential mobility at the end of the Middle Paleolithic have no
counterparts in areas with less strongly fluctuating climatic conditions and more
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stable animal resources, such as the Central Levant. The available data for the latter
area show a greater homogeneity in lithic production systems, in that assemblages
with Levallois reduction sequences dominate the picture from Stage 5 on, albeit
exhibiting the full variability of this particular lithic production system. Moreover,
evidence points to a relatively low level of residential mobility during the Late
Middle Paleolithic (based on radiating system) (Meignen et al. this volume). These
results underline the adaptive capacities of Neandertal hunter-gatherer groups.
Confronted with an unstable climate they nevertheless kept the same fundamental
technical identity (as seen in their lithic production systems), but modified their
raw material economies, and the composition and management of their toolkits
as a function of the local economic conditions.
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pp. 149–155. Amiens,.

Gouédo J.M., P. Alix, S. de Beaune, V. Krier and J.L. Locht 1994a. Etudes archéologiques: Vinneuf/
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A.M. Baker and M. Guilbaud (Eds.), Context of a Late Neandertal, (Monographs in World Archae-
ology16), pp. 39–58. Madison: Prehistory Press.

Hovers E. 1997. Variability of Levantine Mousterian Assemblages and Settlement Patterns: Implications for
Understanding the Development of Human Behavior. Ph.D. Dissertation, The Hebrew University of
Jerusalem.
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débitage Discoı̈de. Bulletin de la Société Préhistorique Française 97(2): 165–190.
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de la Société préhistotirque Française, XXIX). Paris: Société Préhistorique Française.
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ABSTRACT

This paper examines the idea that there are few if any long-term cultural evolution-
ary trends in the Middle Paleolithic. First, the general notion of Mousterian stasis is
examined. Second, patterns of directional change in lithic technology (laminarity)
in two Italian Middle Paleolithic sequences are discussed. Trajectories of change
over time trend in opposite directions in the two cases and show very different
relationships with the succeeding Upper Paleolithic. Results from this and other
papers suggest that Middle Paleolithic hominids were more than capable of altering
their behavior, but that there is no generalized tendency for Mousterian industries
to develop in the direction of the Upper Paleolithic. This conclusion is difficult
to reconcile with progressive views of human cultural evolution. The concept of
rugged fitness landscapes may provide a more satisfactory explanatory framework.

INTRODUCTION

Conventional wisdom among many scholars has been that the Middle
Paleolithic was an interval of remarkable stasis, a period during which there were
few if any significant evolutionary developments in hominid behavioral tendencies
or capacities (Mithen 1996: 123; Kuhn and Stiner 1998a; Gamble 1999:422–423;
Klein 1999:442). But what is really meant by this? The Middle Paleolithic in
its broadest sense encompasses a set of behavioral adaptations and technological
strategies that persisted for more than 150,000 years in the face of a wide range of
environmental conditions and profound shifts in climate. It is simply inconceiv-
able that Mousterian hominids could have been successful in occupying territory
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from the Persian Gulf to the Russian Plain without being able to alter their ways
of doing things. Moreover, there is quite a bit of temporal and spatial variation
in the archaeology of the Middle Paleolithic and in Mousterian technology: the
explanation of “Mousterian assemblage variability” has been a major point of con-
tention for Paleolithic archaeologists over the past 50 years (e.g., Bordes 1961;
Binford and Binford 1969; Rolland and Dibble 1990). The mere existence of such
variation implies differentiation, which means that some kind of change had to
have occurred.

In emphasizing the static nature of the Middle Paleolithic, I believe that
scholars actually make two separate, and unequally defensible, assertions. One is
that no major technological innovations occurred during the Middle Paleolithic,
that nothing significant was added to the human technological repertoire (Kuhn
and Stiner 1998a). This would seem to be a fairly safe claim within the limits
of current knowledge. Virtually the entire technological and behavioral repertoire
documented at the end of the Middle Paleolithic around 35,000 years ago was
already in place 200,000 years earlier at the end of the Lower Paleolithic. For
the most part, Mousterian variability represents the recombination of a variety of
behaviors with great time depth. Arguably the only real technological novelties
associated with the Middle Paleolithic are the use of ochre and the hafting of
projectile points and other stone elements (Callow and Cornford 1986; Shea 1988),
though some researchers assert that these practices can also be found in the late
Lower Paleolithic (e.g., Barham 2002). So, from this perspective, the stasis of the
Mousterian relates mainly to the lack of novelty.

A second aspect to claims about stasis during the Middle Paleolithic is that
there are few if any sustained directional trends in technological evolution. As a
result of the fundamental work of F. Bordes on the Mousterian in Western Europe,
it is commonly believed that though Mousterian assemblages may vary through
time within any one stratified site, there is little or no consistent directionality
to these changes. In other words, while the Mousterian may have changed over
time it was not going anywhere in particular. This view is far from universal,
however. In the eastern Mediterranean Levant there is clearly a highly generalized
pattern of change over time in Levallois technology (Garrod and Bate 1937; Jelinek
1981; Bar-Yosef 1998), and some researchers have long argued that at least limited
temporal trends in technology and typology can be found in western Europe as
well (Mellars 1970, 1986). Perhaps more importantly though, even where trends
can be detected the question remains as to whether they anticipated the Upper
Paleolithic. For example, in the well-known sequence from Tabun Cave in Israel,
it is actually the earliest assemblages that seem most Upper Paleolithic in char-
acter, due largely to the presence of blades. Similarly, many of the more recent
Middle Paleolithic assemblages in southwest Europe are characterized as Quina or
Denticulate Mousterian (Mellars 1970, 1996), neither of which is known for high
frequencies of Upper Paleolithic elements.

This paper, like many others in this volume, is concerned mainly with the
second claim, relating to long-term, directional trends in Middle Paleolithic tech-
nology. In considering the problem it is important to separate the question of
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whether trends per se exist from the question of whether they anticipate the Upper
Paleolithic. Simply asking whether there is evidence for directional change within
Middle Paleolithic technologies mainly implicates the general adaptive and be-
havioral capacities of the hominids. It is an entirely different issue to ask whether
any changes observed anticipated the direction of specific Upper Paleolithic cul-
tural trends. In principle we should not be surprised to find that Mousterian
hominids (Neandertals and anatomically modern Homo sapiens) were fully capa-
ble of change and even some level of innovation but that they were following
evolutionary trajectories quite different from those documented for hominids in
Eurasia after 50,000 years ago. The distinction can be illustrated by looking at two
Middle Paleolithic sequences from Italy. Both show definite technological trends.
However, those trends are in rather different directions, and appear to have rather
different relationships to the Upper Paleolithic industries that followed.

STUDY SAMPLES

Two study samples are discussed below, one from a series of sites in coastal
Latium, in the west-central part of the Italian peninsula, and the other from a single
site on the northern Ligurian coast. I would not argue that the assemblages from
this small sample of caves are representative of the entire range of variation within
the Italian Middle Paleolithic. The samples are chosen to illustrate just a part of
the variability present in the Mousterian sequences of this area.

The sample from Latium includes a series of Mousterian assemblages from
several sites in the region southwest of Rome. They represent a time range between
Oxygen Isotope Stage 5a and roughly 36,000 years BP. The assemblages all belong
to the so-called “Pontinian,” a distinctive regional variant of the Mousterian manu-
factured using small flint pebbles from fossil marine beaches and characterized by
diminutive artifacts and an abundance of heavily reduced scrapers. Results from re-
search on the assemblages from Latium have been extensively published elsewhere
(Kuhn 1992, 1995a, 1995b; Kuhn and Stiner 1992). A limited amount of data is
also available for a single early Upper Paleolithic (Aurignacian) assemblage, from
layer 21 at the site of Grotta del’Fosselone (Blanc and Segre 1953). The Aurignacian
at Fossellone has yielded a single conventional 14C date of ca. 27,000 years BP, but
this determination is somewhat suspect.

The second sample discussed here comes from the site of Riparo Mochi.
Riparo Mochi is located in the Balzi Rossi near Ventemiglia, very close to the
French/Italian border, and is one of the complex of sites often referred to as the
“Grimaldi caves.” Riparo Mochi, which preserved a deep sequence of Middle and
Upper Paleolithic deposits, was excavated on and off between 1939 and 1959
by L. Cardini of the Istituto Italiano di Paleontologia Umana. The Mousterian
at Riparo Mochi has been exposed over a depth of more than 4 m. Although
strata drawings indicate that much finer sedimentary subdivisions could be made
(Kuhn and Stiner 1992), the entire Middle Paleolithic sequence was given a single
stratigraphic designation (layer I). Unlike the Upper Paleolithic deposits at the site,
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the Middle Paleolithic at Riparo Mochi was excavated in arbitrary 10 cm levels
instead of along natural stratigraphic divisions. No dates are currently available for
the Middle Paleolithic at Riparo Mochi. However, the overlying layer G, yielding
an early Upper Paleolithic (proto-Aurignacan) industry (Laplace 1977) is dated
to between 35,000 and 36,000 years BP, roughly the same age as the most recent
Mousterian layers in Latium (Kuhn and Stiner 1998b; Kuhn and Bietti 2000).
There may have been a brief hiatus in the occupation of Riparo Mochi, represented
by sparse, mixed remains in layer H, but there is no major disconformity in the
stratigraphic sequence. Based on geological criteria it has been argued that the
Mousterian sequence at Mochi fits into the later half of the Upper Pleistocene,
that is into Oxygen Isotope Stages 4 and 3 (de Lumley 1969). Chronologically it
probably corresponds roughly with the last half of the Latium sequence.

The technological trends discussed in this paper involve changes in blank
form and core reduction technology. Of particular interest for the present dis-
cussion are changes over time within each area in the degree of laminarity, the
numbers of blades and blade-like pieces, as well as associated technological strate-
gies. Blade blanks are not exclusive to the Upper Paleolithic, and their presence
in the Mousterian is itself no surprise (Bar-Yosef and Kuhn 1999). However, blade
technology of one form or another is a widely shared feature of the early Upper
Paleolithic in Eurasia. This paper examines blade production not because it is
somehow essentially modern, but because that is the direction lithic technologies
in western Eurasia eventually followed subsequent to the Mousterian. Typological
trends in the Italian Mousterian have been discussed by other researchers. Mussi
(1990) and others (e.g., Palma di Cesnola 1996) recognize an increase in the num-
bers of denticulate-dominated assemblages over time in the peninsula as a whole,
although the trend is not clearly expressed in the Latium area.

Two kinds of observations are summarized below. One concerns the fre-
quencies of different dorsal scar patterns. Parallel, longitudinal scar patterns with
previous removals originating from the proximal or distal parts of a blank are
hallmarks of blade technologies, whether prismatic or Levallois, whereas multidi-
rectional scar patterns are more typical of discoid and centripetal Levallois blank
production methods. The second set of observations concerns a simple index of
elongation of complete flakes and blanks, the length/width ratio. Obviously, one
can and should examine technological practices in much greater detail than this:
there is more to it than just the shape of the blanks and the orientation of dor-
sal scars (for more detailed analysis, see Bietti and Grimaldi 1995; Kuhn 1995a,
1995b). Nonetheless, these are commonly recorded variables with a fair degree of
technological significance.

In both Mochi and the Latium sites there are distinct trends in the relative
degree of elongation and frequencies of parallel dorsal scar patterns in the Mid-
dle Paleolithic assemblages (Figures 1 and 2). In neither sample are the trends
absolutely monotonic, nor should they be expected to be: nonetheless, they do
represent statistically significant trends. More interestingly, however, the trends ob-
served are in opposite directions. In Latium there is a distinct increase in laminarity
in the Middle Paleolithic assemblages over time (Figure 1a, 1b). This is a result of
heavier emphasis on unidirectional cores, both Levallois and non-Levallois, and
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Figure 1. Technological trends in Latium Middle Paleolithic. Bars indicate: a. average
length/width ratios of retouched pieces; b. percent blanks with parallel, longitudinal dorsal
scar patterns. Age decreases from left to right. Key to assemblage designations: M = Grotta
dei Moscerini; G = Grotta Guattari; S = Grotta di Sant’Agostino; B = Grotta Breuil.

a decreasing emphasis on centripetal Levallois and bipolar technology through
time (Kuhn 1995a). In contrast, at Riparo Mochi the highest levels of laminarity
occur in the lower part of the sequence: over time there is a shift away from heavy
reliance on unidirectional Levallois technology to almost exclusive use of discoid
technology at the top of the Mousterian sequence (Figure 2a, 2b). It is not clear
whether the comparatively low frequencies of blades and parallel scar patterns in
the earliest levels (cuts 72-68) are genuine or an artifact of very small sample sizes.

Interestingly, parallels can be found for both of these trends in other Italian
sites. There is a general (though not universal) tendency for discoid core technology
to dominate late Mousterian assemblages, particularly in northern Italy (Kuhn



114 KUHN

a.

b.

Figure 2. Technological trends in Middle Paleolithic of Riparo Mochi. Bars indicate
running averages over ranges of five arbitrary 10 cm levels for : a. proportion technical
blades (length > 2∗width); and, b. proportion blanks with parallel longitudinal dorsal scar
patterns. Depth increases from right to left.

and Bietti 2000; Peresani 1995–96). On the other hand, a few so-called “terminal
Mousterian” assemblages from outside the Pontinian area, such as the one from the
open-air site of San Francesco in Liguria (Tavoso 1988) are distinctively laminar
in their blank production.

It is also important to point out that the trends in laminarity in both study
areas seem to represent shifts in the frequency of different technological elements,
not the appearance of entirely new forms of technology. There is evidence that
many if not all of the basic manufacture strategies were present throughout both
Middle Paleolithic sequences. Discoid reduction is strongly represented through-
out the Mochi sequence, even in the earliest layers with the highest incidence of
blades and parallel dorsal scar patterns. Likewise, something akin to centripetal
recurrent Levallois method is found in all of the assemblages from Latium, even the
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most recent. In other words, the observed trajectories of change represent shifting
emphases within a set of alternatives rather than the introduction of entirely new
sets of technological procedures.

It is clear that trends in laminarity in Latium and Liguria differ in direction.
They also differ in their relationship with the succeeding Upper Paleolithic. In-
terestingly, however, in neither region does the early Upper Paleolithic seem to
represent a further extension of trends that began in the Middle Paleolithic, at
least in this feature of lithic technology. In Latium, the earliest Upper Paleolithic
(from Fossellone and Grotta Barbara), which is not in fact very early, has a relatively
low frequency of blades, especially in that portion of the assemblages manufac-
tured using the local pebble raw materials. In fact, blanks from Fossellone are
somewhat less elongate on average than the more recent Mousterian assemblages
(Figure 3a). So although the frequency of blades increases over time in the Mouste-
rian of Latium, it does not continue to do so in the Aurignacian. At Riparo Mochi,

a.

b.

Figure 3. Middle Paleolithic technological trends compared with early Upper Paleolithic:
a. average length/width ratios of retouched pieces from Latium Mousterian sites and
Aurignacian of Riparo Salvini; b. a. proportion technical blades (length > 2∗width) in
Mousterian and “proto-Aurignacian” of Riparo Mochi.
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there is an abrupt and pronounced reversal of the Mousterian trend away from
laminarity with the earliest Upper Paleolithic. The industry of layer G, classified
as “proto-Aurignacian”, is typified by high frequencies of retouched bladelets and
blade blanks (Figure 3b).

DISCUSSION AND CONCLUSION

Compared to later time periods, the Middle Paleolithic does appear to be an
interval of relative stasis, at least with respect to the generation of novel forms of
technological behavior. However, the Neandertals and their contemporaries were
not locked into a single way of doing things. Given the range of habitats and cli-
mates they inhabited, Middle Paleolithic hominids must have been highly flexible.
That flexibility seems to have been manifest mainly though redeploying and re-
combining a limited range of technological options, and not as the development
of entirely new technological solutions. Moreover, as this paper and many oth-
ers in the current volume demonstrate, many sites and regional sequences do in
fact show evidence for sustained, directional trends in technology and perhaps in
foraging as well. However, as is the case in Italy, the trajectories of technological
change seem to vary from region to region, and even from site to site. Moreover
they do not necessarily lead towards classical Upper Paleolithic patterns. The gen-
eral trend in Latium is towards a pattern of blank production that is similar to
Upper Paleolithic prismatic blade technology in its general features, though quite
different in its specifics. At Riparo Mochi, the trend is for a greater emphasis over
time on typically Middle Paleolithic technological options. Yet no one would sug-
gest that Neandertals in Latium were on the road toward the Upper Paleolithic
whereas the occupants of Riparo Mochi were only becoming more “Mousterian”
over time.

The inconsistent directions of local trajectories of change do not necessarily
mean that Neandertals and their contemporaries were simply taking a random
walk through the Upper Pleistocene. Instead we are probably seeing a trend to-
wards increasing regional diversity in the Middle Paleolithic over the course of the
Upper Pleistocene, behavioral differentiation in response to specific ecological,
demographic and social conditions. The trends documented here and elsewhere
probably represent responses to localized environmental and demographic con-
ditions, within constraints imposed by raw materials as well as the technological
knowledge base of local populations. In Latium, the changes in technology seem
to be linked to shifts in land-use at a regional scale. The increasing emphasis over
time on relatively efficient methods for producing laminar blanks is accompanied
by declining levels of scraper reduction and lower retouch frequencies, as well as
by evidence for increasing provisioning of sites with hunted game. These results
are interpreted as reflecting an overall increase in the duration of individual site oc-
cupation events and concomitantly lower levels of residential mobility, responses
to changes in the terrestrial habitat brought on by declining sea levels (see Stiner
and Kuhn 1992; Stiner 1994; Kuhn 1995a). At Riparo Mochi we currently lack
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independent evidence from faunal remains or other sources in the Middle
Paleolithic layers that might help to reconstruct activities. I suspect the patterns
observed in the Mochi sequence reflect very local changes in how Mousterian ho-
minids used this particular shelter, which is part of an extensive complex of caves
and shelters in the surrounding Balzi Rossi. However, the fact that late Mouste-
rian assemblages in the northern Mediterranean are often dominated by discoid
reduction suggests that there may be a larger, regional trend as well.

Of course, there are many other elements of behavior that we could measure
and compare across regions over the course of the Upper Pleistocene, and we
should also expect to see different kinds of trends, played out at different spatial
scales, when looking at different variables. For example, frequencies of retouched
pieces and the intensity of retouch/reduction both decline over time in both Riparo
Mochi and the Latium caves. This could indicate broadly similar trends in patterns
of site use, though much more research would be needed to test such an hypothesis.
Long-term tendencies in large game acquisition may show greater local and regional
diversity over this same interval simply because these are so closely conditioned
by the abundance of game animals (Grayson and Delpech 1998; Grayson et al.
2001; Stiner 2002). Even so, some very broadly expressed trends in things such
as patterns of small game exploitation (e.g., Stiner et al. 2000; Stiner 2002) may
express the influence of more global ecological and demographic factors.

If this and the other contributions to the present volume share a single general
theme, it is that the changes associated with the transition from Middle to Upper
Paleolithic in Eurasia do not necessarily represent a shift from one stable state
to another. Both the Middle and the Upper Paleolithic are dynamic and variable,
although the dynamism may be expressed at different temporal and spatial scales
and in different domains of behavior. Another theme that develops out of the
results presented here, as well as of those discussed in other papers, is that the
Mousterian could change without necessarily becoming the Upper Paleolithic.

This second notion is rather more difficult to reconcile with common percep-
tions of the long-term evolution of Paleolithic cultures. Prevailing views of cultural
evolution tend to be “accretive” and progressive. Earlier culture complexes are
treated as incomplete or impoverished versions of later ones, lacking certain key
characteristics, the addition of which mark major transitions in cultural evolution.
The history of human cultural achievement can be represented as a single time
line, punctuated by major innovations or thresholds in human culture. Change
(“progress”) in the Middle Paleolithic is thus measured in terms of its distance
from the Upper Paleolithic and “modern human behavior”. Such a view is almost
certainly a legacy of early culture evolutionist thinking, and it diverges radically
from modern notions of evolution as a historically contingent process based on
random production and subsequent reduction of novelty. Moreover, it does little to
help us understand such variation and change as existed within the earlier phases
of human cultural evolution.

The concept of fitness landscapes may be more useful in understanding the
dynamism of the Middle Paleolithic. The term was originally coined by Wright
(1932) and has been much elaborated over the intervening 70 years (e.g., Perelson
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and Kaufman 1991). A fitness landscape is a theoretical topographic construct de-
scribing the influence of a range of different factors on the fitness of a population
of organisms. High points on the landscape represent adaptive configurations of
relatively greater fitness, whereas topographic low points represent areas of re-
duced fitness. In a simple fitness landscape, all factors converge to create a single
Mt. Fuji-like peak, a single behavioral and/or physical phenotype that provides a
near-optimal adaptive solution to a wide range of environmental problems. Or-
ganisms that can maintain higher levels of fitness will be evolutionarily successful,
so selection will tend to drive populations toward the single peak from anywhere
in the simple fitness landscape.

A more interesting, and probably more widely applicable construct is the
rugged fitness landscape (e.g., Palmer 1991). Rugged fitness landscapes are char-
acterized by many fitness peaks of varying heights (local sub-optima) separated
by “valleys” representing adaptive states of lower fitness. Selection will still drive
populations towards adaptive configurations that result in higher levels of fitness,
but on a rugged landscape the populations will tend to climb the peak closest to
their starting position. This may or may not be the highest peak on the landscape.
However, once a population has begun to ascend a particular fitness peak it is
very difficult for it to shift to another, even one that provides greater maximum
fitness, because shifting between peaks necessarily involves a reduction in fitness,
something that evolutionary processes do not generally promote. Fortunately for
the denizens of rugged fitness landscapes, severe environmental or demographic
perturbations may serve to dislodge a population from its current sub-optimal
fitness peak, providing at least the opportunity for it to begin climbing an even
higher one that happens to be accessible.

The notion of rugged fitness landscapes may help us understand how on one
hand the Mousterian could have been changeable and dynamic, yet on the other
how it seems to show so few consistent trends in the direction of the subsequent
Upper Paleolithic. If we conceive of the fitness landscape inhabited by Upper
Pleistocene hominids as consisting of a single, Fuji-like peak, then the fact that
few if any Middle Paleolithic populations successfully climbed to the level of
the Upper Paleolithic would have to mean that they were simply incapable of
changing, and that nothing much really happened in Eurasia between 250,000
and 40,000 years ago. If, on the other hand, we imagine a very rugged fitness
landscape, with many peaks and troughs, then the evidence makes more sense.
Middle Paleolithic populations were in fact evolving behaviorally, their fitness
was increasing locally, but as it happens they happened to be ascending a peak
(or more likely several peaks) different from the one that anatomically modern
Upper Paleolithic populations eventually climbed. In other words, the Middle
Paleolithic was not just an unfinished version of the Upper: despite the historical
course of the Middle-to-Upper Paleolithic transition, there were many different
evolutionary trajectories that Mousterian populations could have followed, and in
fact did follow. Ultimately, learning what happened to the hominids responsible for
the Middle Paleolithic is much more than a matter of deciding whether they could
or could not change, or where it was situated on the slopes of “Mt. Modernity”.
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It requires that we understand the particular local fitness peaks that particular
Middle Paleolithic populations occupied, the evolutionary trajectories they might
have been following, and the difficulty of making the transition from one peak or
trajectory to another. This seems a daunting task, but as many of the contributions
to this volume attest, we may already have a great deal more basic evidence than
seems at first.
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In J.K. Kozlowski (Ed.), L’Homme de Neanderthal: La Mutation (ERAUL 35), pp. 193–210. Liège:
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ABSTRACT

During the late Middle Paleolithic (ca.50,000 BP to ca.28,000 BP), the Crimea was
occupied by two groups with distinctly different material cultures: the Crimean
Micoquian and the Western Crimean Mousterian. The Crimean Micoquian, firmly
associated with Neandertals, used an unchanging bifacial and a unifacial discoidal
lithic technology to produce heavily retouched bifacial and unifacial points and
scrapers. The Western Crimean Mousterian, on the other hand, utilized a tech-
nology initially based on both unifacial Levallois and volumetric core reductions
that, through time, evolved into an almost wholly volumetric, blade producing
reduction strategy. Tools, however, remained constant, with elongated points and
scrapers most common and with Upper Paleolithic types very rare. The Crimean
Micoquian exhibited only limited mobility, while the Western Crimean Mousterian
appears to have had a highly mobile settlement system, extending over a very large
area. Both exploited the same range of large steppe animals, but Western Crimean
Mousterian sites are all highly ephemeral, while those of the Crimean Micoquian
range from highly ephemeral to longer occupied sites with a range of structures,
such as fireplaces, storage pits, burials, etc. The reasons for these differences are
considered, if not fully elucidated.
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INTRODUCTION

In Crimea, the Middle Paleolithic is both as old and as young as anywhere
in Eastern Europe. Appearing first during the Last Interglacial, at its end it coex-
isted with the Upper Paleolithic, as recently as 28,000 BP. One Middle Paleolithic
group, the Crimean Micoquian, appears to have been present, often if not continu-
ally, during this almost 100,000 years, while another group, the Western Crimean
Mousterian, seems to have first appeared in Crimea no earlier than 50,000 years
ago but lasted till the same time as the Crimean Micoquian. Unlike in Western
Europe, where different Mousterian industries are recognized by different pro-
portional occurrences of commonly shared technological and typological traits
(Bordes 1961b; Rolland 1981; Dibble 1987) and, perhaps, by temporal sequenc-
ing (Mellars 1969), in Crimea these two Middle Paleolithic groups clearly were
co-existent for about 20,000 years, while sharing virtually no technological or ty-
pological characteristics. On the other hand, from 50,000 to 30,000 BP, they did
have similar adaptive patterns, if not similar settlement systems (Marks and Chabai
2001). In spite of this, one group, the Crimean Micoquian, while exhibiting some
proportional variability typologically (Kolosov et al. 1993), underwent virtually no
significant, patterned diachronic change during its long presence in Crimea. The
Western Crimean Mousterian, on the other hand, exhibited marked technological
change over its mere 20,000 year duration.

This paper will examine these two Middle Paleolithic groups, their adaptive
patterns, and environmental contexts within Crimea to see whether stasis or change
may be linked to one or more factors and if there were any adaptive or other
patterns, of either group, which suggest developmental movement toward any
“Upper Paleolithic” status.

CRIMEA IN SPACE AND TIME

The Crimean peninsula (ca.27,500 sq. km) is situated in southern Eastern
Europe and is surrounded by the Black Sea on the west and south and by the
Azov Sea on the east. Crimea consists of two major parts: a steppe zone and a
mountainous region, with the latter representing less than 30% of the peninsula
(Figure 1). The Crimean Mountains are subdivided into three ranges. The Main
(First) Range occupies the southern bank of the peninsula and consists of relatively
high (ca.1000 m) plateaus with steep slopes, some caves, and rare flint outcrops.
The Internal Range (ca.600-300 m) is situated to the north of the Main Range,
and has cuesta landscapes, numerous rockshelters, and outcrops of flint located
mostly along the north edge of this range. All known outcrops of high quality flint
are situated on the slopes of the Internal Range. The External Range is a chain of
low hills (ca.300 m) on the border with the steppe zone, with some rockshelters
and flint outcrops.

Two main geographical changes took place in the course of the Crimean
Upper Pleistocene. During the Last Interglacial, due to global climatic warming



STASIS AND CHANGE DURING THE CRIMEAN MIDDLE PALEOLITHIC 123

F
ig

u
re

1.
M

ap
of

th
e

di
st

ri
bu

ti
on

of
C

ri
m

ea
n

M
id

dl
e

Pa
le

ol
it

hi
c

si
te

s
by

in
du

st
ry

.



124 MARKS AND CHABAI

and rising sea levels, Crimea was an island. The climatic fluctuation of the following
glacial period made Crimea a part of the Northern Black Sea Plain that stretched
from southern Romania to the Northern Caucasus. The beginning of this process
corresponds with the Moershoofd Interstadial, during which major river valley
down-cutting began. On the other hand, no marine deposits dated from the Last
Interglacial to the glacial maximum have been found in the Azov Sea (Alekseev
et al. 1986). That is, the Azov Sea did not exist and Crimea was connected to the
Northern Caucasus during most of the Upper Pleistocene.

The first 100,000 years of Upper Pleistocene climatic fluctuations did not
have much effect in Crimea, for there was neither arcto-boreal flora nor fauna
(Gerasimenko 1999). Although remains of reindeer and polar fox appear inci-
dentally, they do not dramatically change the composition of the known faunal
complexes, which mainly were based on such steppe and forest-steppe species as
Equus hydruntinus and Saiga tatarica. Finds of red deer, mammoth, wooly rhino,
Bovidae, and giant deer are rare and do not negate the dominance of steppe and/or
forest-steppe environments. The available microfauna and malacofauna data also
support the inference of steppe and forest-steppe landscapes during the Middle
Paleolithic stage of the Upper Pleistocene (Markova 1999; Mikhailesku 1999).
The climatic conditions varied then from continental during the stadials to mod-
erate continental during interstadials. The former corresponded to steppe and/or
semi-desert environments, while the latter corresponded mainly to forest-steppe
environments. Thus, while the Crimean climate during the Middle Paleolithic was
continental, at the same time it was relatively milder than conditions in neighbor-
ing northern territories, such as the middle Dniester and mid-Don Valleys, where
arcto-boreal forms of both flora and fauna were abundant under both stadial and
interstadial conditions (Bolikhovskaya and Pashkevich 1982; Ivanova 1982, 1987;
Maliasova and Spiridonova 1982).

The majority of some 30 stratified Crimean Middle Paleolithic sites are situ-
ated in rockshelters or open-air locations within the Internal Range of the Crimean
Mountains (Figure 1). There are just four Middle Paleolithic-age rockshelters
known in the Main Range (Kiik-Koba, Karabi Tamchin, Kosh-Koba and Adji-
Koba), the last two exhibiting only very vague traces of human occupation. The
Crimean Micoquian and Western Crimean Mousterian are found in the same ge-
ographical and topographical situations. There are three sites where both occur
together: the open-air site of Kabazi II and the rockshelters of Shaitan-Koba in the
Internal Range, and Karabi Tamchin in the Main Range of the Crimean Mountains.
In all cases, the Western Crimean Mousterian occupations stratigraphically overlay
the Crimean Micoquian. In short, while there are more Crimean Micoquian sites
than Western Crimean Mousterian sites known at present, they appear to have
had essentially the same geographic distributions.

CHRONOLOGY

The chronological positions of the Crimean Micoquian and Western
Crimean Mousterian were ascertained from biostratigraphic information as well as
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radiometric methods of dating (Table 1) (Hedges et al. 1996; McKinney and Rink
1996; Gerasimenko 1999; Markova 1999; McKinney 1998; Pettitt 1998; Rink et al.
1998, in press; Mikhailesku 1999). Three relatively well-studied and stratigraphi-
cally long sequences at the sites of Kabazi II (13 m), Starosele (4 m), and Zaskalnaya
V (4.5 m) serve as the basis for the chronological framework of the Crimean Middle
Paleolithic (Chabai et al. 1998, 1999). Moreover, the stratigraphical succession seen
at Kabazi II includes the whole known Western Crimean Mousterian sequence and
the early period of Crimean Micoquian evolution. At the same time, late Crimean
Micoquian assemblages are known from Starosele, Zaskalnaya V and VI, Prolom I,

Table 1. The chronology of the Crimean Middle Paleolithic (thousand years BP)

Western Crimean MOUSTERIAN Crimean MICOQUIAN

Arcy (Denekamp) Siuren I, H: 28.2±.43

Kabazi II, A3A-A4 Buran-Kaya III, B1: 28.52±.463

28.84±.463

STADIAL Kabazi II, II/1A: 32.1±6.51 Prolom I, upper: 30.51+.58/−.533

30±202 31.3+.63/−.583

Kabazi II, II/1: 31.55±0.63

40.1±51 Zaskalnaya VI, II: 30.11±.633

Kabazi II, II/2: 35.1±0.853 Zaskalnaya VI, III: 35.25±.94

Kabazi II, II/4: 32.2±0.93 Zaskalnaya VI, IIIa: 39.1±1.54

Kabazi II, II/5: 33.4±13 Zaskalnaya VI, IIIa: 30.76±.693

Les Cottes Kabazi II, II/7: 46.5±81

Kabazi II, II/7AB: 36±32 Zaskalnaya V, II: 41.8±3.12

38±42

Hengelo Kabazi II, II/8: 44±52 Starosele, level 1: 41.2±1.83

Kabazi II, II/8C 42.5±3.63

Kabazi II, IIA/1 41.2±3.62

STADIAL Kabazi II, IIA/2 Zaskalnaya V, III
Kabazi II, IIA/2-3

Moershoofd Starosele, level 2: 47.5+13/−111

63+5/−41

Kabazi II, IIA/3-IIA4B
Kabazi V, II/3-II/4A
Kabazi V, II/7 (?)

STADIAL Kabazi II, III/1A-III/1
Starosele, level 3: av. of 3:67.51

Kabazi V, III/1: 73.3±61

Odderade Starosele, level 4: av. of 4:801

Brorup Kabazi II, III2: av. of 3:74−852

Amersfoort Zaskalnaya V, V

STADIAL Kabazi II, III/2A-III/3

Last lnterglacial Kabazi II, VI/1-VI/17

1U-series; 2ESR; 3AMS; 4AMS tripetide.
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Buran-Kaya III, and Siuren I. On the basis of biostratigraphic evidence and nu-
merous radiometric dates, the time range for the Crimean Micoquian appears to
extend from the Last Interglacial to the Arcy (Denekamp) Interstadial inclusively.
The time range for the Western Crimean Mousterian appears to extend from the
stadial preceding Hengelo to Arcy inclusively (see Table 1). That is, the Western
Crimean Mousterian and the Crimean Micoquian chronologically coexisted on the
Crimean territory during at least 20,000 years (Chabai et al. 1998, 1999).

THE MIDDLE PALEOLITHIC GROUPS

The Western Crimean Mousterian and the Crimean Micoquian are mainly
and strikingly contrasted by their different approaches to raw material reduction,
knapping technology, and typology. In addition, they appear to have quite different
geographic connections and origins.

Crimean Micoquian

Raw material reduction in the Crimean Micoquian was largely bifacial,
whether utilizing plaquettes, nodules, or even flakes to produce blanks (Marks
et al. 1996; Chabai 1998b, 1999). True core reduction was rare and, in fact, absent
in most assemblages. When present, cores tend to be simple and highly variable
in form, from radial and discoidal to unidirectional and multidirectional. There
was no Levallois technology. Regardless of final form, cores lacked complex pre-
pared flaking and striking surfaces and blanks from these tend to be short flakes
and only an occasional, fortuitous blade. The blanks obtained from core reduction
and from bifacial tool production are very similar, although those from bifacial re-
duction tend to be thinner and have somewhat more complex striking platforms.
These patterns can be seen in the average of technological indices for the Crimean
Micoquian: Ilam = 12; IFs = 25; IF = 40.

The dominant bifacial reduction, whether in the preform or final stage, was
of plano-convex type (Figure 2, nos.1, 2, 9, 12, 13), with almost no presence of
bi-convex bifacial tools. A variety of instruments were employed to reduce raw
material, both from cores and as bifacial reduction: sandstone pebbles, tuffaceous
stones, as well as sandstone and bone retouchers of different shapes and sizes used
for retouching blanks.

In spite of the diachronically consistent reduction technology, not unexpect-
edly, there was some typological variability in tool assemblages and in tool size,
as well. Here, as in Western Europe, variability is mainly in the proportional oc-
currence of shared forms, both unifacial and bifacial, rather than the presence or
absence of specific forms through time and/or space. These differences were used
to divide the Crimean Micoquian assemblages into three facies: the Ak-Kaya, the
Staroselian, and the Kiik-Koba (Kolosov et al. 1993; Chabai 1999). It must be
noted, however, that the morphological range of both Crimean Micoquian bifacial
and unifacial tools, including numerous forms of bifacial knives, foliates, points
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and scrapers, as well as a whole range of quite complex unifacial scraper forms,
often with inverse thinning (see Figure 2), far exceeds that recognized for Western
Europe (cf. Bordes 1961a and Gladilin 1976; Chabai and Demidenko 1998).

On one end of the spectrum, the Ak-Kaya facies has the highest percentages of
bifacial tools, simple scrapers, and large tools (Figure 3), but the lowest percentage
of unifacial convergent tools, while the Kiik-Koba facies has the lowest percentage
of bifacial tools, simple scrapers, and the highest percentage of convergent tools
(Chabai 1999). In addition, the Kiik-Koba facies has the smallest tools (see Figure
2). The Staroselian falls intermediate between the other two for all of these attributes
(Marks and Monigal 1998). For the most part, the differences in proportional
occurrences are only moderate; for instance, while the Ak-Kaya may have simple
scrapers accounting for up to 60% of the unifacial tools, this falls to just 45% in
the Staroselian and to 30% in the Kiik-Koba. A somewhat greater spread exists for
bifacial tools, with the extremes going from Ak-Kaya with 50% to Kiik-Koba with
only 12%, but the averages are much less marked (Chabai 2000).

The presently available chronological controls indicate an absence of any
temporal patterning to these Crimean Micoquian typological facies, at least, for
the later part of the Middle Paleolithic where both sites and absolute dates are
abundant. From about 40,000 to 30,000 BP, all three facies were represented at a
number of occupations in the adjacent river valleys of the Internal Range of the
Crimean Mountains (Chabai et al. 1998).

This variability may be explained most parsimoniously as reflecting differ-
ences in duration and intensity of occupation, as well as distance from raw material
sources (Chabai 1999; Chabai et al. 1999; Marks and Chabai 2001). Specifically,
the differences between the Ak-Kaya and the Kiik-Koba facies may merely reflect
different site usages. On the one hand, the Ak-Kaya assemblage “type” seems to
represent ephemeral/short-term occupations with limited, mainly primary and/or
secondary butchering activities, the Staroselian representing short-term secondary
butchering camps, while the Kiik-Koba represents repeatedly occupied, short-term
secondary butchering camps in areas with little available raw material (Chabai
1999).

Together, these “facies” form a rather complex settlement system for the
Crimean Micoquian (Marks and Chabai 2001). The most peculiar settlement type
is the highly ephemeral, Equus hydruntinus primary butchering loci at Kabazi II
Unit III and, probably, at Sary-Kaya, as well. In spite of variable distances to raw
material sources (less than 100 m in the case of Sary-Kaya and more than 7 km in
the case of Kabazi II), those present at both loci brought only finished tools with
them, producing none on-site (Chabai 1999). Neither fireplaces, nor other kinds
of constructions were found in association with these loci. At the same tine, the
different types of short-term occupations demonstrate the wide range of economic
and social activities that are reflected in a number of on-site constructions, such as
pit caches of bifacial tools (Zaskalnaya VI, II), burials (Kiik-Koba, upper level and
Zaskalnaya VI, IIIa), numerous hearths, at times surrounded by limestone blocks
(Kabazi I, Kabazi V Unit III) (Bonch-Osmolowski 1940; Formozov 1959; Kolosov
1986). This settlement system, along with the lithic typology and technology,
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Figure 2. Crimean Micoquian: Kiik-Koba (1-9) and Ak-Kaya (10-14) facies. The artifacts
from Prolom I (1-9); Kabazi II, levels IIA/4 (10), III/2 (11), VI/3 (14); Chokurcha I,
levels IV/i (12) and IV/g (13). Bifacial points: leaf-shaped (1, 12); sub-trapezoidal (2,
9); sub-crescent (13). Points: leaf-shaped with thinned base (3); sub-trapezoidal (4, 7);
semi-trapezoidal (5, 6); sub-triangular with thinned base (8). Scrapers: transverse-convex
with thinned base (10); convex with thinned back (11); sub-trapezoidal with thinned
base (14).
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Figure 3. Crimean Micoquian: a correlation of tool size and morphology by industry facies.

remains remarkably stable through the shifting environmental conditions from
the Last Interglacial to the Arcy Interstadial (Chabai 2003).

Western Crimean Mousterian

The Western Crimean Mousterian is strikingly different from the Crimean
Mousterian in its technology and typology. Most importantly, it lacks even the
slightest traces of bifacial reduction. Instead, there was a developmental evolution
in core reduction strategies. During the early stage, a number of different core
reductions were utilized, including Levallois Tortoise (Figure 4:6), as well as uni-
and bidirectional volumetric and non-volumetric strategies. For the early stage of
Western Crimean Mousterian evolution, three main core reduction methods were
reconstructed: Levallois, Biache (following Boëda 1988), and volumetric (Chabai
1998a, 2000). By the late stage, the Levallois strategy had disappeared, leaving
mainly volumetric reduction (Figure 4:5). During both stages, all cores were flaked
by hard hammer percussion. The exploitation of volumetric cores included the use
of crested blades and core tablets, while at the same time complex platform faceting
was highly developed: IFs = 31 – 58; IF = 53 – 69. The increasing use of volumetric
reduction during this late stage led to almost a doubling of blade proportioned
blanks and is reflected in extremely high blade indices: Ilam = 38-40.

The late Western Crimean Mousterian core reduction strategies include tra-
ditional aspects of both Middle Paleolithic (hard hammer percussion and platform
faceting) and Upper Paleolithic (volumetric exploitation of core flaking surfaces,
crested blades, and core tablets) modes of knapping.

In spite of the significant shift in primary flaking technology, there was no
comparable change in tool typology. Both early and late stage assemblages have
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the same typological structure. The only difference might be seen in blank type
selected for tool production. The early Western Crimean Mousterian assemblages
have about equal numbers of blade and flake tool blanks, including Levallois
(Figure 4:2, 3), while the late Western Crimean Mousterian mostly has tools made
on blade blanks (Figure 4:1, 4). The most distinctive tool types are points, which
usually account for about a quarter of all tools. Among these are distal (Figure 4:1,
3), lateral, and obliquely retouched points, all made on blades. Simple scrapers
dominate the tool assemblages, while convergent scrapers are rare. Unlike in the
Crimean Micoquian, ventral thinning is virtually non-existent. Other tools include
small numbers of denticulates and notches. While the very extensive use of blade
blanks in tool production might suggest the presence of Upper Paleolithic tool
types, in fact they occur only sporadically (Chabai 1998a, 2000).

Two main site types are known (Chabai 2000). There are highly ephemeral
Equus hydruntinus primary butchering stations at Kabazi II Units II and IIA
(upper part) and two short-term camps with secondary butchering activity at

Figure 4. Western Crimean Mousterian: early (1, 4, 5) and late (2, 3, 6) stages. The
artifacts from Kabazi II, levels II/1 (4, 5), II/2 (1), II/7A (3), II/7C (2), II/8 (6). Points,
distal (1, 3). Scrapers: concave (2) on Levallois blank and convex (4) on blade. Cores:
bi-directional (5) and Levallois Tortoise (6).
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Shaitan-Koba and Karabi Tamchin (Patou-Mathis 1999; Marks and Chabai 2001;
Patou-Mathis and Chabai 2003). These latter two sites exhibit a wider range of
large game exploitation, including Saiga tatarica and Cervus elaphus. The two
short-term camps differ from one another in being in distinct environmental zones
(Shaitan-Koba in the second Mountain Range and Karabi Tamchin at the edge of
a high plateau in the highest mountain range) but, also, probably, by seasonality
(Yevtushenko et al. 2003). Neither constructions nor traces of fire were found in
association with the ephemeral loci, whereas in each of the two short-term camps
a number of burned bones were recovered. Yet, no clear fireplaces or other con-
structions were found. In addition, all of the assemblages, regardless of site type
or environmental zone, contain the same typological structure. Yet, the distance of
Karabi Tamchin from a raw material source (ca.30 km) resulted in the importation
of blanks and finished tools into the site, while Shaitan Koba, near to raw material
sources, exhibited the full range of lithic reduction and tool production.

Thus, the adaptation to different environmental zones was based on a rela-
tively simple but effective settlement system, which emphasized highly specialized
hunting of steppe/forest-steppe ungulates. In the framework of this unchanging
adaptation, however, the Western Crimean Mousterian exhibits a clear technolog-
ical shift toward abundant blade production.

DISCUSSION

Within Eastern and Central Europe, the Crimean Micoquian appears to have
the longest chronological sequence of about 100,000 years. The chronological se-
quence of the Western Crimean Mousterian is much shorter, only some 20,000
years. During this 20,000 year period, however, it “coexisted” with the Crimean
Micoquian in the Crimean Mountains (Table 1). Such “coexistence” did not result
in any technological, typological, or other kinds of archeologically visible interac-
tions. During its 20,000 year presence in Crimea, the Western Crimean Mousterian
underwent marked technological change. In contrast, the Crimean Micoquian,
during its whole 100,000 year duration, maintained incredible technological and
typological stability. In addition, it apparently maintained a constant Crimean pres-
ence. While Crimea was the northwestern zone of a larger Micoquian distribution,
including the northern Caucasus, it does not appear that the Crimean Micoquian
population ever left the Crimea, even during Interglacial conditions, when Crimea
would have been cut off from areas to the southeast. On the other hand, the num-
ber, types, and distribution of Western Crimean Mousterian sites suggest a pattern
of mobility that transcended Crimea and may have included much of the Northern
Black Sea Plain. Therefore, the Crimean data include two quite different situations:
for the Crimean Micoquian we probably have a full picture of a regionally limited
settlement system through time, with all its variability. For the Western Crimean
Mousterian, we may be seeing only a small portion of its geographic range and,
therefore, of its overall settlement system. Still, the contrasts between the two
groups in the Crimea are striking. How might this difference be understood?
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In spite of a traditional tendency to assume that all European Middle
Paleolithic was made by Neandertals, for Eastern Europe, at least, the only associa-
tion between fossil type and culture type clearly links the Crimean Micoquian with
Neandertals at a number of sites in Crimea and the Northern Caucasus (Chabai
et al. 2004). There are no hominid fossils associated with the Western Crimean
Mousterian, the “Levallois-Mousterian” of the Dniester region and the mid-Dnieper
area (Meignen et al. 2004), or with the Blade Mousterian of eastern Ukraine
(Kolesnik 1994). All these industries share tendencies for Levallois and/or blade
production and there is not the slightest evidence for what fossil human type
made them. While it might be tempting to assign these related industries to a non-
Neandertal maker, in light of their tendency for the production of “progressive”
elongated blanks, it is now abundantly clear that blade production is situational and
unrelated to fossil type (Bar-Yosef and Kuhn 1999). More likely, the technological
and typological stasis seen in the Crimean Micoquian, as opposed to the techno-
logical change seen in the Western Crimean Mousterian, may be understood as
reflections of differing settlement systems. In particular, the difference between the
localized mobility of the Crimean Micoquian and the apparent inter-regional mo-
bility of the Western Crimean Mousterian, may account for what is seen in Crimea.

In the case of the Crimean Micoquian, long-term residency meant that all loca-
tions of basic needed resources (water, fuel, animals, and raw materials) were well
known and, therefore, predictable. While raw material was not always available
immediately adjacent to other resources that were seasonally abundant, such as
wild ass in the Crimean Highlands (Burke 2004), the closest raw material sources
were known, and adjustments were made for scarcity through blank size reduc-
tion, and more intense rejuvenation of blanks, resulting in a greater than usual
proportion of retouched tools (Yevtushenko 2004). With such adjustments, no
changes in technological patterns were required and none took place.

For the Western Crimean Mousterian/Levallois Mousterian (of the Prut-
Dniester region), the situation was quite different. Its distribution is much greater
than that of the Crimean Mousterian and includes areas that experienced greater
aridity and cold than did Crimea. In addition, these areas had much greater dis-
tances between clusters of needed resources, perhaps necessitating greater mobility
with less certainty as to where specific resources might be found. While water and
animals may well be predictable, based upon topography, the presence of lithic
raw materials is not so easily known. Therefore, the greater efficiency of blade pro-
duction, per unit weight of flint, might well have carried adaptive value. If the shift
toward blade technology in the Western Crimean Mousterian was due to increas-
ing mobility during the arid stadial climatic conditions following the Les Cottés
interstadial, this technological adaptation might be comparable to that described
for the Negev under warmer but comparably arid conditions (Marks 1988). This
is not to say that mobility requires blade production, merely that blade produc-
tion is one adaptation that makes movement into new areas with unknown lithic
resources, or with widely scattered lithic resources, less hazardous.

To sum, from 50,000 to 30,000 BP, the Western Crimean Mousterian and the
Crimean Micoquian exploited the same range of steppe-forest large animals in the
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same environmental zones. It is clear, however, that each had quite different set-
tlement systems, one highly mobile, and the other, at least, regionally restricted,
as well as markedly different lithic technologies and typologies. In short, there
were two very distinct Middle Paleolithic groups in Crimea during the late Middle
Paleolithic, one exhibiting extreme consistency in settlement systems, technologi-
cal patterning, and typological patterning, and the other exhibiting marked techno-
logical change but within an otherwise consistent settlement system and unchang-
ing typological pattern. Such a difference within a single region during the Middle
Paleolithic is highly unusual. However, only the Crimean Micoquian was local
and fully adapted to the resource distributions of Crimea. The Western Crimean
Mousterian exploited the Crimea as only one part of a presumably much larger ter-
ritory. Such a large territory called for considerable mobility and the adjustments
such mobility encourages, if not requires. Therefore, the Crimean data reflect two
historically quite different adaptations. A small region with reasonably closely
clustered, predictable resources may be exploited with only the limited mobility
of the Crimean Micoquian but, as in the case of the Western Crimean Mousterian,
it may also be exploited, as part of a larger range, by highly mobile groups.
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Paris: Société Préhistorique Française.

Bolikhovskaya N.S. and G.A. Pashkevich 1982. Dinamika rastitelnosti v okrestnostiah stoianki
Molodova I v pozdnem Pleistocene. V knige. In G.I. Goretsky. G.I. and I.K. Ivanova (Eds.),
Molodova I. Unikalnoe musterskoe poselenie na Srednem Dnestre, pp. 120–145. Moscow: Nakua.

Bonch-Osmolowski G.A. 1940. Paleolit Kryma. Grot Kiik-Koba. Moscow–Leningrad: Vypusk 1.
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Patou-Mathis M. and V.P. Chabai 2003. Kabazi II (Crimée, Ukraine): un site d’abattage et de boucherie
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ABSTRACT

Monospecific or species-dominated faunal assemblages are a common phe-
nomenon especially during the Upper Pleistocene in Europe. Analysis of these
assemblages indicated hunting by Neandertals and moreover point to a variety
of exploitation tactics used which can be interpreted in terms of a highly flexi-
ble subsistence strategy. Though these assemblages provide an excellent source for
our understanding of Neandertals’ subsistence, the coarse chronological resolution
during the Pleistocene prevents further and far-reaching conclusions concerning
evolutionary behavioural trends during the Middle Paleolithic.

INTRODUCTION

The last decades have seen considerable debate about the ways in which
Neandertals obtained their food. Much progress has been made in this domain.
There is growing evidence that Late Middle Paleolithic hominids were capable
hunters (Stiner 1994; Gaudzinski 1995; Shea 1998; Boëda et al. 1999; Speth
and Tchernov 2001). Even more so than Middle Upper Paleolithic anatomically
modern humans, it appears that Late Neandertals were top-level carnivores at
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the dominating end of the food chain (Bocherens et al. 1999; Richards et al. 2000,
2001). However, the nature of their strategy of biomass exploitation remains debat-
able as detailed results of archaeozoological analysis seldom permit a consideration
of this point.

Current research suggests that Neandertals were highly mobile, a feature
seen in their raw material transfer patterns (Féblot-Augustins 1999; Roebroeks and
Tuffreau 1999) as well as in the spatial structuring of their sites (Kolen 1999). High
mobility might have enabled Neandertals to successfully deal with the sometimes
highly unstable conditions of Pleistocene biotopes. Climatic shifts and the resulting
variety of environmental responses could have led to continuous fluctuations in
quality and quantity of ungulate biomass in any given area. Efficient hominid
adaptation to these conditions would put a premium on high flexibility. A number
of synthetic analyses of regional subsistence (Boyle 2000; Conard and Prindiville
2000; Patou-Mathis 2000) emphasize flexibility in subsistence tactics. Common to
these analyses is the interpretation of high species diversity as reflecting flexibility.

The present paper will demonstrate that so-called monospecific Middle
Paleolithic faunal assemblages can likewise be interpreted in terms of flexible
subsistence strategies. It will suggest that the term “monospecific” possibly masks
important variation in the activities that led to the accumulation of these faunal
assemblages. This issue will be discussed in a broader context, with reference to
the temporal chronology of these faunas.

MONOSPECIFIC FAUNAL ASSEMBLAGES

Sites with monospecific faunas are characterized by the high dominance of
remains of a single species, represented by minimum numbers of individuals of
up to over 100 animals, associated with lithic artifacts. These assemblages occur
in numerous open-air sites (Farizy et al. 1994) but also in caves (Valensi 2000).
From the early Weichselian onwards, monospecific or species-dominated faunal
assemblages are found all over Europe (Figure 1). The list of species at these sites
includes herd animals such as bovids (Gaudzinski 1996), equids (Pillard 1972;
Ulrix-Closset 1975; Chase 1986), cervids (Pillard 1972; Valensi 2000), reindeer
(Gaudzinski 1999; Moigne and Barsky 1999) and saiga (Formozov 1959) but also
species with a solitary life style such as rhinoceros (Bratlund 2000).

Human exploitation of the fauna is shown by cut marks and hammerstone-
induced impact notches on bones. Although monospecific faunal records could
result from natural catastrophic events without any hominid interference, the regu-
larity with which they occur in association with anthropogenic artifacts in open-air
sites as well as in caves during the last Glacial is more suggestive of primary ho-
minid interference, and analysis of some of these assemblages points to hominid
hunting (Gaudzinski 1996).

Unfortunately this important source for our understanding of Middle
Paleolithic subsistence suffers from the fact that taphonomic analyses have been
undertaken only in a few cases. However, recently excavated faunal assemblages,
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Figure 1. Monospecific or species dominated faunal assemblages: 1 Mauran (Farizy
et al. 1994), 2 La Borde ( Jaubert et al. 1990), 3 Coudoulous (Brugal 1999), 4 Les Fieux
(Brugal and Jaubert 1996), 5 Le Roc (Brugal and Jaubert 1996), 6 Champlost (Farizy
and David 1992) 7 Hénin-sur-Cojeul (Marcy et al. 1993), 8 Wallertheim (Gaudzinski
1995), 9 Sukhaja Mečetka (Vereščagin and Kolbutov 1957), 10 Rozhok (Praslov 1968),
11 Ilskaja (Hoffecker et al. 1991), 12 L’abri Sandron (Fraiport and Tihon 1896), 13 Grotte
du Docteur (Ulrix-Closset 1975), 14 Genay (Patou 1987), 15 Combe Grenal 22, Combe
Grenal 50 (Bordes and Prat 1965, Chase 1986), 16 Haute Roche 1 (Bouchud 1966), 17 La
Chaise de Vouthon (Bouchud 1966), 18 Grotte du Lazaret (Valensi 2000), 19 Vogelherd
VII (Lehmann 1954), 20 Taubach (Bratlund 2000), 21 Salzgitter Lebenstedt (Gaudzinski
1999), 22 Zwoleń (Schild et al. 2000), 23 Ripičeni-Izvor (Paunescu 1965), 24 Čocurča
(Formozov 1959), 25 Starosel’e (Gabori 1976), 26 Tesik Tas (Gromova 1940), 27 Aman
Kutan (Bibikova 1958), 28 Kabazi (Burke 1999), 29 Biache St. Vaast (Auguste 1995),
30 Caune d’Arago (Moigne 1999), 31 La Cotte de St. Brelade (Callow and Cornford 1986).

as well as assemblages for which recent taphonomic re-evaluation was undertaken,
indicate that the fact that these thanatocoenoses appear quite similar does not im-
ply that the exploitation strategies behind them are necessarily identical. This will
be shown by the following examples.

Bovid-Dominated Faunal Assemblages

Numerous large bovid-dominated faunas are known from the earlier part
of the Weichselian throughout Europe, e.g., Mauran (Farizy et al. 1994), La
Borde (Jaubert et al. 1990) in France or Wallertheim in Germany (Gaudzinski
1995) (see Figure 1). The sites are spread across Europe, showing that bovid
dominance is not regionally restricted. All these sites (Figure 1) have been inter-
preted as kill sites. Their lithic assemblages consist mainly of unmodified flakes,
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denticulates, and simple scrapers produced ad hoc from locally available raw ma-
terial. Zooarchaeological studies of bovid age patterns at these sites have indicated
dominance of individuals at the height of their reproductive life, with only a low
proportion of very old bovids. Where data are available, sex composition is typical
of a living herd during rutting season.

The exploitation of the bovid carcasses by hominids followed a uniform
strategy of bone breakage for marrow extraction. A comparative consideration
of hammerstone-induced impact notches associated with marrow processing il-
lustrates a uniform strategy across geography and time. Blows were positioned
at the weakest part of the bone so as to take advantage of natural bone fracture
properties. This method of bone fracture for the extraction of marrow can be seen
into the Holocene (Gaudzinski 1996).

Data from bovid ethology as well as the prime age composition of the thana-
tocoenoses suggest that these assemblages may reflect selective, controlled, and
systematic exploitation of bovids over what might have been a long period of time,
indicating that the occupants of these sites were capable of repeated communal
hunts (Gaudzinski 1996). For Mauran, the excavators estimate that the site must
contain the remains of approximately 4,000 bison (Farizy et al. 1994). Where data
are available, there are no indications for seasonally restricted hunting, nor an
apparent preference for a particular topographic position of the sites.

The Exploitation of Rhinos at Taubach

That subsistence tactics behind monospecific faunal assemblages were vari-
able is indicated by the Eemian, Oxygen Isotope Stage (OIS) 5e travertine site of
Taubach in Germany (see Figure 1). Taubach is located ca. 4 km south-east of
Weimar. The site’s long history of investigation started in the 19th century, when
the travertine exposure, covering merely 0.2 km2, was still exploited (Kahlke
1977).

The faunal assemblage studied to date consists of approximately 4,500 bones,
among which the following species are represented: Castor fibber, Canis lupus, Ursus
arctos, Ursus spelaeus, Meles meles, Lutra lutra, Crocuta crocuta, Lynx lynx, Panthera
pardus ssp., Panthera leo spelaea or cf. spelaea, Elephas antiquus, Equus taubachensis,
Stephanorhinus kirchbergensis, Stephanorhinus hemitoechus, Sus scrofa, Megaloceros
giganteus, Dama dama, Cervus elaphus, Alces latifrons, Capreolus capreolus, Bison
priscus and Bos primigenius. The faunal assemblage was collected over several years
from the same location and was not uncovered during excavations. The sample
is definitely biased against certain species and skeletal elements. Stephanorhinus
kirchbergensis (Number of Identifiable Specims [NISP] 1,224, Minimum Number
of Individuals [MNI] = 76) and Ursus arctos (NISP 1,537, MNI = 51) dominate,
followed by bison (NISP = 533, MNI = 17) and beaver (NISP = 319, MNI = 10).
Numerous bones with cut marks (rhinoceros NISP with cut marks: 99 ∼ MNI = 10;
brown bear NISP with cut marks: 292 ∼ MNI = 9; bison NISP with cut marks:
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Figure 2. Taubach. Age profile for rhinoceros. Data from Bratlund (2000).

25 ∼ MNI = 2; beaver NISP with cut marks: 10 ∼ MNI = 2) point to extensive
exploitation of these resources by hominids (Bratlund 2000).

The Taubach sequence yielded an undisturbed archaeological horizon repre-
sented by a sandy travertine formation. From this layer 900 artifacts were recovered
as well as numerous large mammal bones. The presence of several hearths was
reported. The mammal bones were obviously deposited in close association with
the hearths, as indicated by a number of calcined and burned bones (Bratlund
2000).

This assemblage is dominated by an animal with a predominantly solitary
life-style—Stephanorhinus kirchbergensis—which is represented by at least 76 in-
dividuals. As shown by Bratlund’s (2000) recent detailed study of the Taubach
assemblage, bones of this rhinoceros bear abundant traces of hominid interfer-
ence, especially in the form of cut marks.

According to Bratlund (2000) the age structure for rhino is striking, and
is characterized by a very high percentage of young and sub-adult individuals
(Figure 2). Juveniles or young sub-adults between 1 and 1.5 years old are present
with an MNI of 44 in addition to 7 older sub-adults. Only 25 old sub-adults
are represented, and old individuals are absent. On the basis of the age structure
Bratlund argues that an accumulation such as the one seen at Taubach has to be
explained by selective hominid hunting activities of one individual at a time and
repeated visits to the travertine lake area over quite a long period of time.

Exploitation of Reindeer at Salzgitter Lebenstedt

The German site of Salzgitter Lebenstedt indicates a subsistence pattern quite
different from the one outlined above. For Salzgitter Lebenstedt we have indications
that larger numbers of animals might have been taken at the same time, and that
during subsequent processing of the slaughtered game Neandertals focused on
better quality animals and prime anatomical parts.
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Salzgitter Lebenstedt is situated in northern Germany (see Figure 1), about
50 km south-east of Hanover. The site is located where a narrow and steep valley
joins the wide and flat glacial valley of the Fuhse, in a transitional zone between
the Mittelgebirge and the North German plain. The site is dated to the earlier part
of the last Glacial (OIS 5-3). Salzgitter Lebenstedt was excavated in 1952 and ca.
3,000 faunal specimens together with ca. 800 tools were uncovered.

With an MNI of 86, Rangifer tarandus (reindeer) dominated the fauna. Based
on age estimates from analysis of complete mandibles, their age distribution was
characterized by a high proportion of 8-year-old individuals (MNI = 20) as well as
a relatively stable presence of pre-8-year-old animals (Gaudzinski and Roebroeks
2000). Mandibles yielded an MNI of 7 animals younger than 30 months cor-
responding well with the presence of 8 complete antler frontlets from juvenile
reindeer as well as an MNI of 9 individuals younger than 30 months revealed by
the study of 195 reindeer bones with unfused epiphyses.

Metric analysis of antler bases indicated that adult males were best represented
in this assemblage (Figure 3). Given the condition of antler bases it was concluded
that these animals probably died within a relatively short span of time during
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Figure 3. Salzgitter Lebenstedt. Thickness vs. Breadth for antler beams (n = 135). For
position of measurements taken see Sturdy (1975, Figure 1, position 2).
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Figure 4. Salzgitter Lebenstedt. Reindeer radius-ulna showing cut marks due to
meat processing.

September- early October. This conclusion was supported by the state of dentition
of young animals.

The reindeer remains display abundant evidence of meat processing and of
very standardized marrow processing (Figure 4). During marrow processing there
was a clear selection against sub-adults as well as against parts with low marrow
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content. This is indicated by the proportion of exploited long bones from adult
individuals to unexploited long bones from juvenile/sub-adult animals. While
adults were clearly preferred, adult bones with low marrow content were excluded
from use (Gaudzinski and Roebroeks 2000).

Traces of carnivore modification were only marginally present, and the faunal
remains are characterized by homogeneous and excellent preservation. The best
explanation for the evidence seems to be that we are dealing with seasonal but
unselective killing of animals with subsequent selective exploitation of only high
quality nutritional resources.

The topographic setting of Salzgitter in a small, steep valley which joins a
major wide river valley is extremely well suited for hunting reindeer: in that it
is comparable to the German Late Glacial Upper Paleolithic sites of Meiendorf
and Stellmoor. These Late Glacial assemblages also show a remarkable degree of
similarity to Salzgitter in the physical treatment of reindeer prey (Gaudzinski and
Roebroeks 2000).

Salzgitter provides indications of seasonally restricted exploitation of prey.
This behavior is also recognized in other sites where prey specialization is evi-
dent. Burke’s (2000) analysis of different occupation levels at the Crimean site of
Starosel’e suggests a seasonal exploitation of family bands of Equus hydruntinus
which, most interestingly, remained the subsistence strategy through time despite
climatic changes and local evolution of the landscape.

DISCUSSION AND CONCLUSION

Even though monospecific faunal assemblages share some major character-
istics, subsistence tactics which led to these accumulations were obviously quite
varied. For the bovid-dominated assemblages, selective long-term exploitation of
herd animals can be proposed, whereas at Taubach we see selective exploitation
of rhinoceros, an animal with a predominantly solitary life style. Finally, exploita-
tion of larger herds of reindeer, interpreted as mass-hunting, can be proposed for
Salzgitter Lebenstedt.

Differences in exploitation strategies can be interpreted in terms of flexible
resource utilization against a background of unstable environmental conditions.
In terms of behavioral evolutionary models, the flexibility observed in subsistence
tactics allows equivocal interpretations. It could reflect very efficient hominid
adaptation to the environment, mere opportunism, or a combination of both.

However, in the case of Salzgitter Lebenstedt we could in fact show that at
least the physical treatment and exploitation of reindeer prey characteristic for the
Late Glacial were already practiced during the Late Middle Paleolithic (Gaudzinski
and Roebroeks 2000). This does not necessarily imply that subsistence tactics were
similar in the two periods. Data from other regions indicate that during the Late
Glacial reindeer hunts must have been situated in a wider array of hunting site
types and base camps (Baales 1996).

The frequent occurrence of monospecific assemblages during the Upper
Pleistocene is striking, whereas such evidence is rare for the Middle Pleistocene.
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For the entire Middle Pleistocene period only a handful of such assemblages (see
Figure 1) is known. These include the French red deer-dominated Grotte du
Lazaret (OIS 6) (Valensi 2000), the bovid-dominated open-air assemblage Biache
St. Vaast (OIS 7c) (Auguste 1995), the reindeer- dominated fauna from level L of
Caune d’Arago (OIS 14) (Moigne and Barsky 1999), and the mammoth-dominated
fauna from La Cotte de St. Brelade on Jersey (OIS 7) (Callow and Cornford 1986).

To the extent that taphonomic studies have been carried out at these sites,
it is obvious that subsistence tactics outlined for the Upper Pleistocene can also
be found during the Middle Pleistocene. Mass mammoth hunting by driving is
postulated for both levels 3 and 6 at the Saalian site of La Cotte, which are sepa-
rated by intervening interstadial conditions. Quite in line with Upper Pleistocene
bovid-dominated faunas, the record at Biache St. Vaast is considered to display se-
lective and long-term exploitation of bovids. However, the current state of research
does not enable an evaluation of whether subsistence tactics behind these assem-
blages are exceptional or representative for the entire Middle Pleistocene period.
The differences in evidence before, during, and after OIS 7 correspond to major
ecological changes during OIS 7 (e.g., Kahlke 1994), which could have resulted in
shifts in hominid subsistence tactics. It is equally possible that post-depositional
taphonomic destruction is responsible for the observed changes over time. Though
the majority of monospecific faunal assemblages is dated to the earlier part of the
Weichselian, the sites may in fact be separated by thousands of years. It is this rel-
atively coarse chronological resolution which hampers more accurate evaluation
of the mode and tempo of change, or even recognition of evolutionary trends in
subsistence tactics from Middle Paleolithic monospecific faunal assemblages.
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Archeologija 3: 229–233.
Bocherens H., D. Billiou, A. Mariotti, M. Patou-Mathis, M. Otte, D. Bonjean and M.Toussaint 1999.

Palaeoenvironmental and paleodietary implications of isotope biochemistry of last interglacial
Neandertal and mammal bones in Scladina Cave (Belgium). Journal of Archaeological Science 26:
599–607.
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Boyle K.V. 2000. Reconstructing Middle Palaeolithic subsistence strategies in the south of France.

International Journal of Osteoarchaeology 10: 336–356.
Bratlund B. 2000. Taubach revisited. Jahrbuch des Römisch-Germanischen Zentralmuseums Mainz 46:

61–174.
Burke A. 1999. The fauna of Kabazi I: a Mousterian rock shelter. In V.P. Chabai and K. Monigal (Eds.),

Palaeolithic of Western Crimea, Vol. 2 (ERAUL 87), pp. 1–27. Liège: Université de Liège.
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Ulrix-Closset M. 1975. Le Paléolithique moyen dans le Bassin Mosan en Belgique. Wetteren: Universal.
Valensi P. 2000. The archaeozoology of Lazaret Cave (Nice, France). International Journal of Osteoar-

chaeology 10: 357–367.
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ABSTRACT

Drawing on a variety of lithic and faunal data from Hayonim, Kebara, Amud, and
other well-documented sites in the Levant and adjacent areas, as well as infor-
mation on numbers of sites, intensity of occupations, and internal structure of
occupations, this paper explores broad changes in the nature of settlement pat-
terns over the roughly 200,000 years of the Levantine Middle Paleolithic. The
most readily visible differences between the early and late Mousterian are about
numbers of people on the landscape—rates and timing of visitation and, perhaps,
the sizes of the social groups present. From the point of view of site structure, we
see substantive contrasts between Hayonim and Kebara caves and the successive
phases of the Mousterian that they represent. Hayonim seems to be character-
ized by redundant, spot-specific use of domestic space, whereas Kebara displays
a more rigidly partitioned and persistent spatial pattern, probably in response to
higher rates of debris generation and more frequent visitation. Convincing indica-
tions of more people in the later Mousterian appear as two spatial aspects of the
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archaeological record: internal differentiation in site structure during the later
Mousterian and, on a geographic scale, greater numbers of sites that may also be
richer in material. Our principal conclusion, best viewed at this stage as a working
hypothesis, is that the changes in settlement patterns between the early and the late
Middle Paleolithic reflect an increase in regional population, as well as shifts in for-
ager mobility in response to seasonal and eventually long-term changes in resource
distribution and abundance. We believe that these settlement changes are most
parsimoniously accounted for by reference to a combination of demographic and
paleoecological factors rather than by positing a change in the cognitive capacities
of local or intrusive populations.

INTRODUCTION

It is commonplace to view the daily, seasonal, and annual mobility patterns
of foragers as reflecting the distribution of resources in their territory, as well as the
degree of availability, predictability, reliability, and accessibility of these resources.
Social structure and mating systems are also interwoven into the spatial network of
contiguous territories. The geographic position, topography, and climatic regime
of the region under discussion—the Near Eastern Levant—determine the distri-
bution and seasonality of the available resources (Zohary 1973). However, optimal
exploitation depends on resource accessibility, and this is where social constraints,
such as defensive territoriality by neighboring bands, could be a limiting factor.
At low population densities, a region rich in resources might be adequate to meet
the needs of a discrete social unit with relatively limited mobility. Under the same
conditions, increasing population densities might necessitate the implementation
of a very different mobility system. The diachronic sequence of the Middle Pale-
olithic in the Levant may indicate such a process, as suggested in the following
discussion (see also Hovers 2001).

The Levant encompasses a series of topographic and climatic features with
both west-east and north-south trends. The coastal plain is wider in the south
and narrower along the Lebanese-Syrian and Turkish shoreline, a configuration
that persisted throughout cycles of sea level fluctuations. Mountain ranges are
oriented more or less parallel to the shoreline. The first or westernmost range
is generally higher in the north and lower in the south. Moving eastward, next
comes the Orontes-Jordan Rift Valley, which is generally less than 15 km wide.
East of the Rift the major Syro-Arabian plateau descends into Mesopotamia and the
Arabian peninsula. Winter rains decrease from west to east, with higher amounts
in the mountains and lower amounts on the eastern plateau. The vegetation belts
follow the same pattern, with Mediterranean vegetation to the west, the Irano-
Turanian open oakland next, and the steppic to arid zone (Saharo-Arabian) in
the east. Mediterranean vegetation dwindles in the south (the Negev), and the
Irano-Turanian and the Saharo-Arabian prevail over most of the Sinai peninsula.
Food and water resources are available almost all year round in the Mediterranean
vegetational belt, are more seasonal in the steppic zone, and ephemeral in the
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arid region. The typical annual resource cycle in the Mediterranean zone involves
a great abundance of seeds and fruits from February through November, and
a period of stress for both plants and mammals during the winter—December
through February. On the basis of these rudimentary observations, one can predict
a settlement pattern with high mobility in the desert and steppic zone and less
frequent movements in the Mediterranean belt.

The Middle Paleolithic period as dated currently by the Thermolumine-
scence (TL) and Electon Spin Resonance (ESR) techniques lasted from about
270,000/250,000 through 50,000/48,000 BP, hence almost 200,000 years
(Schwarcz and Rink 1998; Valladas et al. 1998; Meignen et al. 2001b). During
this period we witness evidence for climatic changes which roughly correspond
to Oxygen Isotope Stages (OIS) 7, 6, 5, 4 and the early part of OIS 3. One might
expect that the climatic changes that occurred over this long time interval had an
impact on the environments and carrying capacity of the subregions of the Levant
and therefore also impacted the mobility patterns of Middle Paleolithic humans.
But it must be stressed that climatic and animal community changes in the Levant
were never as striking as those in northern Europe (e.g ., Tchernov 1992, 1994).
The most important change was the degree of humidity. The Upper Pleistocene
climate was generally cooler and more humid than at present, and the contrasts
between mild and drier episodes not very strong, at least along the coast. But the
situation could have been quite different in the southern and eastern Levant, as
shown by pollen analyses (Horowitz 1988), calcite deposits in the Negev (Avigour
et al. 1992), and speleothems in caves (Bar-Matthews et al. 1998, 1999, 2000),
which indicate that the woodland and steppe phytozones must have shifted fre-
quently in this area.

Building models for Middle Paleolithic settlement patterns is far from being
an easy task (Bar-Yosef 1995). As stated by Van Peer ( 2001), “a settlement system
refers to a regional system of behavior (Binford 1983) which is archaeologically
visible as a set of related, contemporaneous sites in a landscape.” Operationalizing
such a definition, however, poses serious methodological problems, because the
degree to which the Middle Paleolithic occupations are synchronous is difficult to
establish, given the poor chronological resolution of our record and the small num-
ber of sampled sites in each region. In fact, studies of settlement patterns, which
have become increasingly common over the last two decades (Conard 2001, and
references therein), are generally based on sites that are only broadly contempo-
raneous (when chronometric dates are available) and/or culturally related. This is
the position adopted here, since we have compressed sites covering thousands of
years into the same model.

Our studies take into account site size, intensity, duration and nature of occu-
pation, as well as information concerning the exploitation of food resources and raw
materials (Bar-Yosef 2000). Throughout, we use the concept of “chaı̂ne opératoire”
(Cresswell 1982; Lemonnier 1986, 1992; Boëda et al. 1990; Karlin et al. 1991), a
methodological framework which helps to elucidate the nature and sequencing of
technological and functional activities carried out by the Middle Paleolithic groups.
It relies on the assertion that human activities are part of a dynamic system, in
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which the different phases of resource exploitation (acquisition, production and
use/maintenance/discard of stone tools—the “reduction stream” to use the term
coined by Henry [1995a]—as well as acquisition, processing and consumption of
animal resources) were organized and carried out in different places and at different
times, as people moved across the landscape (Geneste 1988, 1991; Henry 1989,
1995b). Identifying the portions of these exploitation sequences (mainly lithic raw
material techno-economy and nature and composition of faunal assemblages) that
are represented in a particular site allows us to decipher the subsistence activi-
ties that were carried out by the site’s occupants, and to identify the site’s function
within the system of territory exploitation. Specific occupations are then examined
for their internal patterning as they may relate to available resources and to the
ways those resources were exploited. With this approach, different patterns of site
use can be defined, and used to reconstruct reasonable, if not fully documented,
settlement systems (Marks and Chabai 2001).

Needless to say, employing the known variability in land-use patterns of recent
hunter-gatherers as the basis for the reconstruction of Middle Paleolithic settlement
patterns is problematic. Several models of hunter-gatherer mobility and land-use
strategies have been proposed, but none of these models is sophisticated enough
to encompass the great diversity of changes in environment and resource distri-
bution that must have occurred during the Late Pleistocene. Binford (1980), in a
pioneering systematization of mobility patterns, defined two end points in a con-
tinuum of hunter-gatherer mobility and land-use strategies but, at the same time,
acknowledged that “logistical and residential variability are not to be viewed as
opposing principles . . . but as organizational alternatives which may be employed
in varying mixes in different settings” (Binford 1980).

Concerning the lithic tools of Paleolithic hunter-gatherers, Kuhn (1992, 1995)
has introduced a model of “technological provisioning”, which is based on the
assumption that the aim of any technological system is “to make tools available
where and when they are needed.” The concept of “provisioning” crosscuts the
more familiar terms of “curation” and “expediency” (used by Binford 1977, 1979).
It refers to the depth of planning in artifact production, transport and maintenance,
and the strategies by which potential needs are met (Kuhn 1995:22). Modern
foragers cope with anticipated demands for tools in a variety of different ways.
Kuhn (1992, 1995) recognizes two principal modes of provisioning which ensure
the availability of tools in advance. “Provisioning of individuals” with “personal
gear” (Binford 1977, 1979) is a strategy in which people always have at least
a limited toolkit in hand. Implements are manufactured, and then transported
and maintained in anticipation of varied exigencies, in the form of specialized
tools if specific needs have been anticipated, or as generalized tools (or even raw
material in the form of cores) for more general needs. The strategy of “provisioning
places” consists of supplying those places where anticipated activities will occur
with necessary raw material and/or implements. This strategy requires some prior
knowledge of both the timing and the probable locations of future needs. Its utility
depends on residential stability, on the duration of use of habitation sites (Kuhn
1995). The relative importance of each provisioning strategy should vary with the
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magnitude of residential mobility. Short-duration occupations yield relatively large
numbers of tools carried by individuals, while places occupied for longer periods
are more likely to be mostly provisioned with raw materials. As the duration
of site use increases, the large quantities of debris from manufacturing tools on
site will rapidly swamp the transported toolkit, which is always less numerous
(Kuhn 1995). Since mobility patterns among modern hunter-gatherers vary over
the course of a year and spatially within their territory (Bamforth 1991), foragers
often practiced a mixture of technological strategies (Kuhn 1992, 1995; Henry
1998), creating an archaeological record that will be very difficult to decipher.

Flexibility in human group mobility in response to changes in the local phys-
ical and social environment is assumed in the models put forward by most re-
searchers (e.g ., Henry 1989, 1995a, 1998; Lieberman and Shea 1994; Kuhn 1995;
Hovers 1997; Bar-Yosef 2000; Marks and Chabai 2001). With this picture in mind,
in our research we simply compare the archaeological data with the global expec-
tations deduced from ethnological models in order to identify the most plausible
interpretation of site use and function in Middle Paleolithic mobility systems.

Moreover, in order to test the possibility of diachronic changes in mobility
patterns, we have grouped together, in a schematic way, data collected from sites
spanning tens of thousands of years. We rely heavily on patterns evident in two
sites that we have studied in considerable detail (Hayonim cave for the early Middle
Paleolithic; and Kebara cave for the late Middle Paleolithic). These patterns allow us
to identify very general trends in forager mobility, the validity of which can then be
explored further using data from other roughly contemporaneous Levantine sites.
(see also application by Stiner and Kuhn 1992, on the Italian Middle Paleolithic).
In painting this tentative picture, we are fully aware of the oversimplification of
such a presentation and of the need for additional studies. The current paper is
thus a preliminary step in what we feel is a useful direction.

EARLY MIDDLE PALEOLITHIC/LATE MIDDLE PALEOLITHIC
MOBILITY PATTERNS: THE CASES OF HAYONIM
AND KEBARA CAVES

Our presentation and discussion are mostly based on the results of the excava-
tions carried out by an interdisciplinary team during the last 20 years in Hayonim
and Kebara caves. From Hayonim cave we selected layer F and the base of layer E,
about 180,000–215,000 years ago, and from Kebara cave, units IX to XI dated to
about 57,000–60,000 years ago Each of these cases reflects different site functions
and land-use patterns as will be shown below.

Hayonim Cave (Layers F and Lower E = Units 10 to 4)

Hayonim is located 13 km from the present Mediterranean coast, in Western
Galilee, at an elevation of about 250 m asl, in a limestone cliff along the right bank
of Nahal Meged. The cave overlooks a small valley which leads to the coastal plain.
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The occupations in this cave were repetitive (units 4 to 10 are more than 3 m
thick) but ephemeral, as shown by the low density of artifacts (between 200 and
320 pieces larger than 2 cm per m3 of deposit, depending on the level), in spite of
a slow rate of sedimentation. Each cubic meter accumulated over 10–15,000 years
(based on the TL dates). This type of ephemeral habitation facilitated nesting by
barn owls and thus most of the sediments are rich in microfauna, mainly rodents.
The ephemeral character of the occupations is also expressed in the nature of the
hearths, which generally are thin (in contrast to those at Kebara) when still visible
to the naked eye. Micromorphological, mineralogical and phytolith analyses clearly
show that the deposits are mainly anthropogenic, with remains of ashes that have
been heavily trampled (Weiner et al. 1995, 2002; Goldberg and Bar-Yosef 1998;
Albert et al. 2003). In fact, fireplaces had been numerous but in general were too
thin to be preserved. The abundance of phytoliths of wood/bark and also leaves
in the hearth sediments suggests that the main type of fuel used by Mousterian
groups at Hayonim was often small branches probably derived from trees and
bushes (Albert et al. 2003); the use of the latter is supported by the presence of
minute baked clay balls seen in thin-sections of hearths, probably resulting from
the uprooting of bushes (P. Goldberg, personal communication). Very likely the
twigs used for fuel at Hayonim were collected in the immediate surroundings of the
cave. The lack of evidence for systematic collection of fire wood from trees supports
the view that the occupations were short-term and opportunistic in nature. Such
opportunistic collection of fire wood, similarly linked with short-term occupations,
has been described in other Middle Paleolithic sites as well (Théry-Parisot 2002;
Théry-Parisot and Texier in press).

Although the intensity of occupation appears to have been low in the different
units, all stages of stone tool production were carried out in the cave, employing
nodules of different flint raw materials, most of which were collected within a
distance of 10–15 km of the site (i.e., within the probable daily foraging range).
Numerous Eocene and Cenomanian outcrops of good quality raw material were
available in the vicinity of the cave, most of them strictly local (less than 7 km).
However, a few of the recovered artifacts testify to an origin some 20 km to the
south of Hayonim (Zomet Hamovil area), and a few appear to come from distances
as great as 30–40 km (Mount Carmel to the southwest, Nahal Dishon area to the
northeast) (Delage et al. 2000). These exotic materials constitute more than 10%
of the assemblage in some units. But the imported blanks were not exclusively
introduced in the form of finished products. Levallois and laminar blanks were
brought in, but also debitage byproducts. Thus, it seems that this nonlocal flint
component should be seen as reflecting a larger exploitation territory, not as the
result of a specific curation strategy.

Different core reduction strategies were used in lithic production. Throughout
the sequence, a specific laminar technology aimed at the production of elongated
blanks was employed, together with a form of Levallois core reduction designed
to obtain short and elongated products (Meignen 1998, 2000). The former is
more developed in the lower units (units 10 to 7 or layer F). Numerous diversi-
fied retouched blanks (e.g., characteristic elongated retouched points or so-called
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“Abu Sif points”, retouched blades, sidescrapers and inversely retouched scrap-
ers on Levallois blanks, typical burins) are present, but only in the lower units.
For example, in unit 7 these elements are more abundant at the entrance of the
cave than in the central area of the interior, which suggests some sort of spatial
separation of activities within the site.

The analysis of the animal bones indicates low intensity exploitation of un-
gulates and tortoises (Stiner et al. 2000), pointing to low densities of human pop-
ulations for much or all of the Mousterian period. Mortality patterns dominated
by prime-age adults and anatomically balanced body part profiles of wild cattle
(Bos primigenius), fallow deer (Dama mesopotamica), and mountain gazelle (Gazella
gazella) clearly indicate that these game animals were obtained by hunting (Stiner
this volume), and that these hominids enjoyed narrow diets rich in high-yield
game types (Stiner 2001). Site-specific data for Hayonim cave indicate ephemeral
occupations overall (Stiner 2005). The minimum number of individual ungulates
(MNI) is consistently small in the Mousterian faunal assemblages preserved in
Layer E (little to no fauna was preserved in the underlying layer F). Evidence of
carnivore activity in Hayonim cave is virtually nonexistent, despite the presence
of hyenas and canids in Middle Pleistocene ecosystems of the region (Tchernov
1992, 1994). Though conjectural, the lack of gnawing damage in this case may
be another indication that refuse accumulation in the site was minimal and
widely scattered in time, perhaps insufficient to attract large carnivores with any
regularity.

In conclusion, the evidence from the lower layers in Hayonim cave (the
complete sequence of tool manufacture and maintenance activities in the site, but
with low densities of archaeological remains) reflects residential camps of short
duration within a strategy of high mobility. This interpretation is supported by the
presence of imported exotic raw materials from different directions at distances
between 30–40 km. Complete on-site core reduction, together with a diversified
toolkit, do not support the view that Hayonim was used primarily as a locus for
highly task-specific activities. A strategy of high residential mobility would most
likely occur in the Mediterranean belt when population densities were low.

Kebara Cave (Units XI to IX)

The nature of the occupations in Kebara, located close to the present-day
Mediterranean coast on the western face of Mt. Carmel (Bar-Yosef et al. 1992),
especially those in units XI–IX, were very different from those at Hayonim. Kebara’s
occupations were systematically repetitive over the entire 2-m-thick sequence of
deposits that comprise these three units, a sequence that probably spans about
3,000 years from ca. 60,000 through ca. 57,000 years ago. Evidence of intensive
human use of the cave is reflected by the paucity of small-sized rodent remains
(e.g., Tchernov 1996). The density of occupations is also clearly demonstrated by
the large number of artifacts (1,000–1,200) per m3 of deposit, which based on
TL dates, accumulated over roughly 1,500 years. The same is true for the animal
bones. The astounding “kitchen midden” (Schick and Stekelis 1977) along the
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north wall in Units XI–IX (see also Speth this volume) demonstrates the frequent
hunting activities of the cave’s occupants, and the recurrent processing of carcasses
at the site (see also Speth and Tchernov 1998, 2001). Such spatial patterning at the
margin of the occupation area recalls the gradual accumulation of trash along the
peripheries of habitation areas observed among contemporary hunter-gatherers,
a pattern that becomes increasingly apparent the longer the occupation (O’Connell
1987).

The hearths are well developed, and are often the result of numerous phases of
use in the same place (Meignen et al. 1989, 2001a). Wood collected on the slopes of
Mt. Carmel (Quercus calliprinos, Q. ithaberensis, Crataegus sp. and Pistacia sp.) was
employed as the principal fuel, as shown by both charcoal and phytolith analyses
(Baruch et al. 1992; Albert et al. 2000).

The mobility system in the case of Kebara was based on repetitive occupation
of the same place by groups who shared the same global lithic tradition. No drastic
changes in lithic technical reduction strategies can be detected across stratigraphic
units XI–IX (Meignen and Bar-Yosef 1991, 1992). The same observation holds
for the spatial organization of the central area in the cave. In units XI to IX there
is a clear distinction between the central zone, where in situ fireplaces as well as
flintknapping and animal processing activities occurred, and the dumping zone
near the northern wall, where many of the larger debitage products and high
densities of broken bones accumulated, forming what Stekelis many years ago
referred to as the “kitchen midden” (Schick and Stekelis 1977; Speth this volume).

The study of the animal bones and carbonized plant remains from units
XI–IX (Speth and Tchernov 2001; Lev et al. 2005) appears to reflect late fall,
winter and spring/early summer occupations. Hunting of gazelles and fallow deer
was carried out during winter and/or early spring, with male and female animals
being taken in proportions broadly similar to their occurrence in wild populations
(Speth and Tchernov 2001). Legume seeds, mostly various species of Vicia and
lentils (Lens sp.), occur in all three layers, implying occupations of the cave in
spring to early summer time, while pistachio nuts and acorn shells may indicate
the presence of humans in the fall (Lev et al. 2005).

In units XI–IX rich faunal assemblages, mostly composed of ungulates of dif-
ferent sizes, result from hunting activities rather than scavenging, as demonstrated
by Speth and Tchernov (1998). Differential treatment of the carcasses has been
recognized, with large-sized game (red deer and aurochs) represented by elevated
proportions of elements of high marrow utility, and medium- and small-sized game
(fallow deer and gazelles) represented by more complete carcasses, including many
elements of only moderate to low marrow utility. Transport decisions were also
strongly conditioned by bulk, such that crania and pelves of the largest taxa were
much less often brought to the cave than their counterparts from smaller ungulates
(Speth and Tchernov 2001). Intense butchery activities, including dismembering,
defleshing, and marrow extraction, as well as cooking, took place in the cave (Speth
and Tchernov 2001).

All stages of lithic production were carried out inside the cave, as shown by
the proportions of by-products (especially cortical products), ordinary flakes and



MIDDLE PALEOLITHIC SETTLEMENT PATTERNS IN THE LEVANT 157

cores (Meignen and Bar-Yosef 1991, 1992). Blocks of flint were imported from a
maximum distance of 10–15 km (within the catchment area), as the nodules that
were employed occur in abundance, both to the north and south of the site, in
Mt. Carmel Cretaceous and Eocene formations (Shea 1991). Cores, most highly
exhausted, were discarded at the site. All of these characteristics evoke a strategy
of provisioning places (Kuhn 1995).

Flaking was most often done using the unidirectional convergent Levallois
technique directed towards the production of triangular blanks (Meignen 1995).
These blanks were rarely retouched, even though use-wear analysis demon-
strates that some were repeatedly used. The tool characteristics were most often
directly the result of the flaking technique, the desired morphologies of the end-
products being controlled by means of the manner in which the core was shaped
(Levallois blanks). As shown by the low percentage of retouched tools, the low
intensity of retouching on each piece, and the observed pattern of use-wear, it is ob-
vious that tools, with or without retouch, were not intensively utilized. In fact, few
tools exhibit wear referable to prolonged use (Shea 1991). Such casual raw material
exploitation, with little evidence of recycling, has been described in the context of
base camps in ethnographic studies (Parry and Kelly 1987). The tools, retouched
and non-retouched, were used in the cave for a series of diversified activities, in-
cluding butchery (e.g ., dismembering, defleshing, slicing) and maintenance tasks
(e.g ., wood working, cutting hard materials, scraping hard and medium materi-
als, wedging or splitting). Even the retouched component of the assemblage does
not demonstrate prolonged cycles of use and recycling; this category was often
involved in maintenance activities, with high edge-attrition rates mostly related to
wood working (Shea 1991). While Beyries (Plisson and Beyries 1998) concluded
that pointed Levallois blanks were mostly multifunctional (multipurpose tools in-
volved in butchery activities and wood working), Shea suggested that the design
and the presence of impact fractures imply that they were often hafted as spear
points (Shea 1988; Shea et al. 1998). The discovery of a broken point in a wild
ass vertebra in the Middle Paleolithic site of Umm el Tlel in the El-Kowm basin in
northeast Syria (Boëda et al. 1999) demonstrates that at least some of the Middle
Paleolithic points were made as hunting devices, but were also, as with Neolithic
arrowheads (Moss 1983), used in butchery activities. The same combination spear-
knife is often observed in ethnographically documented hunter-gatherer groups
(Oswalt 1976).

The absence of artifacts made of imported exotic raw material implies that the
availability of good quality raw material from local sources was known in advance
by the Mousterian occupants of the cave. This, as well as the complete reduction
sequence of cores on site, the high densities of stone tools and animal bones, the
numerous well-defined and often superimposed fireplaces, the development of a
substantial midden along the site’s northern periphery, and the redundancy of spa-
tial patterning—all point to the conclusion that the cave was occupied by Middle
Paleolithic groups on a regular and anticipated basis. In short, the occupations at
Kebara during units XI–IX suggest relatively long-term encampments with formal-
ized internal structure involving spatially differentiated activities and even human
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burials. The entire set of indicators tells us that the degree of residential mobility
was comparatively low. The predominant lithic supply strategy in units XI–IX was
the provisioning of place, the supply of raw material in the form of blocks that
for the most part came from flint sources within the catchment area. The position
of the cave, at the confluence of erosional gullies and adjacent to the coastal plain
and the hills of Mt. Carmel, facilitated the exploitation of animal and vegetal re-
sources from a diversity of habitats. Kebara’s location is entirely compatible with
its interpretation as a base camp, as such settlements are often situated at locations
of compromise between widely dispersed resource concentrations (Harpending
and Davis 1977; Jochim 1979; Hovers 1997). To sum, during the time of deposi-
tion of units XI–IX, Kebara functioned as a major cool-season base camp where a
wide range of maintenance and extractive tasks took place, including a substantial
amount of hunting in both open lowland habitats and more dissected, forested
uplands.

It is worth noting a slight but intriguing change in units VIII and VI, in the later
occupations of the cave. While the lithic activities appear to remain more or less
the same (i.e., high densities of artifacts, complete core reduction sequences in situ,
but a more diversified Levallois production), evidence for hunting declines and is
differently organized. During these later visits to the cave, either a narrower range
of carcass parts, of lower average food utility, was brought back to the site, or, as
seems more likely, many of the carcass parts that did make it to Kebara during these
occupations were butchered and processed only to the extent necessary to prepare
the higher-utility parts for transport elsewhere, leaving behind mostly lower-utility
skeletal parts that had been culled and discarded. Moreover, the timing of hunting
activity appears to have changed as well. Whereas in units XI–IX most hunting
may have taken place during the winter and early spring, in the later Middle
Paleolithic occupations, and during those of the earliest Upper Paleolithic, most
hunting appears to have taken place later in the year—in the late spring or even
during the warmer summer months. Thus, while the lithic data suggest the same
kind of dense occupations as in units XI–IX, the faunal data point to a shift in
site function and a shift in the seasonality of those activities as well. While these
contrasts must still be regarded as tentative, they highlight the value of considering
the lithic and faunal data together rather than as completely independent data sets.

We can now posit the question of whether the observed changes in mobility
patterns hypothesized on the basis of Hayonim and Kebara simply reflect different
site functions or have broader diachronic significance in the region. Unfortunately,
evaluation of this hypothesis is handicapped by the limited amount of available
information. Even though the data from the Levant are better than from many
other geographical areas, the information is still insufficient to disclose a clear
picture. But tentatively the following observations can be made.

Early Middle Paleolithic

On the whole, the limited published evidence of a few quantitative studies
concerning raw material economy, occupation densities, and dating, seems to in-
dicate that a high degree of residential mobility characterized the early Middle
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Paleolithic period in the Levant. For example, in the cave of Abu Sif (Judean
Desert), the low densities of lithics (suggested by Neuville 1951:54 in a footnote),
the introduction of finished tools (retouched and non-retouched), and the low
proportions of debitage by-products (primary flakes and especially very few cores),
suggest that the occupations were short, and that most knapping activities were
conducted away from the cave (Neuville 1951:54). Provisioning of individuals,
based on carrying one’s toolkit as personal gear, was probably the principal strat-
egy employed by the site’s inhabitants. Together with the impressive homogeneity
of the toolkit, characterized by elongated retouched points together with shorter
triangular tools, the former (Abu Sif points) being the most frequent, the composi-
tion of these assemblages could also evoke a task-specific location. In the laminar
assemblage of Tabun IX, as described by Jelinek (1982), “the Levallois products
(including blades) outnumber the non Levallois elements, a fact meaning the for-
mer’s import into the site as finished blanks.” This pattern may reflect short-term
occupations of the cave, confirmed by low densities of artifacts (bed 39: 170 pieces
per m3, Jelinek 1977: table 2). Relatively high proportions of retouched tools, in-
dicative of heavy blank curation, and eventually recycling, are observed in Tabun
IX (19.6%, Jelinek 1982:92), Hummal Ia (ca. 18%, Copeland 1985), and probably
in Abu Sif (Neuville 1951). These limited data, taken together, suggest a pattern
of high residential mobility in which people carried over the landscape at least a
limited toolkit (and see Hovers 2001).

Conversely, excavations at two large sites (Rosh Ein Mor, Nahal Aqev) as well
as tests and surface collections at several smaller sites in the Negev highlands, an
area rich in water sources and outcrops of good quality raw material, allowed Marks
and his colleagues (Munday 1976, 1979; Marks and Friedel 1977) to propose, for
the wetter periods, a relatively stable settlement/procurement pattern in which base
camps (Rosh Ein Mor and Nahal Aqev) were occupied over extended periods and
provisioned logistically by what they called “radiating mobility” from short-term
camps (Henry 1995a). Unfortunately, the lack of preservation of faunal remains
prevents us from a more detailed discussion of these Negev sites.

Late Middle Paleolithic

Not surprisingly, the late Middle Paleolithic is a richer period with many more
excavated sites, and a range of site functions can be identified. The excavations at
Amud cave have produced evidence for dense occupations (1,000 lithics/m3, over
1,000–1,500/m3 in layers B1–B2) with numerous hearths, even if not well pre-
served (Hovers 2001). A pattern of repeated occupations is suggested by temporal
consistency in the use of designated parts of the cave as a depository for human
remains (Hovers et al. 1995). These preliminary results are congruent with the
behavior of groups moving regularly over familiar tracts of territories, the size of
which allowed frequent returns to the same locale (Hovers 2001).

The intrasite patterns observed in a series of other sites of the late Middle Pa-
leolithic (Quneitra, Farah II, Umm el Tlel) suggest relatively short encampments
tied to butchery, meat-processing and initial raw-material processing. The open-
air site of Quneitra, on the Golan, amidst lava flows and next to a pond, is seen
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as a temporary seasonal hunting camp which was repeatedly occupied within a
logistical system (Goren-Inbar 1990; Hovers 1990). Located in a landscape scarce
in sedimentary rocks, good quality flint could have been a critical resource for
Quneitra’s inhabitants. Most of the raw materials originated from distances of
10–18 km, probably beyond the daily foraging range of the site’s inhabitants
(Hovers 1990); part of the primary knapping of the material took place else-
where (at the flint source or at another site). According to Hovers (1990), raw
material provisioning probably required special trips (i.e., procurement was prob-
ably not an “embedded” strategy); hence, once brought to the site, raw materials
were intensively exploited (exhausted cores).

Farah II in the Negev is an open-air site located near water sources (Nahal
Besor) and above a conglomerate rich in flint cobbles and pebbles (constituting a
strictly local raw material source). It is interpreted by the authors as a short-term
encampment with on-site lithic production and carcass exploitation. The main
prey animals were large ungulates, possibly forming big aggregations near watering
places during dry periods, and a comparatively predictable resource for people to
hunt (Gilead and Grigson 1984). Hovers (1997: 246–247) suggested that at Farah
II activities rather than places were provisioned, implying unanticipated tool needs,
where “lithic production focused on obtaining cutting edges through knapping a
large number of flakes, the shape and size of which were of little relevance.” The
idea of such fortuitous behavior seems contradicted both by the predictability of
prey animals congregating near watering places (emphasized by the authors) and
the likely predictability of the lithic resources at the site. Processing and consump-
tion of animal resources (large ungulates) at Farah II, close to the hunting place
(Gilead and Grigson 1984:89), as well as the production of a toolkit on the spot,
would seem instead to suggest an expedient strategy in which “time and place of use
are highly predictable so that a minimized technological effort is required” (Nelson
1991, quoted in Hovers 1997). Thus, Farah II could be considered as a residential
camp in a context of high mobility (as previously indicated by Gilead and Grigson
who suggested the occupation represent a duration probably not exceeding a few
weeks (Gilead and Grigson 1984). While the toolkit is clearly the result of an
expedient strategy, the lithic reduction strategy used by the occupants could have
been more sophisticated than it seems. Levallois points, even if not numerous, are
present in the site and the low ratio of Levallois products could be due to their ex-
port to other places, not surprising in a context of high residential mobility. This hy-
pothesis of mobile end-products has also been considered by Hovers (1997: 247).

In the site of Umm el Tlel (El Kown basin), located in the present-day de-
sertic zone (Boëda et al. 2001), numerous successive levels of Middle Paleolithic
occupations accumulated quite rapidly in a changing environment, from steppic
arid to open grassland with patches of trees, but always next to a permanent wa-
ter source. The function of each occupational level varies and many appear to be
logistically-based task-specific horizons. This variability is neatly expressed in the
three following examples.

Layer VI3b’1 – these occupations, in a steppic environment, occurred near
a lake. Meat processing for delayed consumption was the main activity as
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demonstrated by the transport of large numbers of high-utility parts of wild camels
to the site. Intense butchery activities occurred at the site and, taking into account
the large quantities of meat processed, the authors considered the hypothesis of de-
layed consumption as the most plausible interpretation of the observed data. Part
of the toolkit was brought in as personal gear (large Levallois points and elongated
blanks), completed by on-site lithic production. The site was also provisioned with
raw material in the form of large flakes and small blocks that were obtained from
flint outcrops that occur in the vicinity of the site (1–5 km). The duration of site
use must have been relatively short as the debris of tool-manufacture using the
local raw material has not overwhelmed evidence of provisioning of individuals
(Kuhn 1995). Such a combination of different provisioning strategies has also been
identified in other Middle Paleolithic sites such as Qafzeh (Hovers 1997) and Tor
Sabiha (Henry 1995a, 1995b, 1998). Of course, it is also commonplace among
modern hunter-gatherers who often prepare at least part of their toolkit in advance
of use (Kuhn 1992, 1995, and references therein).

Layer VI1a0 – in this occupation, also in a steppic arid environment, the site
was used as a hunting station and for primary butchery activities as shown by the
abundance of low-utility body parts. It is also characterized by a very low density
of stone tools (n = 18 in an area of 20 m2), with few Levallois products carried
into the place as personal gear. These characteristics (very low density of lithics,
strategy of provisioning individuals) suggest a task-specific location.

Layer V2ba – in this layer, lithic and faunal studies point to encampments of
longer duration in a quite different environment (open grassland with patches of
trees). Although the densities of lithics are not very high, core reduction was done
on-site from nodules already roughly shaped at the raw material outcrops more
than 5 km away (a strategy of provisioning places). The toolkit, mainly Levallois
flakes and points, was suitable for a diversity of activities. The tools were rarely
resharpened. Animal carcasses (mostly equids and Camelus sp.) were brought into
the site for consumption.

In the lower levels at Kebara cave (units XIII–XII), in contrast with the unit
XI–IX occupations described previously, the composition of the lithic assemblage
as well as the faunal remains suggest that the cave was used on a short-term
basis, probably as a hunting station. Surprisingly, despite exceptionally low den-
sities of artifacts in unit XIII, huge fireplaces have been observed in the central
area. In unit XII, Neandertals introduced Levallois end-products as personal gear
and completed their toolkit by on-site flintknapping. As previously described, a
combination of both strategies of provisioning (provisioning of individual and
place) testifies to the flexibility of Middle Paleolithic organizational behavior
at Kebara.

The late Middle Paleolithic examples presented above often point to systems
of low residential mobility, with some occupations resembling task-specific activ-
ity loci, others much longer-term repetitive occupations (base camps?), and some
varying over time, as in the cases of the long stratigraphic sequences at Kebara and
Umm el Tlel. A similar diachronic change in site occupation behavior has been
observed in Qafzeh cave (Hovers 1997, 2001) during OIS 5. In southern Jordan,
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the available information from Tor Faraj and Tor Sabiha, two sites located along the
southern edge of the Jordanian plateau, point to a combination of radiating and
circulating settlement patterns (Henry 1995b). In Tor Sabiha, situated at 1,300 m
asl on the plateau, the composition of the stone tool assemblage (introduction of
large Levallois points as personal gear and local raw material reduction on site), to-
gether with low densities of occupation, seem to reflect “ephemeral high elevation
summer camps provisioned opportunistically from resources found within their
catchment” (Henry 1998:128). But the development of final processing activities
(tool fabrication, maintenance and rejuvenation) could also suggest a task-specific
locale. Levallois points, often considered as hunting/butchering implements, could
have been imported to the site in anticipation of such specialized activities. In Tor
Faraj, positioned at 900 m asl, spatially organized and repeated occupations have
been documented, which often have the characteristics of base camps in a logis-
tical strategy (provisioning of place with raw material from within and outside
the site catchment; complete reduction sequence on site; Henry 1995b, 1998).
But lithic densities remain low (123 to 205 /m3; Henry 1995b: table 7.6), indica-
tive of relatively brief occupations even if longer than in Tor Sabiha. Considering
these two sites as roughly contemporaneous and in spite of the lack of fauna or
plant remains, Henry (1995) interpreted Tor Faraj as winter occupations in the
lowlands and Tor Sabiha as summer stations at higher elevation. In this interpre-
tation, the topography and absolute altitude structured the nature of the mobility
system.

The early Middle Paleolithic sites in the Negev, although within the steppic
belt, possibly represent occupations during periods of greater precipitation when
this sub-region fell within the vegetational belt of the open parkland, and not the
semiarid zone. Thus, if these Middle Paleolithic occupations took place in con-
ditions resembling those of Mt. Carmel, we may expect similar mobility patterns
that range from residential through logistical strategies, and perhaps more often
the combination of the two.

CONCLUSIONS

Most Levantine Mousterian sites are located within the present distribution
of the Mediterranean woodland ecozone (Bar-Yosef 1995), and this belt was even
more extensive during the early Upper Pleistocene (Horowitz 1979). Conversely,
sites are less common in the steppic southern and eastern parts of the Levant. In our
current knowledge, late Middle Paleolithic occupations are more numerous than
occupations of early Middle Paleolithic age, and they often occur in multilayered
sites occupied recurrently over the course of thousands of years. In addition,
many late Middle Paleolithic sites also seem to be more densely occupied (e.g.,
Kebara, Amud). Hence, the available evidence suggests either changes in mobility
patterns or demographic increase or some combination of the two during the
Middle Paleolithic. To date, no early Middle Paleolithic sites have been described
which demonstrate an intensity and permanence of occupation comparable to what
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is seen in the late Mousterian sequence in Kebara cave. Admittedly, however, very
few early Middle Paleolithic sites are known. Consequently, it is quite difficult
to evaluate the proposed hypothesis of a change in human population size per
territory from the early to the late Middle Paleolithic (see also discussion in Hovers
2001).

Nevertherless, during the onset of OIS 4, it is probable that some population
increase did occur, due perhaps to a combination of local population growth
and an influx of people from the Anatolian plateau (Bar-Yosef 2000). Stiner et al.
(1999, 2000) present evidence, based on changes in dietary breadth, predator-prey
computer simulation modeling, and an observed decline in mean body sizes of
Late Pleistocene tortoises, that human populations in the Levant may have grown
somewhat toward the end of the Middle Paleolithic, after about 55,000 years ago,
thereby reopening the door to discussions of late Neandertal hunting pressure on
the larger ungulates, albeit on a subtle scale if compared to later human impacts
on Pleistocene environments (Stiner 2001).

Evidence for population increase is also suggested by the more numerous
and diversified late Middle Paleolithic sites and the more intensive and repetitive
use of the caves as described above. It is in fact possible that these changes began
first during the occupation of Qafzeh cave, as proposed by Hovers (2001), namely
during the early part of the Upper Pleistocene.

The Kebara faunal data provide additional though tentative evidence for de-
mographic increase in the late Middle Paleolithic (Speth 2004). A striking feature
of Kebara’s faunal record is the monotonic decline of the principal larger-bodied
animals – red deer and aurochs – over the entire four-meter-deep Middle Pa-
leolithic sequence and continuing into the early Upper Paleolithic. Particularly
noteworthy is the fact that this decline continues unabated across several major
swings in regional paleoclimate that are clearly evident in the speleothem-based
oxygen-isotope record from Soreq Cave in Israel (Bar-Matthews et al. 1998, 1999;
Speth and Tchernov 2002). A long-term trend of similar nature is documented for
the Wadi Meged faunal sequence, spanning the early Middle Paleolithic, Upper
Paleolithic and Epipaleolithic from the sites of Hayonim cave and Meged rockshel-
ter (Stiner this volume). Here, changes in ungulate prey sizes are examined from
the standpoint of biomass-corrected data and indicate that large mammal com-
munities may have been affected by human predation as early as the late Middle
Paleolithic, and certainly by the early Upper Paleolithic. More robust findings on
this subject in the Wadi Meged thus far come from the small game data.

In light of the Soreq Cave record, it seems very unlikely that the “phasing
out” of the two largest-bodied taxa at Kebara can be attributed in any simple or
direct way to changes in paleoclimate. Instead, increasing predator pressure seems
to have contributed to the trend, the predator of course being the late Neandertal
inhabitants of the region and/or the influx of Upper Paleolithic populations to
adjoining regions (see Davis et al. 1988 for an earlier discussion of overhunting).
Most paleoanthropologists assume, for the most part implicitly, that pre-modern
human population densities in the eastern Mediterranean would have been too
sparse to have had such an impact on these animals. Kebara, however, provides
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a few other pieces of evidence that may also point to overhunting in the later
part of the Middle Paleolithic. For example, mean crown heights of the lower 4th
premolars and third molars of adult gazelles increase steadily (i.e., the teeth are less
heavily worn) from the beginning of the sequence right into the early Upper Pale-
olithic indicating that, over time, Kebara’s Neandertal hunters focused ever more
heavily on younger adult gazelles, a possible sign of subsistence intensification.
Moreover, not only were Kebara’s hunters making increasing use of juvenile and
young adult gazelles, prey that would have ranked lower than their prime-adult
counterparts, other data such as relative skeletal completeness and the number of
heads compared to postcranial parts that were transported back to the cave, suggest
that the hunters had to travel longer distances to procure game, further indication
of subsistence intensification during the latter part of the Middle Paleolithic.

Thus, Kebara’s faunal evidence may point to overhunting of the largest mam-
malian taxa and intensified procurement of lower-ranked gazelles. This trend ap-
pears to be unrelated to the climatic changes that were affecting the region at the
same time. Human demographic pressure, therefore, seems to have been a con-
tributing cause. However, even if we accept a demographic explanation for the
patterning, by itself Kebara does not demonstrate that the phenomenon affected
the entire region. Hence, at this stage we must regard the Kebara evidence as
suggestive rather than conclusive.

One may argue from the above observations that the most readily visible
differences between the early and late Mousterian are about numbers of people
on a landscape—rates and timing of visitation and, perhaps, the sizes of the so-
cial groups present. From the point of view of site structure, we see substantive
contrasts between Hayonim and Kebara caves and the successive phases of the
Mousterian that they represent. Hayonim seems to be characterized by redundant,
spot-specific use of domestic space, whereas Kebara displays a more rigidly parti-
tioned spatial pattern, probably in response to higher rates of debris generation.
Finer variations in resource scheduling may also be apparent in the late Mouste-
rian, but this is less certain due to the limitations of the Hayonim sample sizes.
What indications we find of predator pressure on large mammals are subtle. The
ungulate mortality evidence is suggestive but as yet unclear with respect of varia-
tion within the Mousterian. Evidence of pressure on small game resources seems
clear. Convincing indications of more people in the later Mousterian appear as two
spatial aspects of the archaeological record: internal differentiation in site structure
during the later Mousterian and, on a geographic scale, greater numbers of sites
that may also be richer in material.

Our principal conclusion, perhaps best viewed at this stage as a working hy-
pothesis, is that the changes in settlement patterns between the early and the late
Middle Paleolithic reflect an increase in regional population, as well as shifts in for-
ager mobility in response to seasonal and eventually long-term changes in resource
distribution and abundance. We believe that these settlement changes are most
parsimoniously accounted for by reference to a combination of demographic and
paleoecological factors rather than by positing a change in the cognitive capacities
of local or intrusive populations.
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Delage C., L. Meignen and O. Bar-Yosef 2000. Chert procurement and the organization of lithic pro-

duction in the Mousterian of Hayonim cave (Israel). Journal of Human Evolution 38: A10–A11.
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Chapter 10

Housekeeping, Neandertal-Style
Hearth Placement and Midden Formation

in Kebara Cave (Israel)

John D. Speth
Museum of Anthropology, University of Michigan, Ann Arbor, Michigan 48109-1079 USA

ABSTRACT

This paper shows that Neandertals used the Middle Paleolithic site of Kebara Cave
(Israel) in a manner that is consistent with the way that modern hunter-gatherers
might use such a cave. More specifically, I review evidence showing that these ho-
minids (1) repeatedly built or rekindled their hearths in more or less the same place
over a period of several thousand years; (2) periodically emptied their fireplaces
and cleared the habitation area of larger lithic and faunal debris; and (3) disposed
of hearth cleanings and other debris in a substantial midden that accumulated
along the cave’s north wall. These observations, while in no way proving that Ne-
andertals were the cognitive equals of their Upper Paleolithic successors, should
nonetheless help to counter the pervasive image of these hominids as bumbling
dimwits whose habitations lacked human-like internal patterning or structure.

INTRODUCTION

The interpretation of Neandertal lifeways has probably never been as po-
larized as it is today. At one extreme are many archaeologists and biological an-
thropologists, and quite a few geneticists, who see Neandertals as belonging to a
species other than our own, most often a decidedly inferior one in terms of both
behavior and cognitive wherewithal (e.g ., Mellars 1996, 2000; Krings et al. 1997;
Stringer and McKie 1997; Harpending et al. 1998; Hublin 2000; Klein 2000).
At the other extreme are quite a few archaeologists, together with the so-called
“multiregionalists” and a much smaller but growing contingent of geneticists, who
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see Neandertals as close cousins, perhaps “technologically challenged” but defi-
nitely not lacking in essential cognitive machinery (e.g ., Frayer et al. 1993; Tem-
pleton 1993, 2002; Wolpoff and Caspari 1997; Clark 1997; Duarte et al. 1999;
Zilhão and d’Errico 1999; Wolpoff et al. 2000, 2001; Zilhão 2000). Of course, this
is an exaggerated picture of reality, as one can find scholars occupying a spectrum
of positions between the two extremes (see discussions in Trinkaus and Shipman
1993; Relethford 2001), but the endpoints are by far the most visible and certainly
have attracted the lion’s share of media attention (Wong 1999).

So as not to keep the reader guessing, my position lies closer to the latter end-
point, the view that sees Neandertals as cousins, not as a separate species. From
this perspective, I tend to see the so-called “creative explosion” of the Upper Pale-
olithic (Pfeiffer 1982) more as the visible (and geographically patchy) expression of
a long period of social, demographic, economic, and technological intensification
(e.g ., Hayden 1993; Kuhn and Stiner 1998) rather than as the product of a newly
emergent hominid with qualitatively superior mental abilities (Klein 2000).

I recognize, however, that there are cogent arguments for and against both
positions, and that in reality the issue remains far from resolved. For archaeologists,
the Neandertal conundrum ultimately stems from the fact that our frameworks and
explanations can be drawn from two very different theoretical domains, and we
presently lack a basis for deciding which one is most appropriate. On the one
hand, we know that more complex cognitive and symbolic capacities did in fact
evolve during the past two and a half million years, so why not expect such changes
toward the end of the Middle Paleolithic? On the other hand, in the archaeological
record left by unquestionably fully modern humans, there are many instances
where clear-cut material expressions of their complex symbolic capabilities are
simply not manifest, perhaps because the requisite social or economic stresses, or
opportunities, that might favor such expression were insufficient or lacking. Thus,
for example, parietal and mobile art, the traits most often thought to herald the
emergence of fully modern humans, appear quite suddenly in Western Europe in
the early Upper Paleolithic, but are conspicuously absent throughout most of the
Upper Paleolithic in both Southwestern Asia and the Far East, yet no one would
seriously suggest that these Asian areas were occupied by a different hominid
species with inferior cognitive abilities. After all, the Near East and China, despite
their striking artistic silence throughout much of the Upper Paleolithic, went on
to become two of the world’s earliest centers of plant and animal domestication,
sedentary village life, and complex civilizations. It seems that archaeologists may
have great difficulty settling the question of whether or not Neandertals were
cognitively challenged, so long as we continue to demand as proof of such capacity
nothing short of cave paintings, carved ivory plaques, or ochre-encrusted aurochs
skulls. Unfortunately, by equating “humanness” with traits such as these, or with
more problematic ones like blade-making, bone-working, building huts, collecting
shellfish, or hunting dangerous prey (see discussions in Hayden 1993; Wolpoff
and Caspari 1997; Bar-Yosef and Kuhn 1999; McBrearty and Brooks 2000), even
many Holocene cultural entities would almost certainly fail to qualify as products
of cognitively modern humans (e.g ., Belfer-Cohen and Hovers 1992). If one were
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to follow this line of reasoning to its logical conclusion, we would be forced to
demote much of the Paleo-Indian and early Archaic record of both eastern and
western North America to the realm of the pre-human!

So where does this leave us? In the work that has been done at the Israeli
Middle Paleolithic site of Kebara Cave, no one has encountered evidence of ochre-
encrusted skulls, carved ivory plaques, or paintings on the cave walls. Not sur-
prisingly, therefore, we are unable to conclude that Levantine Neandertals were
the cognitive equals of their artistically mute Upper Paleolithic successors. What
I can do here is far more modest, and that is to show that Neandertal occupation
in Kebara Cave was anything but random or haphazard, and that instead these
hominids used the cave in a manner that is consistent with the way that modern
hunter-gatherers might use such a cave. More specifically, I will show that Nean-
dertals (1) repeatedly built or rekindled their hearths in more or less the same place
over a period of several thousand years; (2) repeatedly emptied their fireplaces and
cleared the habitation area of larger lithic and faunal debris; and (3) disposed of
hearth cleanings and other debris in a midden that accumulated along the cave’s
north wall. Needless-to-say, these are not particularly earth-shattering observa-
tions, but they should help in some small measure to counter the surprisingly
pervasive and tenacious image of Neandertals as bumbling dimwits, whose behav-
ior was unplanned and whose habitations lacked internal patterning or structure
(e.g ., Pettitt 1997; Kolen 1999).

KEBARA AND ITS FAUNA

Kebara is a large cave on the western face of Mt. Carmel (Israel), about
30 km south of Haifa and 2.5 km east of the present-day Mediterranean shoreline.
Two major excavations at the site, the first conducted by Moshe Stekelis between
1951 and 1965 (Schick and Stekelis 1977), the second by a French-Israeli team
codirected by Ofer Bar-Yosef and Bernard Vandermeersch between 1982 and 1990
(Bar-Yosef 1991; Bar-Yosef et al. 1992), yielded thousands of animal bones and
stone tools from a 4-m deep sequence of Middle Paleolithic deposits dating between
approximately 60,000 and 48,000 years ago (Valladas et al. 1987).

Stekelis’s excavations were conducted within 2 × 2-m grid squares by arbi-
trary horizontal levels (spits), typically 10–20 cm in thickness. Almost all of the
excavated deposits were screened and all faunal material, including unidentifiable
bone fragments, were kept. Depths for levels were recorded in cm below a fixed
datum. In the more recent work at the site, directed by Bar-Yosef and Vandermeer-
sch, the excavators employed 1-m grid units (often divided into smaller subunits),
many items (including fauna) were piece-plotted, and wherever possible they fol-
lowed the natural stratigraphy of the deposits, using levels that seldom exceeded
5 cm in thickness. Depths were again recorded in cm below datum, using the
same reference point that Stekelis had used. The newer excavations recognized
nine natural stratigraphic levels (units) within the Mousterian sequence: unit XIII
(bottom) to unit V (top). The early Upper Paleolithic levels begin with unit IV.



174 SPETH

While both approaches–horizontal spits and natural stratigraphic levels–result in
the pooling of material from more than one occupational episode, I focus here on
materials from the newer excavations in order to minimize the distortion that may
arise from the use of aggregated samples.

Results are evaluated statistically using the following methods. For testing
the significance of the difference between two percentages, I use the arcsine trans-
formation (ts), as defined by Sokal and Rohlf (1969:607–610); and to evaluate
differences between means I use standard unpaired t-tests (t).

Most of the larger mammal remains derive from two taxa – mountain gazelle
(Gazella gazella, ca. 60%) and Persian fallow deer (Dama mesopotamica, ca. 21%).
Other animals, represented by small numbers of specimens, include roe deer
(Capreolus capreolus, < 1%), red deer (Cervus elaphus, 6%), wild goat (Capra cf.
aegagrus, 1%), wild boar (Sus scrofa, 5%), and aurochs (Bos primigenius, 7%). Small
numbers of equid remains are also present (Davis 1977; Eisenmann 1992; Speth
and Tchernov 1998, 2001).

Nearly half of Kebara’s Middle Paleolithic ungulate remains came from an
extremely dense concentration of bones which accumulated within a roughly 2-m
to 4-m-wide zone close to the cave’s north wall, and particularly from stratigraphic
units IX–XI. In the central floor area of the cave, separated by a gap of several meters
from the north wall accumulations, and most clearly evident in unit X (the so-called
“décapage”), bones were encountered in small, discrete concentrations or patches,
separated from each other by zones with few or no bones (see Meignen et al.
1998:230–231). Studies of the sediments on the cave floor, using on-site Fourier
transform infrared spectrometry, indicate that these localized bone concentrations
reflect the original burial distribution, not the end-product of selective dissolution
following burial (Weiner et al. 1993).

While there is clear evidence throughout the cave’s Middle Paleolithic se-
quence for the intermittent presence of carnivores, most notably spotted hyenas
(Crocuta crocuta), the modest numbers of gnawed and punctured bones, the scarcity
of gnaw-marks on midshaft fragments (Marean and Kim 1998:S84–S85), and the
hundreds of cut marked and burned bones, as well as hearths, ash lenses, and
large numbers of lithic artifacts, clearly testify to the central role played by hu-
mans in the formation of the bone accumulations (Bar-Yosef et al. 1992; Speth and
Tchernov 1998, 2001).

HEARTHS

Let me begin by briefly considering the nature and placement of hearths
at Kebara. As these fascinating features have been discussed elsewhere in detail
(Meignen et al. 1989, 2001; Bar-Yosef et al. 1992), I present here only a brief
summary. Most of the fireplaces occur out on the floor of the cave, well away from
the walls. In this central area, the sequence of superimposed and often overlapping
hearths and ash lenses attains the remarkable thickness of nearly four meters. Most
of the hearths were built directly on the surface, with no trace of a pit or basin.
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Others, however, are classic basin-shaped features that were set in shallow pits
excavated below the surrounding surface. Most of the hearths, whether on the
surface or in basins, are round to oval features, and average between 30 cm and
60 cm in diameter. A few, however, are much larger, with diameters exceeding
80 cm to 100 cm. One of the striking aspects of Kebara’s hearths is their consistent
internal stratigraphy. Most have a 3-cm to 5-cm-thick, brownish black to black
organic horizon at the base, often containing small pieces of wood charcoal and a
surprising number of charred legume seeds (Baruch et al. 1992; Lev et al. 2005).
This dark horizon is overlain by a 5-cm to 8-cm-thick lens of yellowish to whitish
ash. In addition, the sediments directly beneath many of the hearths have been
altered to a distinctly reddish brown or orange color, almost certainly the result
of intense or prolonged heat. Stratigraphic and micromorphological studies of the
sediments in the hearths indicate that many of these features were rekindled more
than once. Moreover, scores of hearths are superimposed on top of each other,
either directly, or in closely overlapping, almost imbricated, succession, making it
clear that their placement stayed highly localized within the central area of the cave
for millennia, a pattern that is anything but haphazard or unstructured (Figure 1).

MIDDEN

Now let us turn to evidence showing that Kebara’s Neandertal inhabitants
repeatedly cleaned faunal debris from the habitation area and dumped it along the
north wall of the cave, over time forming a substantial midden. This, by the way, is
not a new conclusion. Stekelis, who excavated in Kebara nearly half a century ago,
was struck by the sheer volume of bone along the north wall, and concluded that
it probably represented “. . . the kitchen midden of the Mousterian inhabitants”
(Schick and Stekelis 1977:102). The stone tools found there are consistent with
Stekelis’s view, as the assemblage is “comprised of larger pieces than elsewhere in
the cave and includes an abundance of cores, cortical elements, flakes, and other
waste . . . ” (Bar-Yosef et al. 1992:526).

Keeping habitation areas clear of debris is, of course, commonplace among
contemporary hunter-gatherers. In modern forager camps, trash tends to accumu-
late along the peripheries of the habitation area, a pattern that becomes increas-
ingly apparent the longer the occupation (e.g ., O’Connell 1987). Here, I present
in summary form several lines of faunal evidence supporting the view that the
concentration of bones along the north wall does, in fact, represent a Middle Pa-
leolithic midden consisting largely of secondary refuse that accumulated during
extended periods of intensive occupation of the cave by Neandertals.

1. Most of the Middle Paleolithic faunal remains are concentrated vertically
within three principal stratigraphic units, IX, X, and XI, denoting the
principal period of midden formation. There is a smaller but nonetheless
distinct peak in unit VII, which probably marks a period of renewed though
less intense midden development (see Figure 2; Number of Identifiable
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Figure 1. Part of Kebara’s west profile, showing superimposed Middle Paleolithic hearths.

Specimens or NISP). The attenuated nature of the peak in unit VII may
also be accentuated somewhat by the smaller scale of excavations in this
unit.

2. In units IX through XI, and again in unit VII, nearly 60% of all ungulate
dentitions (intact tooth rows and isolated teeth) are concentrated close to
the north wall, not out on the floor of the cave (see Figure 3; NISP). In
contrast, in units V, VI, VIII, and XII, the proportion of dentitions that
occur near the wall is exceedingly small.
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Figure 2. Stratigraphic distribution of faunal remains (NISP) from Kebara Cave (larger
mammals include gazelle, fallow deer, wild boar, red deer, and aurochs).

Figure 3. Proportion of total ungulate dentitions (intact tooth rows and isolated teeth;
NISP = 6531) that occur in the midden zone close to cave’s north wall.
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Figure 4. Comparison of average Modified General Utility Index (MGUI) of ungulate
faunal remains in north wall concentration and central cave floor.

3. Detailed taphonomic studies of the bones in the north wall accumulation
indicate that humans, not hyenas, were the principal agents in its for-
mation. Evidence for this includes the modest number of gnawed and
punctured bones; the scarcity of gnaw-marks on midshaft fragments, in-
dicating that marrow had been removed from most bones before hyenas
had access to them (Marean and Kim 1998:S84–S85); and the presence
of hundreds of cut marked and burned bones (see Speth and Tchernov
1998, 2001).

4. In three of the four major ungulate taxa at Kebara (i.e., gazelle, fallow
deer, aurochs), the average utility (using Binford’s [1978] Modified Gen-
eral Utility Index or MGUI) of the bones in the north wall assemblage
is significantly lower than the value for bones from the central floor area,
suggesting disposal of less-valued carcass parts of these animals in the mid-
den (Figure 4; gazelle, t = −4.965, p < .0001; fallow deer, t = −7.086,
p < .0001; aurochs, t = −3.208, p = .001; Binford 1978:74).

5. The average length (cm) of bone fragments found near the north wall is
significantly greater than in the central floor area in all taxa but fallow
deer, and the difference becomes more pronounced the larger the animal
(see Figure 5; all taxa combined, t = 4.267, p < .0001; gazelle, t = 3.540,
p < .001; fallow deer, t = 0.954, p > .05; wild boar, t = 3.058, p < .01;
red deer, t = 3.004, p < .01; aurochs, t = 4.508, p < .0001). Again, this
result is compatible with the view that less heavily processed parts were
discarded in the midden area. The smaller size of fragments on the cave
floor might be due to more intense trampling but, as discussion below will
attempt to show, this is probably not the case.
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Figure 5. Comparison of mean length (cm) of bone fragments in north wall
concentration and central cave floor.

6. Heads (maxillae, mandibles, isolated teeth, and miscellaneous cranial
parts), the bulkiest part of the ungulate carcass, are proportionately (and
absolutely) more abundant in the midden area than out on the floor of
the cave (see Figure 6). On average, roughly half (51.0%) of all bone frag-
ments in the midden derive from crania compared to only 37.6% in the
habitation area (ts = 16.10, p < .0001). Significant differences are seen
in all five taxa and, not surprisingly, the magnitude of the difference is
greatest in the larger ones (gazelle, ts = 7.09, p < .0001; fallow deer, ts

= 11.07, p < .0001; wild boar, ts = 6.40, p < .0001; red deer, ts = 5.80,
p < .0001; aurochs, ts = 7.87, p < .0001).

7. Cut marks, reflecting both dismemberment and defleshing, are signifi-
cantly more common on bones in the habitation area than on bones that
had been tossed into the midden (see Figure 7; 12.1% vs. 9.2%, ts = 5.59,
p < .0001). The difference is significant, or nearly so, in four of the five
major taxa (gazelle, ts = 2.33, p < .05; fallow deer, ts = 4.25, p < .0001;
wild boar, ts = 0.63, p > .05; red deer, ts = 1.81, p = .07; aurochs,
ts = 2.82, p < .01). I see these results as evidence that material in the
midden received less intensive processing prior to discard than material
that remained on the floor of the cave.

8. The proportion of complete first and second phalanges, two potentially
important marrow bones, is greater in the midden than out on the floor
of the cave (see Figure 8; all taxa combined, ts = 6.35, p < .0001). While
comparisons within individual taxa are handicapped by small sample sizes,
the contrast between midden and floor is significant, or nearly so, in three
of the five taxa (gazelle, ts = 4.82, p < .0001; fallow deer, ts = 1.81,
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Figure 6. Cranial remains as a proportion of total NISP in north wall concentration and
on cave floor.

Figure 7. Proportion of cut marked remains in north wall concentration and on cave floor.
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Figure 8. Proportion of complete 1st and 2nd phalanges in north wall
concentration and on cave floor.

p = .07; wild boar, ts = 0.62, p > .05; red deer, ts = 2.35, p = .05;
aurochs, ts = 0.92, p > .05). Again, the suggestion is that bones tossed
into the midden were less intensively processed, on average, than those that
remained behind in the habitation area. One might argue, of course, that
more foot traffic on the floor of the cave accounts for the higher incidence
of breakage there (as well as the smaller average fragment size, noted
before). Fortunately, the condition of the crania may help us determine
whether the breakage in phalanges derives more from trampling or from
food-processing. If trampling were the principal source of fragmentation,
skulls, being one the most fragile elements in the ungulate skeleton, should
be more highly fragmented in the habitation area than in the midden.
This is not the case, however. The proportion of isolated teeth compared
to teeth that remain socketed in mandibles and maxillae is significantly
higher in the midden (81.9% vs. 66.4%, ts = 13.23, p < .0001), a breakage
pattern opposite to the one seen in phalanges. It therefore seems unlikely
that higher fragmentation in the phalanges, bones that should stand up
to attrition better than crania, can be attributed to trampling. Marrow
extraction would seem to be a much more likely explanation.

9. One of the most interesting results to emerge from the study of spatial
patterning concerns the distribution of burned bones. Before discussing
this patterning, however, I need to digress briefly to point out that bones
became burned at Kebara largely as a result of cooking, not accidental
post-discard exposure to fire. This conclusion is suggested by four prin-
cipal observations (see Speth and Tchernov 2001:63): first, burning is
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concentrated on limb epiphyses (5.6%) rather than on midshafts (2.3%;
ts = 2.83, p < .01); second, burning is more common on elements of
mature animals (5.6%) than on those of juveniles (3.6%; ts = 2.02,
p < .05); third, in adults, the proportion of burned bones varies in a
systematic fashion across anatomical units, such that limbs are more of-
ten burned than heads, axial elements, or feet (see Speth and Tchernov
2001:62); and finally within the limbs, the average marrow utility (Binford
1978:27) of those limb elements that are burned (63.1 ± 26.7) is signifi-
cantly greater than the average utility of those that are not (54.8 ± 29.3;
t = −3.29, p = .001; gazelle and fallow deer combined).

Now let us return to the spatial distribution of burned bones at Kebara.
Burned bones comprise a significantly greater proportion of the faunal assemblage
in the north wall midden than in the remains out on the cave floor (5.8% vs. 4.1%,
excluding isolated teeth; ts = 3.69, p < .001). When looked at by species, sample
sizes decline precipitously in all but two taxa, gazelle and fallow deer; in these two
animals, however, the relationship persists and remains significant (see Figure 9;
gazelle, ts = 2.65, p < .01; fallow deer, ts = 2.61, p < .01). The higher incidence of

Figure 9. Proportion of burned bones in north wall concentration and on cave floor
(isolated teeth are excluded from calculations).
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burned bones close to the wall of the cave at first seems counterintuitive in light of
the fact that most of the fireplaces are located well away from the wall. One could
argue that, like the breakage in phalanges, this result is an artifact of attritional
processes. I have already noted that the proportion of isolated teeth is greater in
the midden area than out on the cave floor. This could indicate that fragmentation
of skulls, by sediment compaction or other attritional processes, was more intense
near the north wall. And, since burned bones are far more fragile than unburned
ones, the higher proportion of charred items in the midden could simply indicate
that more of the burned elements in this part of the site had broken apart into
smaller pieces. In order to check this, I recomputed the percentages of burned
bones in the two areas of the cave, but this time looking only at complete elements
(e.g ., carpals, tarsals, phalanges, etc.). The difference between midden and floor
area persists, despite the reduction in sample size. Along the north wall, nearly
6.4% of the complete bones are burned compared to only 4.1% on the cave floor,
a difference that remains statistically significant (ts = 2.63, p < .01).

If one accepts that the concentration of bones close to the north wall does in
fact represent a midden, and if one also accepts that much of the burning is the re-
sult of cooking activities, not accidental post-discard exposure of bones to fire, then
the higher incidence of burned bone close to the north wall indicates that Kebara’s
Neandertal inhabitants periodically cleaned out their cooking and eating areas
and dumped this debris in the midden. While such behavior is commonplace in
long-term encampments of contemporary foragers, this evidence of fastidiousness
may come as a surprise to those who view Neandertals as subhuman dimwits.

CONCLUSIONS

I think it is safe to conclude, on the basis of the evidence presented here,
that the late Middle Paleolithic encampments in Kebara Cave display reasonably
clear-cut evidence of internal order and structure. Other Neandertal sites in the
Near East, such as Amud (Hovers et al. 1991:156), Tabun (Albert et al. 1999), and
Tor Faraj (Henry et al. 2004), and sites like Abric Romanı́ at the far western edge of
the Neandertal world (Pastó et al. 2000; Vaquero et al. 2001), are revealing equally
compelling evidence of internal structure.

What do the findings at Kebara and elsewhere have to say about the Middle to
Upper Paleolithic “transition”? For one thing, they tell us that the transition, at least
in so far as it is reflected in patterned use of living space, did not occur at the tra-
ditional boundary between the Middle and Upper Paleolithic, but squarely within
the former, perhaps as much as 60,000 years ago, possibly more. This of course
is problematic, because one must either conclude that (1) late Neandertals pos-
sessed the mental capacities that many would like to reserve for modern humans,
or (2) the criterion is inappropriate for identifying modernity (e.g ., Pettitt 1997).
This, at least, is the way many archaeologists would dichotomize this dilemma. I
can’t resolve it, but I can muddy the water a little more. I think there is a third
alternative, where (1) and (2) are both true, that needs to be considered, if for no
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other reason than to falsify it. Let me explain this third possibility by means of an
example drawn from the much younger archaeological record of North America.

Human presence in North America begins about 12,000 years ago, some
would say earlier. These first inhabitants of the New World are generally known as
“Paleo-Indians.” Many Paleo-Indian sites, particularly in the mid-continent region
of North America, testify to the considerable prowess of these early hunters, tack-
ling mammoths and perhaps mastodons, as well as a large and now-extinct form
of bison. By about 8,000 years ago, these big-game hunters gave way to much less
newsworthy Archaic-period foragers, who eked out a meager existence harvesting
seeds, nuts and smaller animals in the vast deserts, prairies, and forests of North
America.

The relevance of the North American record to the question of Neandertal’s
organizational and mental capacities is simply this: most archaeological sites that
date to the Paleo-Indian and early Archaic periods—periods that together last some
5,000 to 6,000 years and represent nearly half of the securely known occupation
span of the New World—have little or no evident internal structure. Most are just
“patches” or “scatters” of artifacts and bones, with few if any formal hearths: isolated
patches and lenses of ash are much more the norm for thermal features. Moreover,
most sites from these periods have little or nothing in the way of ornaments or grave
accompaniments; huts are generally absent or very controversial; and art of any
non-perishable sort is virtually non-existent. They certainly didn’t paint cave walls;
in fact, we are hard-put in most cases to find anything that even remotely smacks
of symbolism. If we were to use the same criteria that we apply to Neandertals, we
would have to conclude that the inhabitants of North America up until only a few
thousand years ago were “cognitively challenged.” The parallels with the record
of the Middle Paleolithic are even more striking if we exclude from consideration
the few dry caves in western North America and waterlogged sites in Florida of
late Paleo-Indian and early Archaic age which have miraculously preserved traces
of basketry, textiles, and other unusual and highly perishable items.

Then in the late Archaic, around 5,000 years ago give or take a millennium,
came North America’s counterpart to Eurasia’s Upper Paleolithic “revolution.” We
suddenly see an explosion of art–intricately shaped and often engraved “exotica” of
shell, antler, bone, stone, tortoise shell, and native copper, including cups, tubes,
pendants, beads, pins, rattles, atlatl hooks and weights, and gorgets; there are also
remnants of elaborately decorated textiles and baskets, and almost ubiquitous red
ochre. Many of the raw materials came from distant lands–marine shell from the
Gulf of Mexico, shark’s teeth from the mid-Atlantic states, copper from the Lake
Superior region of Michigan, galena and mica from Illinois and the Appalachians.
This is also the time when we begin to see large numbers of burials clustered
together in real cemeteries, not just a few peppered here and there over the ar-
chaeological landscape; and for the first time many of these burials are elaborately
decked out with ornaments and other “exotica,” so much so at times that we
begin to speculate about the beginnings of prestige enhancement and wealth dis-
play, about “big men,” about reduced mobility and increasing conflict, about the
growing importance of intergroup exchange and political alliances, about the very
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seeds of societal inequality and hierarchy. This is the bread and butter of North
American archaeology. And while there is lots to argue about (particularly about
what is “cause” and what is “effect”), everyone seems to agree that in some form
or other what we are seeing over the course of the Archaic is the playing out of
gradually increasing populations that were slowly filling in the landscape, reduc-
ing people’s ability to “vote with their feet” when things got tough, and thereby
compelling them to begin playing with alternative economic, social and political
strategies for maintaining the delicate balance between war and peace—in a word,
social, technological, economic, and political intensification. No one, of course,
would believe for a nanosecond that in the artless and style-devoid silence of the
early Archaic we are dealing with a cognitively impaired proto-human.

In fact, many of North America’s regional archaeological sequences bear wit-
ness to the same general developmental trajectory: the sequences almost invariably
begin with some variant of an “early archaic” stage, characterized by small, highly
mobile populations; little or no evidence of patterned use of space in sites; almost
no evidence of long-distance exchange; very little in the way of non-perishable
art; and artifact assemblages that display little spatial or temporal stylistic differ-
entiation. Late in the sequences, populations have grown much larger; mobility is
greatly curtailed; sites begin to display much more clear-cut evidence of internal
structure; long-distance trade has become much more evident and involves large
quantities of ornately decorated and “exotic” items; and stylistic differentiation
in projectile points, but especially in ceramics, reaches the point where nearly
every valley has its own distinctive styles, and time-slices sometimes as short as
25–50 years can be distinguished on stylistic grounds alone. What I have just de-
scribed could easily serve, in broad outline, as a description of the major contrasts
between the Middle and Upper Paleolithic. There is at least enough similarity here
to be cause for concern.

Given this scenario, the “transition” taking place during the Levantine late
Middle Paleolithic might be seen as broadly analogous to the changes that charac-
terize the “intermediacy” of the middle Archaic period in eastern North America:
a variety of faunal evidence points to a noticeable demographic upswing in lo-
cal, perhaps regional, human populations (Stiner et al. 2000; Speth and Tchernov
2002; Speth in press); burials become an expectable part of the archaeological
record; and the deeply stratified sequences of hearths and ash lenses found in sites
like Kebara, Tabun, and Amud reflect seasonally declining residential mobility and
more structured use of living space (e.g ., Hovers et al. 1991; Albert et al. 1999).
Looking farther a field, one might be tempted to see the appearance of ornaments,
bone tools, and occasional huts in the Châtelperronian as a reflection of a similar
trend toward social and economic intensification (e.g ., d’Errico et al. 1998, 2003).
There is at least some food for thought here.

As I indicated at the outset, nothing that I do in this brief paper will prove
that Levantine Neandertals were the cognitive equals of their Upper Paleolithic
successors, though this remains a viable possibility, but I hope that I have at
least helped to show that there is nothing distinctly “unhuman” about the spatial
structure of Neandertal habitation in Kebara Cave.
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grotte de Kébara (Mont Carmel, Israël). In M. Olive and Y. Taborin (Eds.), Nature et fonction des
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interdisciplinaire. In J.-P. Brugal, L. Meignen and M. Patou-Mathis (Eds.), Économie préhistorique:
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Chapter 11

The Middle Paleolithic
of the Levant

Recursion and Convergence

John J. Shea
Anthropology Department, Stony Brook University Stony Brook, NY USA 11794-4364

ABSTRACT

Improved geochronology for the Middle Paleolithic Levant reveals a “recursive”
trajectory to several important dimensions of archaeological variability. This pa-
per argues these recursions stem from repeated turnovers of Levantine hominin
populations. Neandertals and early modern humans appear to have occupied the
Levant at different times. Nevertheless, the similar lithic assemblages associated
with these humans are seen by many researchers as evidence for cultural contacts
and evolutionary continuity. Closer examination suggests they arise from conver-
gence in hominin behavioral evolution, probably in the context of competition for
the same ecological niche.

INTRODUCTION

Our ability to infer trajectories of culture change depends heavily on chronol-
ogy. Improved chronology has dramatically altered our understanding of Middle
Paleolithic (MP) biological and cultural evolution in the East Mediterranean Levant
(the territory corresponding to the modern states of Lebanon, Syria, Israel, Jordan,
and the Sinai Peninsula). From the 1950s to the mid-1980s, when chronological
relationships among MP assemblages were inferred primarily from land-sea strati-
graphic correlations, biostratigraphy, and the archaeological sequences at “type-
sites” such as Tabun Cave, the Levant MP record was seen as furnishing strong fossil
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evidence for the gradual origin of modern humans out of “progressive” Neandertal
ancestors (Howell 1958; Brace 1964; Wolpoff 1980:304–309; Trinkaus 1984).
That both Neandertals and early modern humans were associated with very simi-
lar “Levalloiso-Mousterian”, or alternatively “Levantine Mousterian”, assemblages
supported the hypothesis of evolutionary continuity between these hominins in
this region. Archaeological studies of Levantine MP variability during this time
identified changes in settlement patterns and lithic industries that were thought to
reflect this evolutionary transition (Binford 1968; Brose and Wolpoff 1970; Jelinek
1982).

During the 1980s–1990s, new Thermoluminescence (TL), Electron Spin Res-
onance (ESR) and Uranium-series dates reversed the chronological relationship
between Levantine Neandertals and early modern humans (Bar-Yosef 1989; for
a complete listing of these dates, see Shea 2003a:337–343). The most recent
Levantine MP humans are Neandertals dating to between 70,000 and 45,000
BP at Kebara and Amud. These Neandertals were preceded in the Levant between
80,000 and 130,000 years BP by early modern humans from Skhul and Qafzeh.
Recent direct dating of the Tabun C1 Neandertal (112 or 143 thousand years BP,
depending on the dating model used) points to a still earlier Neandertal presence
(Grün and Stringer 2000). Rak et al. (2002) report that the Tabun C2 mandible,
stratified below Tabun C1 and dating to more than 120,000 to 140,000 years
(ESR) or 165,000 years BP (TL), lacks uniquely derived Neandertal morpholo-
gies, but other researchers consider its affinities ambiguous (Quam and Smith
1998). The new dates have effectively falsified the longstanding hypothesis of a
simple Neandertal-modern human evolutionary transition in the Levant. Several
researchers have accommodated these new dates to models of the Levant as a
“Contact Zone” in which gene flow occurred between Eurasian Neandertals and
African early modern humans (Simmons 1994; Hawks and Wolpoff 2001). Yet,
there is thus far no stratigraphic evidence for the prolonged sympatry between
Neandertals and modern humans that would be necessary for such gene flow to
occur (Bar-Yosef 2000; Shea 2003a). The most parsimonious reading of the dating
evidence (the one requiring the least number of assumptions about hypotheti-
cal cultural contacts and interbreeding), is that of ecological vicarism, alternating
Neandertal and early modern human occupations correlated with patterns of re-
gional climate change (Rak 1993). These developments reinforce the model of
Neandertals and modern humans as separate species (Tattersall and Schwartz
1999; Klein 2003; Cooper et al. 2004), who, if they interacted at all, did so as
competitors for the same ecological niche (Shea 2003b).

The implications of these new dates and reformed models of Neandertal-
modern human evolutionary relationships have not yet been fully integrated into
models of human cultural evolution during the MP of the Levant. This paper exam-
ines the trajectory of behavioral evolution in the Levant during MP times. I argue
that the pattern of culture change in the Levant involves two phenomena, recur-
sion and convergence. Recursion is when novel adaptive strategies do not persist
in the archaeological record (and see Hovers and Belfer-Cohen this volume). Some
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of these recursive behaviors, such as blade production and exosomatic symbol use,
foreshadow Upper Paleolithic adaptations. Others, such as the bulk production of
stone spear points, do not. Convergence is when the adaptive strategies of differ-
ent entities, in this case Neandertals and early modern humans, grow to resemble
one another in response to similar evolutionary forces. Both of these phenomena,
recursion and convergence, are distinctive features of the Levantine MP. I argue
here that both arise from the same ultimate cause, repeated turnovers of human
populations living in the Levant corridor in Late Pleistocene times.

(Author’s Note: In the interest of bibliographic brevity, for primary documen-
tation of chronology, paleontology, and lithic evidence, I refer the reader to recently
published tabular summaries in Shea [2003a]).

THE LEVANTINE MIDDLE PALEOLITHIC SEQUENCE

The Middle Paleolithic period in the Levant lasted between approximately
250,000 and 45,000 BP, spanning marine Oxygen Isotope Stages (OIS) 7 through
early OIS 3. The beginning of this period has been established by TL and ESR dates
for Late Lower Paleolithic (“Acheulo-Yabrudian”) and early Middle Paleolithic con-
texts at Tabun, Hayonim, Yabrud, and Qesem Caves, ’Ain Difla, and Rosh Ein
Mor (for a recent review of the dating evidence, see Shea 2003a). The “Levantine
Mousterian” is the principal MP industrial entity in the Levant. It contrasts with the
preceding Acheulo-Yabrudian industry primarily in a broader geographic distri-
bution in the southern Levant, increased use of recurrent Levallois core reduction
techniques, and decreased frequencies (indeed absence) of handaxes and steeply
retouched scrapers. Jelinek (1982) proposed that the Early MP developed out of
the Acheulo-Yabrudian, but subsidence and sediment redeposition in the relevant
sections of Tabun Cave call into question the geological underpinnings of this
transition scenario (Bar-Yosef 1994:254; Tsatskin 2000).

Levantine MP faunal assemblages preserve evidence for effective hunting of
many large woodland-dwelling species, most notably aurochs, red deer, fallow
deer, and boar, as well as smaller species and taxa associated with steppe veg-
etation, including ibex, gazelle, and various equids (horse, onager). Remains of
both territorial woodland species and migratory steppe species occur in MP faunal
assemblages, suggesting a degree of tactical variability in MP food procurement
strategies (see Shea 2003a:351–354). Limited faunal assemblages from Acheulo-
Yabrudian contexts make it difficult to tell if this is a novel aspect of MP human
adaptation. Comparison with Upper Paleolithic faunal assemblages suggests no
major differences in large mammal exploitation (Kaufman 2002). Levantine MP
humans did not exploit small game (birds, tortoises, small mammals) to nearly
the same extent as Upper Paleolithic humans. This is thought to reflect relatively
smaller MP group sizes (Stiner et al. 2000).

The principal MP lithic industry in the Levant is the Levantine Mousterian.
Since the mid-1970s the internal cultural variability of the MP period in the Levant
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Table 1. Archaeological Chronology for the Levant Late Lower Paleolithic, Middle Paleolithic,
and Initial Upper Paleolithic

Period Marine OIS
& Dates & Levantine Hominids & Lithic Representative archaeological
(Kyr)1 Climate Industries contexts

Late Lower
Paleolithic
250-350
Kyr

OIS 8-7 Cold,
then warmer

Homo sp. indet. with
Late Acheulean
& Acheulo-Yabrudian

Hummal Well Ib
Masloukh
Bezez Level C
Yabrud Shelter 1, Levels 11–25
Zuttiyeh
Tabun Units X–XII

Early MP
250-128
Kyr

OIS 7-6 Warm,
then colder

Homo sp. indet. with
Tabun D-type/Phase 1
Levantine Mousterian

Douara Level IV
Hummal Well Level 6b?
Hayonim Level E
Tabun Units II–IX (& lower

Unit I?)
’Ain Difla (WHS 634)
Rosh Ein Mor (D15)

Middle MP
128-71 Kyr

OIS 5. Initially
warm and
humid but
growing colder,
more arid

Neandertals and early
modern humans with
Tabun C-Type/Phase 2
Levantine Mousterian

Douara Level IIIB
Naamé
Nahr Ibrahim
Tabun Unit I
Skhul Level B
Qafzeh Units XVII–XXIV

Late MP
71-< 47
Kyr

OIS 4-early 3.
Cold and dry.

Neandertals with Tabun
B-type/Phase 3
Levantine Mousterian

Umm el Tlel Unit III2a
Jerf Ajla Level C
Biqat Quneitra
Amud Levels B1–B4
Kebara Units VI–XII
Tor Faraj Level C
Tor Sabiha Level C
Far’ah II

Initial UP
47-32 Kyr

Mid-late OIS 3
Cold and dry

Unknown humans with
IUP, modern humans
with Ahmarian
industry.

Üçagizli Locus II, Level H
Umm el Tlel Unit III2a-b
Ksar Akil Levels XXV–XVI
Kebara Units III–VI
Boker Tachtit Levels 1–4
Boker A
Lagama Sites VII & VIII
Abu Noshra Sites I & II

has usually been described in terms of Garrod’s stratigraphy of Tabun Cave Levels
B-D (Copeland 1975; Meignen 1988; Bar-Yosef 1995). Though it is highly improb-
able that such a coarse division of the Tabun sequence can serve as a model for the
entire region, recent dates for MP contexts tend to support correlations between
the major Tabun-based divisions of the Levantine Mousterian and a three-part
division of the MP based on patterns of climate change (Shea 2003a:345–348)
(See Table 1).
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The Early Middle Paleolithic lasted from around 250,000 to 128,000 years
BP (OIS 7-6). Marine sediments and pollen evidence from the East Mediterranean
and Jordan Valley indicate a shift from warm humid conditions supporting ex-
tensive temperate Quercus-Pistachia woodlands in OIS 7 to cold dry conditions
and increased Artemisia steppe-desert vegetation during OIS 6 (Horowitz 1987;
Cheddadi and Rossignol-Strick 1995). The Early MP witnessed the extinction of
several archaic Middle Pleistocene rodent species and an infusion of African fauna
(Tchernov 1998). Early MP (Levantine Mousterian “Tabun D-Type” or “Phase 1”)
assemblages include Tabun Units II–IX (Garrod’s layer D), Rosh Ein Mor,
Hayonim Level E, and ’Ain Difla (WHS 634). These assemblages feature prod-
ucts of recurrent unidirectional-parallel and bidirectional-opposed Levallois core
reduction. Many of these reduction by-products are elongated flakes and blades.
“Upper Paleolithic” tool types such as endscrapers, burins, backed knives, and per-
forators are common. No human fossils of diagnosable morphology are associated
with Early MP assemblages.

The Middle MP lasted between about 128,000 to 71,000 thousand years BP,
roughly conterminously with OIS 5 or the Last Interglacial sensu lato. This period
witnessed an abrupt increase in temperatures and humidity during the Last Inter-
glacial (OIS 5e, 128,000–115,000 years BP) followed by a general cooling trend
punctuated by wide alternations between cold dry and warm humid conditions.
The overall impact of these changes was a reduction in woodland vegetation cover
in favor of steppe-desert. “Tabun C-Type” or “Phase 2” Levantine Mousterian as-
semblages dating to this period include Tabun Unit I (Garrod’s layer C), Skhul
Level B, the beach deposits at Naamé, Nahr Ibrahim, and Qafzeh Units XVII–
XXIV. The MP levels of Ras el-Kelb, Lebanon, are also assigned to this period on
stratigraphic grounds. Centripetal methods dominate Levallois core reduction in
Middle MP assemblages. Flakes are typically more common than either points or
blades. Retouched tools include numerous sidescrapers on large oval flakes. Both
Neandertals and early modern humans appear to have been in the Levant during
this period, though Neandertal fossils are restricted to the uppermost surfaces of
Tabun layer C. Some researchers, including the original excavator (Garrod 1937:
64) consider these Neandertal remains intrusive from Tabun layer B (Bar-Yosef
and Callendar 1999). The Middle MP ends around 71,000 years BP with the rapid
transition between nearly full-interglacial conditions during OIS 5a and the onset
of Main Würm Stadial (OIS 4).

The Later MP spans the period 71,000–47,000 years BP. Following the rapid
establishment of cold dry conditions during OIS 4, the climate of the Levant
varied widely between cooler and warmer conditions. Steppe-desert conditions
predominated throughout the Levant, but decreased evaporation resulted in the
formation of large lakes in the Jordan Valley, on the Golan Heights, in Syria and
in Jordan. Archaeological contexts dating to this period include Kebara Units
VII–XII, Amud Level B, Tor Faraj Level C, Biqat Quneitra, and Umm El Tlel
Unit IIIA. Levantine Mousterian “Tabun B-Type” or “Phase 3” lithic assemblages
from these contexts typically feature high percentages unidirectional-convergent
core-reduction strategies. Many assemblages reflect bulk production of both large
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and small isosceles Levallois points. Only Neandertal fossils have been found in
association with Late MP assemblages.

Initial Upper Paleolithic (IUP) assemblages appear in the Levant ca. 47,000–
40,0000 years BP. This period witnessed a short, but profound increase in aridity,
registered by a drop in level of Lake Lisan (the Pleistocene precursor to the Dead
Sea) to –350 m below sea level (Bartov et al. 2002; Haase-Schramm et al. 2004).
Examples of IUP assemblages include Üçagizli Cave Levels F-H, Umm el Tlel Units
III2a-b, Ksar Akil Levels XXV–XVI, Kebara Units III–VI, Boker Tachtit Levels 1–4,
and Tor Sadaf Levels A-B (Marks 1983; Azoury 1986; Bar-Yosef 2000; Fox and
Coinman 2004; Kuhn et al. 2004). There are numerous typological continuities
between IUP and Late MP assemblages, most notably in the production of Emireh
points (Levallois points and blades with basal retouch) and chanfrein endscrapers
(flakes and blades retouched distally by an oblique or “tranchet” flake removal). The
main technological difference between IUP and Late MP assemblages is decreased
use of Levallois techniques and increased use of prismatic blade core technology. No
human fossils are associated with IUP assemblages, however, Homo sapiens fossils
are associated with Early Upper Paleolithic “Ahmarian” assemblages at Qafzeh
Cave and Ksar Akil Level XVII (Ronen and Vandermeersch 1972:201; Bergman
and Stringer 1989:106; Gilead 1991:191).

RECURSIVE BEHAVIORAL CHANGE IN THE LEVANT MP

What is the trajectory of human behavioral evolution during the MP in the
Levant? The answer to this question depends on the particular behaviors that com-
prise one’s definition of behavioral modernity (Henshilwood and Marean 2003)
and the degree to which one accepts rare instances of a particular behavior as
indicating a general pattern of adaptation. One of the advantages of improved
chronology for the MP Levant is that it allows us to examine change and variabil-
ity in evidence for particular components of “behavioral modernity.” This paper
examines two of the most commonly cited attributes of “behavioral modernity”,
blade production and exosomatic symbol use. It also examines stone spear point
production, a behavior that is thought to link Later MP assemblages to the IUP.
In each of these behaviors, there is neither a steady increase in frequency nor is
there a steady state without apparent change. Rather, each follows a recursive tra-
jectory, an increase followed by a decrease, without clear evidence of continuity in
subsequent periods.

Blade Technology

The value attached to blade technology in modern human origins research
almost certainly reflects the historical priority of Paleolithic research in Eu-
rope, where consistent evidence for blade production and modern human fos-
sils appeared together in the early Upper Paleolithic. We now know that blade
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production occurred episodically in Europe, Africa, and the Levant from mid-
Middle Pleistocene times onward (Bar-Yosef and Kuhn 1999). Unlike such earlier
blade technologies, blades from Levantine Mousterian contexts are typically large,
generally cortex-free, and feature carefully prepared striking platforms (Wiseman
1993; Monigal 2001). Systematic blade production of the kind seen in the MP
Levant also has a significant energetic payoff in terms of both increased morpho-
logical consistency among debitage products and, theoretically, increased cutting
edge recovery (Leroi-Gourhan 1993:134–137; Whittaker 1994:119–231). This
sort of blade production speaks to a greater degree of planning depth and techni-
cal skill than any of the other core reduction strategies in use among Late Middle
Pleistocene hominins. If there was a trend towards more complex tool making
strategies through the course of the MP in the Levant, it ought to be reflected in
increased blade production.

As monitored by laminar indices (Ilam, see Table 2) blade production peaks
among Early MP assemblages, declines in the Middle MP, then rebounds among
some Late MP assemblages (see also Hovers 1998:155; Monigal 2001:15). This
pattern can be seen through the Tabun sequence, the one site with assemblages
representing Early, Middle and Late MP. However, it should be noted, that Ilam
values for Tabun are consistently higher (by two or more standard deviations)
than the mean for assemblages of the same MP period. Furthermore, some Later
MP assemblages, such as Kebara and Amud, exhibit essentially opposite trends
in blade production. Blades increase through time at Amud and decrease through
time at Kebara (Hovers 1998:155). Blade production increases across the Middle-
to-Upper Paleolithic transition in the Levant, but the particular methods of blade
production seen in IUP and early Upper Paleolithic “Ahmarian” assemblages differ
from those predominating in Late MP contexts (Monigal 2001). Instead, they have
their strongest affinities with blade production techniques seen in Early MP (e.g .,
Rosh Ein Mor), more than 100,000 years earlier (Marks and Monigal 1995).

Exosomatic Symbols

The use of exosomatic symbols, colorants, personal adornment, mortuary
structures, and the like are behavioral universals among recent humans. While
there are some sporadic hints of a symbolic capacity among Neandertals (d’Errico
2003), the earliest clear and convincing evidence for exosomatic symbolic behavior
appears in contexts associated with African early modern humans (McBrearty and
Brooks 2000; Henshilwood et al. 2004;). After 40,000 to 50,000 years BP, evidence
for such symbolic behavior tracks the global dispersal of Homo sapiens (Klein and
Edgar 2002). If there was either a steady increase or a sudden revolution in modern
humans’ symbolic capacity, it should be reflected in the chronological distribution
of exosomatic symbols through the MP Levant (Table 3).

The Early MP has, thus far, no claimed evidence for exosomatic symbolic
behavior. In contrast, Middle MP contexts feature several different indications
of exosomatic symbol use, including incised patterns on stone tools, transport
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Table 2. Laminar Indices and Percentages of Points among Levallois products for Middle
Paleolithic assemblages by period

Assemblage (Site & Level) I Lam %LP Source

Early MP
Tabun Unit IX 76 34 Jelinek (1982)
Rosh Ein Mor 20 33 Crew (1976)
Ksar Akil XXVIIIA 24 44 Marks and Volkman (1986)
Ksar Akil XXVIIIB 28 41 Marks and Volkman (1986)
WHS 634/’Ain Difla 42 17 Lindly and Clark (1987)
Bezez B Unit M150 20 17 Copeland (1983)
Bezez B Unit M151 30 28 Copeland (1983)
Bezez B Unit V200 33 24 Copeland (1983)
Bezez B Unit D44/G44 31 26 Copeland (1983)
Nahal Aqev/D35 Level 3 25 41 Munday (1976)

Middle MP
Tabun Unit I, Beds 18–26 36 8 Jelinek (1982)
Ksar Akil Level XXVIA 24 0 Marks and Volkman (1986)
Ksar Akil Level XXVIB 20 7 Marks and Volkman (1986)
Ksar Akil Level XXVIIA 25 0 Marks and Volkman (1986)
Ksar Akil Level XXVIIB 26 19 Marks and Volkman (1986)
Qafzeh Unit XIX 8 1 Hovers (1997)
Qafzeh Unit XVII 11 2 Hovers (1997)
Qafzeh Unit XV 17 15 Hovers (1997)
Ras el-Kelb Rail Level D 21 3 Copeland (1998)
Ras el-Kelb Rail Level C 10 3 Copeland (1998)
Ras el-Kelb Rail Level B 18 2 Copeland (1998)
Ras el-Kelb Tunnel Level O) 9 5 Copeland (1998)
Ras el-Kelb Tunnel Level N 13 0 Copeland (1998)
Ras el-Kelb Tunnel Level M 7 3 Copeland (1998)
Ras el-Kelb Tunnel Level L 11 1 Copeland (1998)
Ras el-Kelb Tunnel Level K 5 1 Copeland (1998)
Ras el-Kelb Tunnel Level J 6 0 Copeland (1998)
Naamé Upper Level 3 4 Fleisch (1970) and Copeland (1998)
Naamé Lower Level 4 6 Fleisch (1970) and Copeland (1998)

Late MP
Tabun Unit I, Beds 1–17 64 28 Jelinek (1982)
Kebara Unit VII 12 7 Meignen and Bar-Yosef (1989)
Kebara Unit VIII 11 5 Meignen and Bar-Yosef (1989)
Kebara Unit IX 10 14 Meignen and Bar-Yosef (1989)
Kebara Unit X 13 18 Meignen and Bar-Yosef (1989)
Kebara Unit XI 20 8 Meignen and Bar-Yosef (1989)
Kebara Unit XII 23 11 Meignen and Bar-Yosef (1989)
Keoue Unit I 26 26 Nishiaki and Copeland (1992)
Keoue Unit II 21 31 Nishiaki and Copeland (1992)
Keoue Unit III 27 32 Nishiaki and Copeland (1992)
Tor Sabiha Level C 37 37 Henry (1995)
Tor Faraj Level C 17 62 Henry (1995)
Amud Level B1 32∗ 8 Hovers (1998)
Amud Level B2 22 34 Hovers (1998)
Amud Level B4 10 38 Hovers (1998)

∗I Lam values for Amud B1 estimated from Hovers 1998, Figure 7.
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Table 3. Levantine Middle Paleolithic Symbolic behavior by periods

Context Description Interpretation Source

Middle MP
Qafzeh XVII Core fragment with

repetitive linear
markings.

Unknown Hovers (1997)

Ras el-Kelb
Tunnel
Trench
Level F

Flint flake with linear
incisions on the dorsal
surface.

Unknown Moloney (1998)

Qafzeh XVII Incised blocky fragment of
red ochre, numerous
ochre pellets,
ochre-stained stone
tools.

Color symbolism Vandermeersch
(1966), Hovers
et al. (2003)

Qafzeh
XXI–XXIV

Shells of the marine
mollusc, Glycymeris.

Personal adornment? Pigment
use, long-distance (> 30)
transport of non-utilitarian
objects.

(Taborin 2003)

Qafzeh XVII Antlers and frontal bone of
a fallow deer clasped to
the upper chest of
Qafzeh 11.

Mortuary ritual Vandermeersch
(1970)

Qafzeh IX Double burial of a child
(Qafzeh 10) and a young
adult female (Qafzeh 9).

Mortuary ritual Vandermeersch
(1981)

Skhul B Boar mandible under left
forearm of Skhul 5.

Mortuary ritual McCown
(1937:100)

Skhul B Mollusc shells Transport of non-utilitarian
objects?

(Bate 1937:
224–225)

Nahr Ibrahim Fallow deer skeleton with
red ochre

Unknown/Mortuary ritual? (Solecki 1975:
290)

Tabun B/C Adult female Neandertal
(C1) accompanied by an
unrecovered neonate.

Mortuary ritual Garrod (1937)

Late MP
Biqat Quneitra Tabular flint block with

concentric elliptical
incised marks.

Unknown Marshack (1996)

Amud B Red deer maxilla on the
pelvis of Amud 7.

Mortuary ritual Hovers et al.
(1995)

Dederiyeh 11 Infant skeleton
accompanied by
limestone slab, flint
flake.

Mortuary ritual? Akazawa, et al.
(1995)

Kebara XII Cranium of Kebara 2
removed after burial.

Mortuary ritual? Bar-Yosef and
Vandermeersch
(1991)
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of nonutilitarian objects (possibly for personal adornment), collection and use of
mineral pigments, and mortuary ritual (Shea 2003a:359). Artifacts with repetitive
linear markings have been reported from Qafzeh Unit XVII and Ras el-Kelb Tunnel
Trench Level F (Hovers et al. 1997; Moloney 1998). Shells of the marine molluscs
found more than 30 km inland at Qafzeh is evidence for the long-distance transport
of nonutilitarian objects (Taborin 2003). Numerous fragments of red ochre from
Qafzeh gathered from diverse geological sources also point to color symbolism
(Hovers et al. 2003). This conclusion is reinforced by identifications of ochre and
manganese oxide traces on two of the Qafzeh shells (Walter 2003). Skhul Level
B also preserves shells of several mollusc species (Bate 1937:224–225) that are
considered unlikely to have been transported for food (Daniella Bar-Yosef Meyer,
personal communication 7/12/04).

Perhaps the clearest evidence for Middle MP symbolic behavior, however, are
human burials, largely complete skeletons preserved in anatomical articulation
(Skhul 1, 4, 5, and 9, Qafzeh 8–11, 13, and 15 and Tabun C1)(Garrod 1937;
McCown 1937; Vandermeersch 1981). Two of these (Qafzeh 9 & 10) appear to
have been a double burial. Two others were buried with foreign objects clasped to
their chests, a red deer antler with Qafzeh 11 and a boar mandible with Skhul 5.
There is even a report of a fallow deer skeleton accompanied by red ochre from
Nahr Ibrahim Cave (Solecki 1970).

Evidence for symbolic behavior decreases in the Late MP, even though the
number of recently excavated Late MP contexts vastly outnumbers those of Mid-
dle MP ones. A single flint fragment with concentric markings is reported from
the Biqat Quneitra open-air site (Goren-Inbar 1990:238; Marshack 1996). Three
Late MP burials, in themselves indications for symbolic behavior, possibly show
evidence of mortuary ritual, but each is problematical. The cranium of Kebara 2
was removed several months after its death, but it is unclear if this activity was
symbolic, as what was done with it next remains unknown. A complete red deer
maxilla on the pelvis of Amud 7 is the only claimed instance of Late MP mortu-
ary furniture (Rak et al. 1994). Though red deer complete anatomical elements
are not common, fragmentary red deer remains do occur in the same level as
Amud 7 (Rabinovich and Hovers 2004:292), and thus the possibility of a fortu-
itous non-symbolic juxtapositioning cannot be ruled out (see detailed discussion in
Gargett 1999, 2000; Hovers et al. 2000). Similarly, the Dederiyeh 1 child’s skele-
ton is associated with a limestone slab (near its head) and a triangular flake (on
its abdomen), but both limestone slabs and triangular flakes are common com-
ponents of the archaeological “background” at this site (Akazawa et al. 1995). In
this respect, the burials of the Later MP have rather more in common with the
ambiguous mortuary structures seen with European Neandertals (Gargett 1989)
than they do with their immediate precursors in the Levant. Burials with grave
goods, perforated shells, and red ochre do not again become common components
of the Levantine archaeological record until Upper Paleolithic and Epipaleolithic
times (D. Bar-Yosef 1989; Belfer-Cohen and Hovers 1992; Bar-Yosef 1997; Kuhn
et al. 2001), long after the extinction of Levantine Neandertal populations (Hovers
et al. 2003).
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Spear Point Production

Systematic use of hafted weapon armatures is among the emergent features
of modern behavior seen in the African Middle Stone Age (McBrearty and Brooks
2000:496–497; Brooks et al. this volume). Hafting in general, and hafted points in
particular, are rare in European MP contexts (Mellars 1996:116–117). A link be-
tween Levallois point/triangular flake production and the use of hafted stone spear
points in the MP Levant is supported by microwear analysis, an ecogeographically-
patterned distribution, and morphometric comparisons with experimental tools,
and a point fragment embedded in an equid vertebra all point to (Shea 1988, 1998;
Boëda et al. 1999; Shea et al. 2001). Although Meignen (1995) cites the systematic
production of subtriangular flakes by unidirectional convergent methods as a main
characteristic of the Levantine Mousterian, this method of point production is not
distributed evenly through time. Bulk production of triangular flakes is vastly more
common among Early and Late MP assemblages than in Middle MP assemblages
(see Table 2).

Levantine Initial and Early Upper Paleolithic contexts feature many pointed
stone artifacts that are thought to have been hafted weapon armatures (Bergman
1981; Bergman and Newcomer 1983), and it could be argued that these represent
a development out of Late MP technological strategies. Emireh points, for example,
are made on Levallois points in Later MP contexts and on blades in Initial Upper
Paleolithic contexts. However, even a cursory examination of such Initial and Early
Upper Paleolithic points reveals telling morphometric and functional differences.
Upper Paleolithic stone points are significantly narrower and thinner in cross-
sectional area than their MP precursors (Shea 2003a:370). They are also more
extensively retouched and retouched in different ways (i.e., backed) than MP
points. These differences suggest that Upper Paleolithic stone points were true
projectile points while most MP points were designed for use with close-quarters
weapons (i.e., thrusting spears or hand-cast spears). There is no necessary reason
to see this projectile technology as an indigenous development out of the Late MP.
It may just as well reflect the immigration of human populations from a region in
which projectile technology has a much greater antiquity, such as Africa.

In terms of each of the behaviors examined, the pattern of cultural change
in the Levantine MP is “recursive.” Blade production, exosomatic symbol use, and
spear point production appear, flourish, then either disappear or decline markedly
in frequency during subsequent periods. These and other elements of behavioral
modernity really only begin to appear consistently in the Levant only after the
onset of the Initial Upper Paleolithic, ca. 40,000–47,000 years BP.

These “recursions” might reflect changes in the costs and benefits attending
particular behavioral strategies of a stable Levantine human population. How-
ever, the new chronology for human fossils in the Levant suggests an alternative
explanation–changes in the hominin populations occupying the region. Nean-
dertals and early modern humans originated on different continents, in different
habitats. It seems reasonable to expect that there would have been differences in
the ways that each of them adapted to the Levant.
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“EVERYBODY LOSES”: A DISCONTINUITY HYPOTHESIS

In order to understand the course of MP culture change in this region, we
need to understand the ecogeographic forces shaping its biological community.
Throughout the Pleistocene, the Levant was a biogeographic corridor linking
Eurasia and Africa. The North-South alignment of the Levant’s principal topo-
graphic features, the Jordan Rift Valley and the Anti-Lebanon Mountains, facili-
tated dispersals of mammal species from Western Asia and North Africa into the
Levant (Tchernov 1992). Neandertals and early Homo sapiens appear in the fossil
records of western Eurasia and northeastern Africa, respectively, in late Middle
Pleistocene times, ca. 250,000–130,000 years BP (Klein 1999). As global climate
changes periodically expanded fertile oak-terebinth woodlands out of their refugia
along the East Mediterranean coast and upslope into the formerly steppe-desert
interior (Cheddadi and Rossignol-Strick 1995), Eurasian Neandertal and African
human populations would have been drawn into the Levant.

Although the Levant’s corridor-like structure encouraged dispersal, it may
also have been a particularly inimical place for long-term stability in human pop-
ulations. The Levant is a small region circumscribed to the north by mountains,
to the west by the Mediterranean Sea, and to the south and east by the Arabian
Desert. Geographic circumscription increases the risks of extinction to small pop-
ulations of large mammals with slow reproductive rates (Gilpin and Soulé 1986),
characteristics that almost certainly describe all hominin populations. These risks
would have increased during periods of rapid climate change, increasing aridity,
and declining temperatures during Marine OIS 5-3 (Lister 1997; Finlayson 2004).
There were many rapid climate shifts in the Levant during Late Pleistocene times.
It is interesting, perhaps telling, that several of these, the OIS 6-5e deglaciation (ca.
128,000 years BP), the rapid onset of glacial conditions in OIS 5a-4 (ca. 71,000
years BP) and an episode of hyper-aridity at ca. 40,000–47,000 years BP, all mark
major changes in the character of MP archaeological assemblages.

The stability of a large mammal population in a particular region is in large part
a function of population size. A rough estimate of Levantine MP population size can
be constructed using data on recent human hunter-gatherer population densities
(Kelly 1995:224–225) and the known distribution of MP sites. Hunter-gatherers
living in temperate woodland habitats comparable to those associated with most
Levantine MP sites do so at population densities ranging between 1–38 people
per 100 km2, with a median value of 7. Projecting this median population density
value onto a 120,000 km2 polygon enclosing all known MP sites in Lebanon,
Syria, Jordan and Israel yields a population estimate of 8400 people. This number
almost certainly over estimates actual MP population. Only the Early MP appears
to have coincided with widespread temperate woodland. For much of the Middle
and Late MP (from OIS 5d-3, 115,000–45,000 years BP) the region was dominated
by steppe and desert vegetation (Cheddadi and Rossignol-Strick 1995). The range
of population densities for hunter-gatherers living in temperate deserts ranges less
widely, 1–19 people per 100 km2, with a median value of 4.75. Projecting this
figure onto the MP Levant polygon yields a population of only 5700 people; yet,
even this may be an overestimate.
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Faunal assemblages from contexts associated with Neandertals and early mod-
ern humans consistently point to these populations as having been less effective at
collecting smaller game than recent human hunter-gatherers ( Stiner et al. 1999;
Klein et al. 2004). Such limited foraging efficiency would have further reduced
population densities. If we use the lowest population density figures for recent hu-
man hunter-gatherers living in temperate woodlands and temperate deserts (1.0 in
both cases), the projected Levantine MP human population at any one point in
time would be only 1200 people. By any standard, these figures suggest that
Levantine MP humans’ risks of encountering minimum viable population thresh-
olds were much greater than those of MP humans living in less-circumscribed
regions to the north and south of the Levant.

Although we archaeologists often infer continuity between MP contexts
widely separated in time and space, we must also be aware that there are circum-
stances that make discontinuity more likely than continuity. In such a small region
as the Levant, geographic circumscription combined with rapid climate change
and increased aridity through much of the early Upper Pleistocene, probably kept
MP humans close to the verge of extinction. When these populations became ex-
tinct, the success of subsequent attempts to recolonize the Levant would have
depended in large part on the nature of the environment at the time. Colder con-
ditions would have favored cold-tolerant Neandertals; warmer conditions would
have favored Africans (Figure 1). There undoubtedly were times when both Ne-
andertals and modern humans were both present in the Levant, but these periods
were probably brief and marked by intense competition for the same ecological
niche (Shea 2003b). This is an admittedly grim scenario, a “nobody wins” model

Figure 1. Middle Paleolithic population movement and relationships in the Levant and
adjacent regions.
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for the Levantine MP cultural sequence, but it is more realistic, better-grounded in
general ecological principles, and more consistent with the facts than alternative
models of Levantine MP cultural evolution.

ARCHAEOLOGICAL EVIDENCE FOR CONVERGENT
BEHAVIORAL EVOLUTION

The hypothesis of discontinuity between Neandertals and early modern hu-
mans in the Levant is also consistent with ever-growing body of evidence indicating
they were separate species (Tattersall and Schwartz 1999; Klein 2003; Cooper et al.
2004). Comparisons between Neandertal DNA and DNA of both European Upper
Paleolithic and recent humans show no evidence of interbreeding or any particu-
larly close relationship between Neandertals and living western Eurasian human
populations (Caramelli et al. 2003). These same DNA comparisons suggest that
Neandertals’ and early modern humans’ last common ancestor lived 300,000–
500,000 years ago, long before either of its descendants appeared in the Levant.
The body shapes of Levantine Neandertals and the Skhul/Qafzeh humans suggest
origins in differing temperature regimes (Holliday 2000). Craniofacial differences
between Neandertals and modern humans are comparable in scale to those be-
tween different living primate species (Harvati et al. 2004). It is not as easy to
distinguish Southwest Asian Neandertals and the Skhul/Qafzeh humans from each
other as it is to distinguish between European Neandertals and Upper Paleolithic
humans (Hawks and Wolpoff 2001), but this may reflect the greater closeness
of the Skhul/Qafzeh humans to their and the Neandertals’ last common ancestor
(Pearson 2000), as well as the relatively small number of well-preserved Levantine
human fossils.

The principal argument against seeing extinction and turnover in hominin
populations as the principal mechanism underlying Levantine MP cultural evolu-
tion is that similarities in the lithic assemblages associated with Neandertals and
early modern humans suggest cultural continuity, and by implication evolution-
ary continuity, among the Neandertals and early modern humans associated with
them (Jelinek 1982:99; Wolpoff 1989:136; Clark 1992:194; Hawks and Wolpoff
2001:42; Kaufman 2001).

Middle MP assemblages associated with the Skhul/Qafzeh humans and the
Late MP assemblages associated with Levantine Neandertals are similar to one an-
other, both technologically and typologically. They have a similar range of core
reduction techniques, similar inventories of artifact types, and overlapping values
for major technological and typological indices (Shea 2003a:333–335). These sim-
ilarities have led some researchers to combine them into a single highly variable
“Later Levantine Mousterian” industry (Ronen 1979:303; Jelinek 1982; Clark and
Lindly 1989:973; Marks 1992:133; Hovers 1998:156). Other researchers point to
differences in relative frequencies of tools and core reduction techniques (chaı̂nes
opératoires) to support making a distinction between them (Meignen 1998:686;
Kaufman 1999:32–33; Bar-Yosef 2000:116). Regardless of what position one takes
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on this taxonomic issue, the central question is whether similarities among these
assemblages are sufficient to infer cultural continuity among the hominins strati-
graphically associated with them. I argue that this is not the case, and that an
alternative mechanism, behavioral convergence, is a better explanation for these
similarities.

Most retouched tools from Middle and Late MP assemblages are simple flakes
or blades with minimal modification. In the author’s experience, a competent mod-
ern human flintknapper equipped with the proper raw materials can replicate any
of these artifacts in a minute or less. Such simplicity carries with it a high likeli-
hood of convergence, of different hominin populations producing similar tools in
response to similar technological challenges. Not surprisingly, artifacts morpho-
logically identical to those found in the Middle and Late MP of the Levant can
be found in countless Eurasian MP and African Middle Stone Age (MSA) assem-
blages. This broad distribution suggests that these tools were products of cogni-
tive and manual skills that were evolutionarily primitive among Middle Pleistocene
Homo (Wynn 1989). Neandertals and early modern humans had similar metabolic
needs (Sorenson and Leonard 2001) and they seem to have met them with sim-
ilar energetic costs, at least as registered by skeletal indices (Lieberman 1998). It
is not surprising that they responded with similar technological strategies when
faced with similar terrain, raw material availability, and prey species. Thus viewed,
Neandertals’ and early modern humans’ similar lithic archaeological associations
in the Levant can be recognized as by-products of convergent behavioral evolu-
tion. To see them as evidence for contact and cultural exchange requires one to
assume contemporaneity between these hominins that is not supported by the
chronological and stratigraphic evidence.

Further evidence against accepting similarities among Middle and Late MP
assemblages as evidence for Neandertal-modern human cultural continuity can
be found in detailed studies of variability in core reduction techniques. There are
many equally-effective ways to produce the various flakes, blades, and points that
served as blanks for Levantine MP tools (Shea 2001:44). It would be a strong
argument against the “discontinuity” model proposed here if separate Neander-
tal and early modern human populations chose precisely the same sets of core
reduction techniques. Given the limited number of ways that there are to align
flake scars across the surface of a Levallois core, there are, predictably, overlaps in
the ranges of core preparation techniques seen in all Middle and Late MP assem-
blages. However, there are important differences in modalities between Middle and
Late MP assemblages (Meignen 1998). By-products of radial/centripetal Levallois
core reduction dominate Middle MP assemblages associated with early modern
humans in Qafzeh Units XVII–XXIV (Boutié 1989:219). Late MP assemblages as-
sociated with Neandertals at Kebara and Amud are dominated by convergent and
bipolar Levallois techniques (Meignen and Bar-Yosef 1992; Hovers 1998:148).
(Comparisons involving the Skhul Level B and Tabun Level C assemblages are
complicated by much of these assemblages having been discarded in the field,
by the remainder having been dispersed to over a dozen different institutions,
and by the possibly intrusive status of the Tabun C1 burial.) If the choice among
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functionally equivalent core-reduction techniques arises from patterns of learned,
socially transmitted “traditions” (Meignen and Bar-Yosef 1988:88; Hovers 1997),
then these technological differences suggest Levantine Neandertals and early mod-
ern humans maintained different lithic technological traditions. Such differences
support the discontinuity hypothesis.

Many of the same criticisms leveled here against the assumption of continu-
ity in the MP can also be applied to the Middle-to-Upper Paleolithic transition.
It is frequently assumed that IUP populations were modern humans, but no ho-
minin fossils are thus far associated with IUP assemblages. Indeed, the immediate
precursors of the IUP in much of the region appear to have been Neandertals.
The situation as it stands raises several interesting questions. If the ancestors of
the Levant’s Upper Paleolithic modern human populations were present in the
Levant during Late MP times, why are they archaeologically invisible? Could it
be that Late MP Neandertal populations experienced their own Middle-to-Upper
Paleolithic transition in the Levant in much the same way as their European coun-
terparts appear to have done in Europe (d’Errico 2003)? Might there be more than
one hominin species undergoing such a transition to Upper Paleolithic adaptations
in the Levant at the same time? Do the Levant’s Upper Paleolithic human popula-
tions reflect a later dispersal following an extinction of Late MP Neandertals, in a
manner similar to that proposed for Iberia (Finlayson 2004)? Alternatively, does
the IUP represent modern humans having finally developed effective strategies
for outcompeting Neandertals for the “human niche” in the Levant (Shea 2003b)?
These questions can only be answered by further archaeological fieldwork and
improvements in geochronology.

CONCLUSION

Most of our explanations for the long sweep of Paleolithic prehistory are opti-
mistic ones. We interpret incremental changes in successive industries as evidence
for cultural and biological continuity. Most, if not all, trajectories of culture change
lead to modern humans and our global ecological dominion. Non-ancestral ho-
minins are portrayed as static “bench-warmers” in the grand narrative of human
evolution (Landau 1991). The contrast with models of biological evolution could
hardly be starker. There, continuity is the exception, not the rule. Most species
we know from the fossil record are extinct. Only a fraction of species extant today
will likely have descendants 100,000 years from now. There is no question that
we have ancestors who lived in Middle Paleolithic times, but estimating whether
these ancestors were among those humans who lived in a particular part of the
world requires us to make a clear-eyed assessment of the likelihood of their long-
term success. Humans have no exemption from extinction, and some parts of the
Pleistocene world were more likely than others to create evolutionary “dead ends.”
The Levant is one such region.

The East Mediterranean Levant is a tough neighborhood. It must have been
tougher still during the MP, when rival human species competed there for the same
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human niche. During humid periods like the Early MP, the Levant was a corridor
linking Africa and Eurasia. During periods of aridity and desert growth, such
as the Middle and Late MP, it was a barrier. African populations who dispersed
into the Levant during humid periods probably became trapped there during
arid periods, and dwindled to extinction. Neandertals who moved into the region
during cooler periods, probably met a similar fate, isolation followed by extinction.
The human fossil and archaeological record of the Levant provides no support for a
gradual indigenous transition to modern human adaptations. Rather, what we see
is a recursive pattern, one that reflects cyclical human dispersals into the Levant
driven by the wide swings of the Pleistocene climatic pendulum. Neandertals
appear to have displaced early modern humans at least once in the Levant, after
71,000 years ago. It was not until after 40,000 years ago, more than 200,000
years after the beginning of the MP, that Homo sapiens populations broke this
evolutionary stalemate, dispersing north into western Eurasia. Their success in
this dispersal may owe much to the rigors they faced in successfully transiting the
Levant biogeographic corridor.
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77–86.

Azoury I. 1986. Ksar Akil, Lebanon. A Technological and Typological Analysis of the Transitional and Early
Upper Paleolithic Levels at Ksar Akil and Abu Halka (BAR international Series 289). Oxford: BAR.

Bar-Yosef D.E. 1989. Late Paleolithic and Neolithic marine shells as cultural markers. In Proceedings
of the 1986 Shell Bead Conference, pp. 169–174. Rochester NY: Rochester Museum and Science
Center.

Bar-Yosef O. 1989. Geochronology of the Levantine Middle Paleolithic. In P.A. Mellars and C.B. Stringer
(Eds.), The Human Revolution, pp. 589–610. Edinburgh: Edinburgh University Press.

Bar-Yosef O. 1994. The Lower Paleolithic of the Near East. Journal of World Prehistory 8: 211–265.
Bar-Yosef O. 1995. The origins of modern humans. In T.E. Levy (Ed.), Archaeology of Society in the Holy

Land, pp. 110–123. New York: Facts on File.
Bar-Yosef O. 1997. Symbolic expressions in later prehistory of the Levant: why are they so few? In

M. Conkey, O. Soffer, D. Stratmann and N. Jablonski (Eds.), Beyond Art: Pleistocene Image and
Symbol (Publication No. 23 of the California Academy of Science), pp. 161–187. San Francisco:
California Academy of Sciences.

Bar-Yosef O. 2000. The Middle and Early Upper Paleolithic in Southwest Asia and neighboring regions.
In O. Bar-Yosef and D. Pilbeam (Eds.), The Geography of Neandertals and Modern Humans in Europe
and the Greater Mediterranean, pp. 107–156. Cambridge MA: Peabody Museum of Archaeology
and Ethnology, Harvard Univesity.



206 SHEA

Bar-Yosef O. and J. Callendar 1999. The woman from Tabun: Garrod’s doubts in historical perspective.
Journal of Human Evolution 37: 879–885.

Bar-Yosef O. and S.L. Kuhn 1999. The big deal about blades: laminar technologies and human evolution.
American Anthropologist 101: 322–338.

Bar-Yosef O. and B. Vandermeersch (Eds.) 1991. Le Squelette moustérien de Kébara 2, Mt. Carmel, Israël.
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23: 25–93.

Fox J.R. and N.R. Coinman 2004. Emergence of the Levantine Upper Paleolithic: evidence from the
Wadi al-Hasa. In P.J. Brantingham, S.L. Kuhn and K.W. Kerry (Eds.), The Early Upper Paleolithic
beyond Western Europe, pp. 97–112. Berkeley: University of California Press.

Gargett R.H. 1989. Grave shortcomings: the evidence for Neandertal burial. Current Anthropology 30:
157–190.

Gargett R.H. 1999. Middle Palaeolithic burial is not a dead issue: the view from Qafzeh, St. Césaire,
Kebara, Amud, and Dederiyeh. Journal of Human Evolution 37: 27–90.

Gargett R.H. 2000. A response to Hovers, Kimbel and Rak’s argument for the purposeful burial of
Amud 7. Journal of Human Evolution 39: 261–266.

Garrod D.A.E. 1937. Et-Tabun: description and archaeology. In D.A.E. Garrod and D.M.A. Bate (Eds.),
The Stone Age of Mount Carmel, Vol. 1: Excavations in the Wady el-Mughara, pp. 57–70. Oxford:
Clarendon Press.

Gilead I. 1991. The Upper Paleolithic in the Levant. Journal of World Prehistory 5: 105–154.
Gilpin M.E. and M.E. Soulé 1986. Minimum viable populations: processes of species extinction. In
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from Üçagizli Cave, Turkey. In P.J. Brantingham, S.L. Kuhn and K.W. Kerry (Eds.), The Early Upper
Paleolithic beyond Western Europe, pp. 113–128. Berkeley: University of California Press.
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Meignen L. and O. Bar-Yosef 1988. Variabilité technologique au Proche Orient: l’example de Kebara.
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THE MIDDLE PALEOLITHIC OF THE LEVANT 211
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ABSTRACT

The assertion that Middle Paleolithic humans were large game hunters is almost
certainly true, but this statement reveals little about subsistence organization, land
use, and demography, some of which was unique to the period. In addition to
hunting large game, Middle Paleolithic humans made considerable use of small
animals in the Mediterranean region, but only those species that were relatively
easy to collect. These early humans maintained remarkably narrow diets, even in
habitats characterized by high species diversity. Few subsistence trends are appar-
ent within the Middle Paleolithic, with the possible exceptions of (a) somewhat
greater use of highland taxa (ibex), (b) mild harvesting pressure on slow-turnover
prey populations after about 50,000 years ago, and (c) accelerated debris build-up
in later sites. Middle Paleolithic populations were small, experiencing only mi-
nor increases at the close of this period. Hominid niche boundary shifts cluster at
500 thousand years ago (KYA), at 250 KYA with the onset of the Middle Paleolithic,
and in rapid succession between 50,000 and 10,000 years ago. A categorical shift
in human predator-prey dynamics in concert with human demographic expansion
occurred around the time of the Middle-Upper Paleolithic cultural boundary in the
eastern Mediterranean area between 40,000 and 50,000 years ago and somewhat
later to the west.
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INTRODUCTION

The hunting-scavenging debate of the Middle Paleolithic (Mousterian) is by
now a rather old horse. Plenty of large game hunting took place back then, but,
more to the point, this is only one of several important dimensions of the hominid
predatory niche during this long and remote culture period. Here I review in bold
strokes what I have come to understand about Middle Paleolithic existence from
the zooarchaeological record, and to note what changes may have occurred within
the period as opposed to after it. Three Paleolithic trends are evidenced by the
zooarchaeological and related data based on (1) ungulate exploitation, (2) small
game use and its demographic correlates, and (3) some seemingly counter-intuitive
aspects of technology that relate to acquiring and processing game. The Mousterian
is not noted for rapid change or for pronounced regional variation in technology
and subsistence. There is, however, a widely acknowledged increase in Middle
Paleolithic site numbers after about 60,000 years ago in several regions (van Andel
et al. 2003), and there are hints of new pressures on human populations and their
traditional food supplies toward the close of the Middle Paleolithic period.

BACKGROUND

Some early Mousterian sites dating to the middle Pleistocene are thick with the
bones of large, medium, and some small ungulates, and these remains clearly rep-
resent the products of human hunting. One example of an obviously hunted ungu-
late fauna from the Levant, composed mostly of fallow deer (Dama mesopotamica),
mountain gazelle (Gazella gazella), and aurochs (Bos primigenius), comes from
Hayonim Cave in the Galilee (Stiner and Tchernov 1998). Later Middle Paleolithic
examples of ungulate hunting from the same region are many more in number and
include assemblages from Kebara Cave (Bar-Yosef et al. 1992; Speth and Tchernov
1998) and Qafzeh Cave (Rabinovich and Tchernov 1995). Comparable situations
are reported for continental Europe, such as in Italy (Tozzi 1970; Cassoli and
Tagliacozzo 1991; Stiner 1994), France (Chase 1986; David and Poulain 1990;
Jaubert et al. 1990), Germany (Gaudzinski 1995), and Russia (Hoffecker et al.
1991), leaving little doubt about the general hunting capabilities of these foragers.
Relatively complete body part representation, mortality patterns, and tool marks
on bones indicate that Middle Paleolithic humans at times enjoyed consistent,
direct access to large game.

Without concluding that Middle Paleolithic foraging habits were wholly
equivalent to modern predatory adaptations, it is fair to say that the faunal record
includes some straightforward evidence of ungulate hunting. However, the Middle
Paleolithic faunal record presents other facets that are less easy to interpret, because
they diverge from what we expect based on knowledge of recent hunter-gatherers
and Upper Paleolithic peoples (Binford 1983, 1990; Gamble 1986, 1999; Mellars
1989; Kuhn and Stiner 2001). Small prey were exploited at lower latitudes by Mid-
dle Paleolithic humans, but these activities were confined largely to “gatherable”
types such as marine molluscs, tortoises, legless lizards, and ostrich eggs (Palma di
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Cesnola 1965, 1969; Klein and Scott 1986; Stiner 1994; Stiner and Tchernov 1998;
Barton et al. 1999; Stiner et al. 2000; Speth and Tchernov 2001). Occasional scav-
enging, primarily of ungulate head parts in spring, is associated with small game use
in the multiple layers of Grotta dei Moscerini (Italy), indicating more than anything
a strong emphasis on gathered foods during these particular occupations (Stiner
1994). Many of the zooarchaeological manifestations of large game exploitation in
the Middle Paleolithic nonetheless are consistent with what one would expect to
see if hunting were a regular part of human subsistence (reviewed in Stiner 2002).
In addition, the products of foraging were deliberately aggregated in some Mid-
dle Paleolithic sites—processed and consumed by multiple persons—evidence, it
seems, of a rather close-knit social life that centered on the use of large prey.

TREND 1, HUMANS AS UNGULATE PREDATORS

Considerable overlap in the foraging interests of Pleistocene hominids and
carnivores is apparent from the exploitation of hoofed animals, and it seems that the
niches of ungulate predators were shaped in part by the risks of interference com-
petition for large resource packages. A theoretical outcome of inter-specific com-
petition is differentiation, or character displacement, which relieves the stresses
of potential conflict among consumers who must coexist (MacArthur and Levins
1967; Pianka 1978). As hunters of ungulates, hominids appear always to have
been of the ambushing sort. The impact of hominids’ hunting tactics on ungulate
populations with time grew increasingly distinct from the ways of coeval large cats,
spotted hyenas, and large canids. Specifically, humans are the only predator that
frequently targets the reproductive core (prime adults) of ungulate populations
(Stiner 1990). Because spotted hyenas and large canids generally focus on the
juvenile and old adult age groups in the same prey species, and most cats apart
from the cheetah tend to take prey more randomly, humans’ focus on prime adult
prey is ecologically unprecedented.

Figure 1 illustrates in tripolar format the averaged ungulate mortality pat-
terns for Paleolithic humans and various nonhuman predators, framed against
natural variation in the structures of living prey populations and the mortality
patterns that arise from nonviolent causes (from Stiner 1990, 1994). The ungu-
late mortality patterns generated by cursorial predators, such as spotted hyenas,
wolves, and cape hunting dogs, overlap completely with death patterns resulting
from attritional factors such as disease, malnutrition, and old age. Predators that
ambush their prey, such as lions and tigers, tend to hunt non-selectively with re-
spect to prey age, unless the quarry is exceptionally large, and the resulting death
patterns therefore resemble the age structure of living prey populations. The ex-
tent to which predators scavenge for ungulate carcasses seems to push the mean
value higher on the old age axis, as is the case for Indian tigers in this compari-
son. Middle Paleolithic, Upper Paleolithic, and more recent human cases generally
fall on the “ambush” side of the distribution. They also display a notable “pref-
erence” for (or mild bias to) prime adult prey in commonly hunted artiodactyl
species.
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100%
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Figure 1. Mean ungulate mortality patterns generated by human and nonhuman predators.
Shading represents natural variation in the age structure of living ungulate populations
(right panel); mortality patterns caused by attritional factors, such as disease, accidents,
and malnutrition (left panel). Predators that ambush their prey are [t] tigers and [l] lions.
Cursorial or long-chase hunters are [h] spotted hyenas, [w] wolves and [d] African wild
dogs. Corners of the graph represent strong biases toward the designated prey age groups.
Darker gray squares are Holocene humans: Paleoindian/Archaic [P], Mississippian farmers
[M], Nunamiut Eskimo [N], trophy hunters in modern game parks [T]. MP is the mean for
Middle Paleolithic hunted faunas and closely resembles that for the Upper Paleolithic (UP).
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Numerous colleagues have applied the method described above to yet
other cases. While results vary in some of their details, the larger patterns and
observations about Paleolithic hunting niche appear to be well supported. The
emphasis on prime-adult prey is geographically and temporally widespread from
the Middle Paleolithic through the Holocene (e.g ., Smith 1974; Jaubert et al. 1990;
Stiner 1990; Gaudzinski 1995; Enloe 1997; Speth and Tchernov 1998; Pike-Tay
1999; Rick and Moore 2001); the possibility that these patterns are explained by
differential decomposition of young ungulate teeth is refuted by a variety of tapho-
nomic observations (e.g ., Stiner 1994, 2005). Human hunting effects thus are dis-
tinct on average from those of nonhuman predators, strong evidence of niche sep-
aration as a result of hominids’ membership in ungulate predator guilds. We might
conclude that this tendency is a Middle Paleolithic development at the very latest.

Somewhat counter-intuitively, prime-biased ungulate hunting is largely in-
sensitive to regional and temporal variation in weapons technology. What is more,
prime-biased ungulate hunting can be a relatively fragile predator-prey relation-
ship because reproductive-aged adults are disproportionately sought, including
females. Seemingly antithetical to “prudent predation” models (Pianka 1978:210),
such a relationship may only be feasible for omnivorous predators that can switch to
other foods when the densities of favored prey decline (Stiner 1994; Winterhalder
and Lu 1997). Neandertal populations nonetheless appear to have been quite car-
nivorous, at least in Europe, based on stable carbon and nitrogen isotope evidence
(e.g ., Richards et al. 2000). Small quantities of burned seeds or nuts have been
found in some Mediterranean Mousterian sites (e.g ., Barton et al. 1999), and fruit
consumption is very likely, but there currently is no evidence that Neandertals
obtained a high proportion of their total energy from plant sources, or that they
engaged in high-investment processing of plant seeds.

That hominids’ tendency to harvest prime-adult bovids and cervids was well
established by the Late Pleistocene raises the question of when it first evolved. Cur-
rent evidence places this behavior in the middle Pleistocene, some 250,000 years
ago or earlier (Stiner 2005). It is clearly in evidence in the early Middle Paleolithic
of Hayonim Cave (Figure 2; also Meignen et al. this volume), suggesting ecological
specialization by this time and, as well, a deeper history for more generalized forms
of ungulate hunting by hominids (e.g ., Bunn 2001). It seems likely on theoreti-
cal grounds and from limited empirical evidence that a more basic adaptation for
ungulate hunting had evolved in hominids by at least 500,000 years ago. Unfor-
tunately, there are relatively few cases available for comparison from the earlier
time range, and most are subject to many more questions about site formation his-
tory. To the extent that non-confrontational scavenging is evidenced in the Middle
Paleolithic, it obviously was just one facet of a more complex array of foraging
behaviors (Stiner and Kuhn 1992; Stiner 1994). The subject of ungulate mortality
patterns merits continued investigation. Apart from still incomplete knowledge of
seasonality in resource exploitation (e.g ., Speth and Tchernov 2001), the informa-
tion yield of ungulate mortality data seems to be nearing a plateau, making data on
small game use and changes in prey emphasis from the perspective of biological
productivity increasingly attractive.
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Figure 2. Ungulate mortality patterns, Mousterian (squares) and Upper/Epi-Paleolithic
(circles), from Mediterranean sites in Israel and Italy. Artiodactyl ungulate taxa are (g)
mountain gazelle, (r) red deer, (f ) fallow deer, (a) aurochs. Large gray-filled symbols are
from Hayonim Cave, Israel; large white-filled symbols are from Kebara Cave (Kebara data
taken from Speth and Tchernov 1998).

TREND 2, SMALL GAME USE AND PALEODEMOGRAPHY

While all Paleolithic humans lived by hunting and collecting wild foods, sub-
sistence diversification is expected to occur whenever and wherever foragers put
undue pressure on staple food resources. Perhaps the clearest signal of increasing
dietary breadth is greater proportional evenness among high-ranked and low-
ranked prey items in response to the declining availability of the preferred types. A
predator can afford to ignore lower quality prey, if the chance of finding a superior
type in the near future is high, leading to a narrower diet. As the supply of pre-
ferred prey dwindles, broadening the diet to include common but lower yield prey
types maximizes a predator’s returns per unit expenditure by reducing search time
(Pianka 1978; Stephens and Krebs 1986). This reasoning assumes that resources
can be ranked in the energetic terms of the predator. Ancient criteria for ranking
prey cannot be inferred from the decisions of recent peoples, but the relative values
(pay-offs) of prey can be evaluated in a general way from the adaptations of the
types of animals whose bones occur in archaeofaunas. Interestingly, some distantly
related small taxa are nearly equivalent from the viewpoint of handling costs on
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Figure 3. Geographic origins of the three Mediterranean faunal series: (1) Italy; (2) Israel;
(3) Turkey (from Stiner 2001). Four ecological quadrants are distinguished on the basis
of endemic species distributions and dominant habitat structures (base map after Blondel
and Aronson 1999:38).

account of their locomotor habits or ways of avoiding predators: both tortoises and
rock-dwelling marine shellfish are sluggish or immobile and thus easily captured;
hares and partridges, though similar in body weight to tortoises or an arm full of
shellfish, contrast greatly from the first group in being quick and maneuverable.

Small animals were important to human diets in lower latitude areas such
as the Mediterranean Basin (Figure 3) from at least the early Middle Paleolithic
onward. The relative emphasis that humans placed on three general types of small
animals changed dramatically with time—these are slow-moving, easily collected
types (tortoises and shellfish), fast-running mammals (hares and rabbits), and
quick-flying game birds. Remarkably, Mousterian foragers seldom bothered with
small prey unless they could be obtained easily. The situation changed greatly from
the Upper Paleolithic and onward.

A simple measure of evenness in the prey types eaten—the Reciprocal of
Simpson’s Index, or 1/�(ρi )2, where ρ represents the proportion of each prey
type for array i in an assemblage—reveals significant expansion in human dietary
breadth, beginning 40–50,000 years ago (Figure 4) in the eastern end of the
Mediterranean Basin (Stiner 2001). Eighteen small game assemblages from shel-
ter sites in Israel (200,000-11,000 years BP), Italy (110,000-9,000 years BP), and
Turkey (41,000-17,000 years BP), representing three relatively distinct ecogeo-
graphic zones (following Blondel and Aronson 1999), display a clear trend toward
more even dependence on high-ranked sluggish animals and low-ranked quick-
moving prey types (r = 0.606, p = .01, n = 18). Most of the dietary expansion
took place during a time of climate cooling (Oxygen Isotope Stages 3 and es-
pecially 2, following Martinson et al. 1987). This is the opposite of what would
be expected to result from climate-driven changes in animal community compo-
sition, since resident species diversity generally increases as effective latitude de-
creases (Pianka 1978). The evidence indicates a categorical change in how humans
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Figure 4. Evenness among three small game categories in Paleolithic faunas, based
on prey defense mechanisms (slow game, quick-running terrestrial mammals and
quick-flying birds) (3 = most even, 1 = least even). Symbols are for assemblages
from Italy (circle), Israel (square), and Turkey (triangle). Time is expressed on a logged
scale, as are oxygen isotope climate cycles; (c) cold stage, (w) warm stage (from Stiner 2001).

interacted with small animal populations just prior to or with the Middle-to-Upper
Paleolithic transition. The proportion of slow animals within the small game frac-
tion of each assemblage declines with time (r = 0.572, .02 < p < .01, n = 18)
(Figure 5) due to the increased reliance on small quick animals. In this view of
the data, the large-to-small body size contrast in the three Mediterranean series
appears trendless (r = 0.276, p = 1, n = 18).

Another way to view the archaeofaunal data is in terms of the relative produc-
tivity of different prey types. Biomass-corrected prey counts (Minimum Numbers
of Individuals multiplied by mean body weight for each taxon) indicate that Pale-
olithic humans of the Mediterranean Basin obtained most of their meat from ungu-
lates until very late in the Pleistocene (Figure 6). Medium to large-sized ungulates
remained the preferred prey types in the Upper and Epi-Paleolithic culture periods,
but the biomass-corrected prey abundance data in Figure 7 indicate greater use of
lower-ranked, faster-reproducing species with time, including smaller ungulates as
well as lagomorphs and game birds. Exploitation of resources other than large game
seems to have accelerated with the late Epi-Paleolithic, rising to 17% or greater.

Differential productivity is also a key to understanding the trend in small game
exploitation (Stiner et al. 2000). In the Mediterranean Basin, a simple distinction
in the “catchability” of small animals happens to correspond to great differences in
prey population resilience, the latter governed mainly by the rates at which indi-
vidual prey animals mature. Slow-moving tortoises, maturing at 8–12 years, and
certain shellfish (e.g ., limpets maturing at 1–5 years) are especially susceptible
to overharvesting (see also Klein and Cruz-Uribe 1983 on the Middle-Late Stone
Age subsistence transition in South Africa). It is striking that Mousterian foragers
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Figure 5. Regional trends (lines) in the percentage of slow small prey within the small
game fraction of each assemblage in (is) Israel, (it) Italy, and (tu) Turkey; and the percentage
of ungulate remains in the total count of each assemblage (from Stiner 2001).

Figure 6. Percentage of total ungulate biomass consumed over time in three distinct
Mediterranean faunal series (biomass = bone-based MNI multiplied by average individual
prey weight in kg) (from Stiner 2005).
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Figure 7. Percentage of total prey biomass for size-ordered prey species in three
Mediterranean faunal series (biomass = bone-based MNI multiplied by average indi-
vidual prey weight in kg) (from Stiner 2005). Only relatively common prey species are
considered. (u) total ungulate percentage; (sg) total small game percentage; (*) Riparo
Mochi A in the Italian series represents an extreme situation but is still fairly typical of
coastal occupations for the period; all Turkish data are from Üça ǧızlı Cave (Hatay coast);
Israeli sites are Hayonim Cave and Meged Rockshelter in the Wadi Meged (western Galilee).



MIDDLE PALEOLITHIC SUBSISTENCE ECOLOGY 223

Figure 8. Modeled patterns of size (= age) skewing and implications for population state
based on a morphometric trait in a K-selected, continuously growing animal species such
as tortoises. Normally distributed (bell-shaped) size/age patterns and those biased toward
older adults are indications of healthy population structure, because adult mortality rates
are very low in natural settings and juvenile mortality high. A bias toward juveniles
(skewing to the left of the normal distribution) reflects abnormal distortion of the size/age
structure, due to unusually high adult mortality, and is known to result from heavy
predation of adult animals (from Stiner 2005).

tended to use slow-growing prey types consistently, when they bothered with
small game at all. Overharvesting of tortoises causes diminution or a reduction in
the mean size of individuals available to foragers from one generation to the next.
Diminution occurred for tortoises by the earliest Upper Paleolithic in Israel (≥44
thousand years ago) or by very late Middle Paleolithic (Stiner et al. 2000; see also
Speth and Tchernov 2002), and the diminution effect was sustained over multiple
climate cycles thereafter. While mean size declined significantly with time, the
maximum body sizes attained by long-lived individual tortoises remained about
the same. Size skewing toward juveniles in the later part of the series confirms
that predator-induced distortion is the cause of mean size reduction (Figures 8
and 9), and that this is not the result of species replacement or environmental
change. The timing and duration of body size suppression in the tortoises are
largely independent of global climate trends—which would be the other potential
cause of diminution. Thus the data point largely to a human cause.

An important quality of small prey populations that rebound quickly is their
greater reliability as a food source. Any forager population that can grow faster
on low value but more resilient foods will have a demographic advantage over
competing populations. Warm-blooded small animals, mainly partridges, hares,
and rabbits, mature in ≤1 year, and their populations rebound easily from heavy
hunting by humans. Predator-prey computer simulations indicate that hare and
partridge populations can support seven to ten times the annual off-take that
tortoise populations can support (Stiner et al. 2000). Thus greater dependence
on slow-growing animals during the Middle Paleolithic, and on larger individual
prey, implies that these early human populations were very small and dispersed.
Foragers’ emphasis on slow (highly ranked) and quick (lower ranked) small prey
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Figure 9. Size skewing in tortoise humeral diaphysis mean breadth for the Wadi Meged
series, from the early Mousterian through Natufian periods, Galilee, Israel. (HC) Hayonim
Cave; (MR) Meged Rockshelter. Negative and near-zero values indicate normal population
structures, positive values indicate significant distortion from heavy predation on adults.
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grew more “even” with time, the predicted outcome of hunting pressure and demo-
graphic increase, particularly in the absence of a correlation with climate warming.
The zooarchaeological evidence of expanding dietary breadth testifies to several
demographic pulses over the course of the Late Pleistocene, the intensity of which
increased after the Last Glacial Maximum. Of greatest relevance to this discussion
is the first pulse, occurring between 40–50,000 years ago, at the threshold of the
Middle-to-Upper Paleolithic cultural transition. It stands to reason that some late
Mousterian populations were also affected, if only indirectly.

TREND 3, PALEOLITHIC FORAGING TECHNOLOGY

While there is considerable evidence for large game hunting in the Middle
Paleolithic period, very few Middle Paleolithic tools can reasonably be called hunt-
ing weapons. Stone-tipped weapons appear late in the Eurasian Mousterian and
are not widespread (Kuhn and Stiner 1998), and bone-working, and bone-tipped
weapons designed specifically for hunting generally are confined to the Upper
Paleolithic and later cultures, when rapid radiations in weapons and other mate-
rial culture took place (e.g ., Knecht 1997). A certain “inventiveness” with respect to
weapon heads cannot be denied for some later Middle Paleolithic cases in Eurasia,
where bifacial (blastspitzen, Müller-Beck 1988) and mounted Levallois-type stone
points (Shea 1989) occur. Bifacial stone and bone points are also reported for
some Middle Stone age sites in Africa (e.g ., Brooks et al. 1995; d’Errico et al. 2001;
Wrinn and Rink 2003).

A paradox exists nonetheless in that humans routinely hunted medium-
sized and large ungulates long before the undisputed or regular appearance of
stone-tipped and bone-tipped weapons in Paleolithic records anywhere. Prime-
age focused ungulate hunting is evidenced in cases as old as 200–250,000 years
ago, about the time that earliest Middle Paleolithic technologies first evolved and
well before every indisputable innovation in weapons technology save the simple
wooden spear (e.g ., Lehringen ca. 200 thousand years ago, Jacob-Friesen 1956;
Schöningen ca. 400 thousand years ago, Thieme 1997). The elaborate weapons
traditions of the Eurasian Upper Paleolithic and African Late Stone Age are sep-
arated from the emergence of prime-focused ungulate hunting by some 150,000
years. Even the remarkable and apparently precocious examples from Middle Stone
Age sites are much too young to close this temporal gap. The lag in technological
change suggests that cooperation among hunters was essential for the capture of
game. It also indicates that shifts in the rate of technological change, including
hunting weapons designs, was largely independent of the evolution of humans’
capacity to bring down large prey.

Many of the changes in weapons design of the later Paleolithic certainly
were connected to humans’ dietary interest in large and small game, but less
directly than one might imagine. Improvements in weapons design and efficiency
do not necessarily raise the number of large prey animals available to Paleolithic
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hunters. Improvements in weapons efficiency are more likely to reduce individual’s
procurement time and risk per foray, and possibly also the minimum hunting party
size needed to capture large animals (Kuhn and Stiner 2001; Stiner 2002). This
implies a change in the value of forager’s time—time that could be allocated to
other tasks (sensu Pianka 1978:258; Hames 1992). Larger scale resource pooling
could favor greater individual task specialization, albeit to the extent that human
population densities allow. Thus, while weapons innovations may be driven partly
by a need for greater mechanical efficiency, the incentives for doing so may originate
from the pressures of time allocation for diverse social or foraging concerns. These
changes in foraging equipment and organization seem to be confined to the Upper
Paleolithic period. Few if any changes in hunting agendas are apparent within the
Middle Paleolithic period.

A very different side of the technological record concerns carcass pro-
cessing innovations and increases in nutrient consumption efficiency. Bone
cracking with stone hammers and anvils is remarkably efficient, if compared
to the energy and time that large-jawed carnivores must spend to open the
same kinds of large bones. Carcass-processing routines of the Paleolithic grew
much more complex with time, including grease rendering via stone boiling,
evidenced by the thick litter of fire-cracked stones in some later Upper Paleolithic
sites such as in France, Germany, and Portugal (Audouze 1987; Weniger 1987;
Stiner 2003). Heat-in-liquid techniques raise the protein and fat yields per carcass
well beyond what is possible from cold-extraction techniques (Binford 1978; Brink
1997; Lupo and Schmitt 1997). Yet only cold-extraction techniques that focus on
the concentrated marrow reserves encased in large bone medullary cavities were
employed during the Middle Paleolithic. More efficient harvesting of quick small
game generally antedates or accompanies the changes in marrow processing of
large mammal carcasses.

CONCLUSION

The assertion that Middle Paleolithic humans were large game hunters is al-
most certainly true, but this statement obscures much about human subsistence
organization, predator-prey interactions, or demography. Middle Paleolithic hu-
mans in the Mediterranean region made considerable use of small animals, but
normally only those species that were relatively easy to collect. These early hu-
mans maintained remarkably narrow diets across a wide range of latitudes, even
in habitats where animal species diversity was high. Ungulate remains dominate
archaeofaunas of the Middle Paleolithic period, and the mortality patterns of many
Middle Paleolithic assemblages are biased toward prime adult prey, a tendency that
also distinguishes human hunting patterns from those of all other large predators.
Marrow processing in the Middle Paleolithic was efficient within the limits of
cold-extraction methods, but it never intensified beyond this.
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Few subsistence trends are apparent within the Middle Paleolithic, with the
exceptions of possible mild harvesting pressure on slow-turnover prey populations
after about 50,000 years ago and accelerated debris build-up in late Middle Pale-
olithic sites. Human populations were exceptionally small during the Middle Pa-
leolithic, and perhaps easily swamped by a faster growing human population new
to the region. A categorical shift in human predator-prey dynamics accompanied
by human demographic expansion occurred around the time of the Middle-Upper
Paleolithic cultural boundary. This process began earlier in the eastern Mediter-
ranean area than to the north and west. The strangely liberal use of slow-moving,
slow-growing small prey populations that do not rebound easily from heavy ex-
ploitation prior to this transition is striking. It is ironic as well that, while Middle
Paleolithic humans frequently hunted large game animals, stone-tipped weapons
surface only by the Middle Paleolithic, and weapon heads were substantially elab-
orated upon only within the Upper and Epipaleolithic periods. Regular hunting of
large animals under the earlier set of conditions implies high levels of cooperation
within what must have been small foraging groups.

The Middle Paleolithic is remarkably consistent internally, especially if its long
duration and wide geographic distribution are taken into account. There seems
to have been a lack of pressure or economic incentive for squeezing more out
of traditional food supplies—little if any selection, it seems, for greater foraging
efficiency. The hunting equipment of the Middle Paleolithic was modest, changing
little over 250,000 years. Analysts most familiar with later culture periods might
ask why there was so little change in the Middle Paleolithic. On the other hand,
why should there be change if the system works well for a highly carnivorous and
mobile predator population? More difficult to explain are the downward shifts
in trophic level from the Upper Paleolithic onward—mainly diversification via
the inclusion of lower-ranked foodstuffs. Related to this are increases in human
population densities and/or larger networks for spreading risk that may have put
some populations at advantage.

The signals of change discussed here are mainly zooarchaeological in nature
and imply a demographic process. Humans had fewer options for solving problems
of resource availability via mobility as early as the Upper Paleolithic. These changes
in the condition of human existence intensified greatly with the Epi-Paleolithic, as
first noted by Binford (1968, see also 1999) and Flannery (1969). The patterns of
large and small game exploitation in the Mediterranean Paleolithic record suggest
increasing dependence on more biologically “productive” or resilient prey popula-
tions. This trend may or may not have allowed people to obtain more meat per unit
habitat area, but prey population resilience can affect the reliability and the diversity
of meat sources to which a population has access, particularly if the costs of acqui-
sition or processing can be reduced with technology. A more consistent supply of
animal protein and fats can significantly improve child survivorship and inadver-
tently swell the ranks of a human population. Populations using Middle Paleolithic
technology may not have been the source of pressure on resources 40–50,000 years
ago, but they had to have been feeling it indirectly by the close of this period.
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ABSTRACT

One of the most significant barriers to understanding the emergence of Late
Palaeolithic adaptations is the absence of a comparative analytical framework en-
compassing African MSA/LSA and Eurasian Middle/Late Palaeolithic industries.
Projectile armatures, varying widely in time and space, constitute many of the
original “fossiles directeurs” of the Eurasian Upper Palaeolithic, and their develop-
ment may have been important in the eventual dominance of anatomically modern
humans across this region. At an earlier date, the African MSA is distinguished from
most Middle Palaeolithic industries of Eurasia by the complexity and patterned
variation of projectile armatures, as well as by their numerical dominance in many
industries. This paper will review the patterning of projectile armatures in Africa,
discuss alternative approaches to analysis, and present a comparative study of ar-
matures from two African regions and the Levant. We argue that the small size of
many MSA points implies the existence of a complex projectile technology rather
than simple spears.
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INTRODUCTION

Middle Stone Age (MSA) assemblages of Africa, especially those from sub-
Saharan regions, have rarely been compared directly to Middle Paleolithic (MP)
assemblages outside Africa. Until very recently, results of excavations in Mid-
dle Stone Age (MSA) sites were mostly published in regional journals or local
presses, and often included only limited illustrations. Even more complete and
well-illustrated publications did not furnish easy comparisons with assemblages
from the Near East and elsewhere in Eurasia. African archaeologists almost never
followed examples from the Levant in using Bordes’ (1961) typology or another
European typology, modified as necessary, to describe their finds.

For much of the MSA, the Bordes typology and others like it would obscure
fundamental regional differences, as well as the major differences between the
MSA and the MP outside Africa. This is because the focus of Bordes’ typology is on
scrapers, which often form the dominant and most elaborated category in Euro-
pean MP assemblages. Many of the more formal categories of tools in MSA assem-
blages from tropical Africa are points, not scrapers (Figure 1). Carefully retouched
bifacial and unifacial points may dominate the retouched or formal tool compo-
nent, while scrapers, although sometimes more numerous, often form a far more
heterogeneous grouping, many of them recycled from points, or manufactured
from a similar template and using similar techniques of retouch. Initial reports on
Blombos in South Africa, for example, noted that 52% of the retouched stone tools
were bifacial points and fragments (Henshilwood and Sealey 1997, n.d.). Points
were used to define the original MSA and its variants (Goodwin 1928), and are
present at early sites like Gademotta and Kukeleti (Wendorf and Schild 1974).

The focus of this paper is the distinctiveness of the African MSA; however it
is important to note that the patterning of points in the MSA does have implica-
tions for two aspects of the debate on behavioral modernity. First, the MSA points’
complexity and their clear use as projectile armatures (e.g., Volman 1984; Harper
1994; Würz 1997; Milo 1998) in what may have been a variety of specialized
compound artifacts implies cognitive sophistication. The process of assembling
diverse elements into a compound artifact such as a projectile could be seen as
analogous to the process of assembling words into a sentence. There is a gram-
mar and an order to the tool assembly process that is partly universal and partly
culturally specific; furthermore, each element of the tool can be exchanged for a
different one, changing the meaning and the function of the resulting product.

The second contribution of MSA stone points to the behavioral modernity
debate is the regional and chronological specificity of MSA points, which has
implications for the social organization of the producers. Wilmsen (1974) has
argued that the form of projectile points is more tightly constrained by aerody-
namic requirements than the form of other stone tools is constrained by function;
consequently, he argues that points are the most likely candidates to reflect re-
gional “styles”. Projectile armatures must be able to replace broken armatures, so
the haft into which they are placed also imposes limitations on the projectile size
and form. Having a system of exchange within social networks further encour-
ages similarity of point form so that the product remains interchangeable within a
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Figure 1. African points of the Middle Stone Age [adapted from McBrearty and
Brooks (2000)].

cultural group. Wiessner (1983) argued from ethnographic data that even where
forms were extremely limited by raw materials regional styles emerged (e.g., fence
wire in Wiessner’s ethnographic example). Men hunt well for only a few years but
continue to make arrow points for most of their lives; consequently, arrows are
frequently given to hunters in exchange for a claim on the eventual kill. Hunting
success is influenced by the hunter’s familiarity with an armature; this kind of
social trade network would therefore be expected to encourage homogeneity in
the size and shape of projectile points. Thus social organization, especially the
development of exchange networks, constrains point styles and creates sharp dis-
continuities at social boundaries, whether these boundaries are linguistic, ethnic
or simply a result of an empty buffer zone between group ranges.

In 1988, Desmond Clark wrote an important summary entitled “The Middle
Stone Age of East Africa and the beginnings of regional identity”. Much of the
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“regional identity” of his title concerned not only ways in which the East African
MSA was distinctive, but differences within East Africa, especially in the forms
of points. Within the Horn of Africa alone, Clark (1988:297) contrasted “. . . . the
markedly subtriangular points of Gorgora [in the north], the pointed leaf-shaped
forms at Porc Epic and Gademotta [both in the Ethiopian Rift], and the Levallois
points at Midhishi in Somalia.”

Point variants were also used to define different regional and chronological
variants of the South African MSA, including the Stillbay points of the Cape coast,
with their pointed bases, the Howiesons Poort geometrics of the Cape Province
and surrounding regions, the elongated Pietersburg points of the Transvaal and
the triangular Bambata points of Botswana and western Zimbabwe. Many of these
point types are similar in size and are made with a similar range of raw materials
including local quartz and quartzites, as well as exotic silcretes and other silicified
materials. As Clark (1988) argued (see Figure 1), East Africa also includes several
regional and chronological variants. At Mumba in Tanzania, for example, small
triangular points occur throughout the long MSA sequence and are joined in
the later “Mumba” industry (ca. 65–45 thousand years ago) levels by a group
of highly formalized medium-sized crescent-shaped geometric points (Mehlman
1979, 1989, 1991). North African points also exhibit regional and chronological
variants, including Nubian point types in the Nile Valley, and various tanged and
leaf-shaped Aterian points throughout the Sahara and North African littoral. In the
Central African region, not only is there a range of elongated Lupemban points,
but also assemblages of miniature triangular points such as those described by
Mercader and Marti (1999) for Cameroon and by Robbins et al. (2000) for Rhino
shelter in northern Botswana.

In addition to lithic points, MSA sites have also yielded bone points from two
different regions of Africa in association with MSA lithics and which are dated to
early Oxygen Isotope Stage (OIS) 4, approximately 70,000–90,000 years ago. The
cylindrical points of Blombos and Klasies on the South African coast (Henshilwood
and Sealey 1997) and the barbed points of Katanda in the Rift Valley of eastern
Congo (Yellen 1988; Brooks et al. 1995, 2004; Yellen et al. 1995; Brooks and
Yellen 2004) are markedly different in style, yet may both be associated with a
new economic activity, fishing.

The study of excavated assemblages with MSA points from two different
regions of sub-Saharan Africa demonstrates how these differ from each other and
from points described for the Levantine Mousterian. MSA points may also have
been used in fundamentally different ways from Levantine examples.

THE SAMPLE

�=Gi Site, Botswana

The first region to be compared is in the Kalahari Desert of Western Botswana,
on the Namibian border (Figure 2). The MSA-LSA site of �=Gi , with MSA horizons
dated to ca. 77,000 years BP, is located on the eastern edge of the deepest pan
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Figure 2. Locations of three sites analyzed in the text, �=Gi, Aduma and Tabun.

or depression in the area (Brooks et al. 1980, 1990; Brooks and Yellen 1987;
Brooks 1998). To the present day (2003) the pan serves as an ambush hunting
venue, whose use is limited to the end of the rainy season when water scarcity
concentrates game around this one remaining water source. In the site’s LSA levels,
crescents, which are interpreted as arrow armatures, far outnumbered scrapers. In
the underlying MSA levels, points were the dominant tool class, constituting 41%
of the ca. 1,500 retouched pieces. Many additional points had been recycled into
scrapers and knives.

The points at �=Gi are predominantly small, triangular, and bifacial, averaging
ca. 41 mm in length, with some examples close to 30 mm. Bases are heavily thinned
and modified, presumably for hafting. Although some points are entirely unifacial,
most have some degree of bifacial working, either just at the base, over part of
the edge, or over the entire ventral surface (Figure 3). Maximum width, usually at
the base, was tightly controlled (Figure 4). This was in spite of the use of a wide



Figure 3. �=Gi points.
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Figure 4. Photo of �=Gi points.

range of raw materials including chert, jasper, chalcedony and quartzite. These
materials occurred in both tabular form in local outcrops and in medium to large
size cobbles in the conglomerate below the MSA horizons. Since they are made on
discoidal cores, the flakes’ bulbs and striking platforms are frequently on the corner
rather than in the center of the base. Not only are the platforms heavily modified
or removed by retouch, but we noted that the side opposite the one ending in a
striking platform is often slightly wider, as if in an effort to compensate for the
increased mass on the striking platform side. We began to develop a measurement
system to detect this asymmetry, in addition to reflecting differences in size, shape
and process of manufacture.

�=Gi points are markedly smaller than typical MP points from outside Africa,
although mean thickness is slightly greater (14.1 mm) since this is a discoidal
rather than a Levallois technology. Point bases are heavily retouched and width
is controlled, suggestive of hafting. In addition, the �=Gi sample exhibits mul-
tiple examples of projectile impact damage, including hinge fractures, broken
tips, and burination spalls (shown in Figure 5), and micro-striations, the lat-
ter possibly due to hafting wear. Their size places them at the lower limits of
ethnographically known spear armatures and within the range of ethnographi-
cally known spear thrower darts and larger arrowheads, as well as in the lower
range of non-microlithic projectile points (Thomas 1976). It is perhaps not sur-
prising that the associated �=Gi MSA faunal remains suggest commonalities with
South African LSA hunters, such as those at Nelson’s Bay Cave (Klein 1989, 1992,
1999).
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Figure 5. Microphoto of burination spall (X40) [photo taken by Robin Teague].

Aduma Sites, Middle Awash, Ethiopia

Our second point sample comes from the region of Aduma, in the Middle
Awash Valley of Ethiopia (Haile-Selassie et al., 2004; Yellen et al. in press). Here
we excavated a series of sealed archaeological occurrences spread over 15 km2 of
small relict erosional hills on the west bank of the river. The dominant feature of
the Aduma landscape is a massive series of silts lacking any marked soil horizons,
overlying the cobble pavement at the A-1 site, and interstratified elsewhere with
sands and fine gravels towards the base. This silt unit is termed “Ardu II”. We
have divided the rest of our sites, for comparative purposes, into three groups: the
sand/fine gravel/basal silt layers (Ardu II-base), the massive silts above (Ardu II),
and the site A-5 soil horizon at the Ardu II/III contact between the massive silts and
the overlying dark colluvial level. Based on a preliminary assessment, the entire
sequence appears to represent a relatively short interval, dating to late OIS 5 or
early OIS 4, and is almost certainly older than 70,000 years BP. The A-1 lag surface
is likely to be considerably older, possibly representing a hyper-arid period of
deflationary activity during OIS 6, or earlier, paralleling the expansion of African
arid zones during OIS 4 and 2.

At site A-1, a lag of MSA materials rested on an old cobble pavement incor-
porating multiple erosional cycles. An excavated sample was recovered from the
base of silts overlaying a cobble layer. Variants of Levallois technology dominate
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the lithic assemblage, although discoidal and small blade cores are also present.
The points and cores include forms typical of later horizons, but are dominated by
unique types not seen in the overlying levels. These include large bifacial points
or small bifaces (Figure 6:F), and large “Mousterian” type points on big Leval-
lois flakes (Figure 6:E). Obsidian is used for approximately half the points and
for at least one extremely large pointed “biface” core; other materials include fine

Figure 6. Aduma Points.
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Figure 6. (Continued )

volcanics and cherts. The presence of types identical to those found higher in the
sequence could signal stratigraphic admixture. Unfortunately, we have not been
able to derive a date for this horizon consistent with those suggested for the later
horizons.

Seventy-six to 93% of all points in these later levels are made of obsidian.
The dominant point types of Ardu II (silt) and Ardu II base (gravel) include classic
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Table 1. Point type percentage

Tabun B Tabun C Tabun D Aduma 1 A8 Gravel A4 Silt Aduma 5
(n=9) (n=10) (n=31) (n=16) (n=69) (n=33) (n=39)

Point biface 0 0 0 6.3 0 0 0
Mousterian Point 0 10 26 31.3 0 0 0
Levallois Point 100 60 42 18.8 0 0 2.6
Classic MSA Point 0 0 0 18.8 12.7 36.4 5.1
Short Broad Point 0 0 0 0 19.7 33.3 7.7
Small Blunt Point 0 0 0 0 0 0 10.3
Pointed blade 0 10 32 0 1.4 6.1 0
Acute tip Point 0 20 0 0 8.5 9.1 23.1
Pint/Perforator 0 0 0 6.3 18.3 0 15.4
Perforator 0 0 0 6.3 23.9 3 28.2
Miscellaneous 0 0 0 12.5 9.9 12.1 5.1
Perforator-borer 0 0 0 0 0 0 0
Unknown 0 0 0 0 0 0 2.6
Broken 0 0 18.8 14.5 0 0

MSA points with trimmed bases and highly invasive bifacial and unifacial retouch
(FIG 6:D). These are much less common in the uppermost horizon, which is
dominated by small acute-tip and blunt points and point-perforators (Figure 6:A,
Table 1). Point-perforators and perforators are also found in the Ardu II base. This
probably reflects differences in landscape and site function. A group of short broad
points also appears in this basal level and diminishes in frequency thereafter. The
uppermost level (Ardu II/III) is distinguished by the very small size of the point
component with some points measuring less than 2 cm in length. Like the �=Gi
points, the average Ardu II and II/III points fall within the ethnographic spear
thrower dart and large arrow range in length, but the Ardu II/III points are so
small that they do not overlap at all with the range of length of ethnographic spear
points.

Tabun Cave, Israel

Because the points from Aduma were made to a large extent on Levallois
flakes and flake/blades, we compared them to a series of 56 points from levels
at Tabun B, C, and D in the Levant to explore the differences between African
points and Levantine Mousterian points. The upper horizons, Tabun B and C,
are probably roughly contemporary with the Ardu II and II/III, while Tabun D
may be older than or approximately contemporary with the very early Aduma A-1
assemblage. The Tabun B and C points were classed predominantly as Levallois
points; Mousterian and acute-tip points as well as pointed blades were somewhat
more common in the underlying Tabun layer D (Table 1). We note, however, that
the Tabun sample was taken from old collections excavated by Garrod (Garrod
and Bate 1937) held at the National Museum of Natural History, Smithsonian
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Institution. This collection is biased in favor of complete and aesthetically pleasing
artifacts, and this comparison should be regarded as only suggestive.

RESULTS

Our point measurement system involves a total of 25 variables describing
attributes of the blank, the divergence and shape of the sides, point asymmetry,
marginal retouch, and treatment of the base. In this comparison we will focus on
only a few of these: overall dimensions, the angle described by the sides of the
point from the tip to the maximum distance of each side from the midline, the
marginal retouch pattern, and treatment of the butt (Figure 7, Table 2). Points
which lay more than two standard deviations from the mean were considered
outliers. African hunter-gatherers today use bows and arrows in addition to larger
tool types and by analogy we propose that projectile technology in the MSA was
adopted as part of a broad toolkit; diagrams representing trends in point size and
shape do not depict outliers. The number of points measured and the number of
outliers excluded is reported for each analysis (Figures 8, 9, 10 and 11), as is the
sample size, mean, and standard deviation of the total sample (Table 2).

Tabun points (Figure 8a) become markedly shorter through time from layers
D to B, but width is held remarkably constant over time so that the youngest points
are very broad for their length. Note that the average length of Tabun points varies

Figure 7. Point attributes and measurements.
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Table 2. Metric values of points at Tabun, Aduma and �=Gi

Angle Weight/
Length (mm) Width (mm) Thickness (mm) (degrees) predicted (g)

Tabun B N 8 9 9 9 9
Mean 53.6 36.7 7.2 55.6 12.6
Std. Deviation 11.1 7.6 1.9 8.8 6.0
Tabun C N 16 16 16 10 14
Mean 67.8 34.4 8.3 46.0 16.8
Std. Deviation 12.5 8.1 2.4 11.7 11.9
Tabun D N 31 31 31 31 31
Mean 71.9 35.9 8.7 45.5 19.0
Std. Deviation 13.9 8.9 2.3 10.3 9.6
�=Gi N 16 16 16 16 16
Mean 74.0 46.8 14.1 55.3 50.1
Std. Deviation 24.9 14.7 3.8 11.8 43.9
Aduma 1 N 68 69 69 68 68
Mean 35.4 27.4 9.0 61.2 8.8
Std. Deviation 7.4 10.0 2.3 15.6 6.0
Aduma 8 N 32 33 33 32 32
Mean 48.5 32.8 10.7 57.3 19.7
Std. Deviation 16.3 10.8 4.7 19.1 20.2
Aduma 4 N 39 39 39 37 39
Mean 32.5 23.9 7.3 55.8 6.6
Std. Deviation 11.0 8.6 2.7 13.9 6.8
Aduma 5 N 299 299 260 299 299
Mean 40.2 30.1 10.2 70.5 11.8
Std. Deviation 8.4 6.1 2.7 10.6 7.2

from ca. 70 mm in the lower levels to ca. 50 mm in Level B, well within the range
of ethnographic spear heads. The comparable distributions at Aduma and �=Gi
are shown in Figure 8b. In general, at Aduma, both length and width decrease
regularly through time and in constant relation to each other.

The relationship between thickness and width is compared between the two
regions and follows a pattern similar to the relationship between length and width.
At Tabun, (Figure 9a) thickness decreases slightly from D up to B, but width is
held relatively constant. On the other hand, at Aduma (Figure 9b), thickness and
width both decrease through time in a constant ratio. As a result of maintaining
a constant width through time while decreasing length and thickness, the point
angle at Tabun becomes duller over time (Figure 10a). One interpretation of this
pattern is that the hafting requirements remained constant, without regard for the
functional quality of the point itself. At Aduma on the other hand (Figure 10b)
the point angle is relatively invariant through time, averaging between 55 and 60
degrees, suggesting that consistency in the functional attributes of the point itself
was more important than consistency of the hafting scheme.

Perhaps the most important attribute in the development of a projectile tech-
nology is weight, since Newton’s second law predicts that a lighter projectile must
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Figure 8. Distribution of Length vs. Width at Tabun (A) and African sites (B). Box plots
show the mean and one standard deviation, whiskers show 1 to 2 standard deviations.
Outliers not shown.

be propelled with greater acceleration to achieve the same force or penetration
(or, conversely, a more forceful propulsion system allows use of a lighter projec-
tile). While the haft certainly contributed a major part of total projectile weight,
functional considerations would require that haft and point weights be related, so
that a large heavy haft would tend to be armed with a large heavy point. Point
weight decreases through time in both Africa and the Levant, but much more so
in the African sample, reaching averages of as low as 6.6 grams at some of the
Aduma sites (Figure 11a, b).
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Figure 9. Distribution of Thickness vs. Width at Tabun (A) and African sites (B). Box and
whisker plots as in Figure 8. In figure 9A: Tabun B thickness and width (n = 9 for each
measurement); Tabun c thickness and width (n = 16 each); Tabun D thickness and width
(n = 31 each); figure 9B: A-1 thickness and width (n = 16 for each measurement); A-4
thickness and width (n = 33 each); A-5 thickness and width (n = 39 each); A-8 thickness
and width (n = 69 each); �=Gi thickness (n = 260); �=Gi width (n = 299).

While all pieces from �=Gi and Tabun were weighed on an O-Haus triple beam
balance, weights of points at Aduma were estimated from the volume. We used
the total of 0.5 times maximum width times maximum length times maximum
thickness (0.5 W × L × Th) as a proxy for the volume of a roughly triangular
point. For the �=Gi sample, the regression formula calculated for weight against
this volume was

Weight (g) = 0.750 + (Volume in mm3 times 0.001684).

The adjusted r2 value (0.944) was significant beyond 0.001 level, indicating
that the formula accounts for 94% of the variance in the �=Gi point sample. We
used this regression formula to predict the weights of points from Aduma for
which we did not have direct measurement of the weight. Since the obsidian of
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Figure 10. Distribution of Point angle vs. Width at Tabun (A) and African sites (B).
Box and whisker plots as in Figure 8.

the Aduma points is lighter than the quartzite and silcrete of the �=Gi points, the
actual values are likely to be even lower than the estimated ones. For Tabun, the
comparable formula was

Weight = 0.426 + (Volume × 0.001571).

The adjusted r2 value was 0.914, which accounts for 91% of the variation and
is significant to the .000 level. Regression formulae which predict the mass based
on the area of a point were derived separately using comparative material from
either Africa or the Levant, both formulae describe a large potion of the variation
in the samples, both formulae are highly significant, and both formulae provide
reasonable estimates of the mass of Aduma points.

Marginal retouch is another area in which Aduma MSA points are distin-
guished from Tabun points (Figure 12). Each piece was divided into six retouch
areas, three per side, and the presence, position and nature of the retouch, if any,
were noted for each area While some points from the earliest Tabun sample are
retouched, a greater portion of Aduma points are retouched in every level. The
pieces that are retouched at Aduma are more completely retouched (retouched in
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Figure 11. Distribution of Weight vs. Width at Tabun (A) and African sites (B).
Box and whisker plots as in Figure 8.

more areas of each piece) than the Tabun points. While inverse, or ventral, retouch
is rare throughout, it is actually most common in Tabun D. Bifacial retouch, on
the other hand, is virtually absent in the Tabun sample and present at significant
frequencies throughout the Aduma sample, except for the uppermost level. In-
vasive retouch, a hallmark of the classic MSA, is found at low levels in Tabun D
(although not in B or C), but at Aduma, it rises along with the frequency of classic
MSA points to a maximum in the Ardu II silt sites, then decreases slightly at the
top.

Finally, striking platforms of complete pieces are virtually unmodified in the
Tabun assemblage but up to 50% are thinned or removed on the Aduma points.
Overall, the earliest Aduma points from A-1 are most similar to the Tabun points
from Level D. If one were to argue from the points for a moment of contact or
expansion in either direction, this time period represents the most likely candidate.
The later points in both areas dating to late OIS 5 and early OIS 4 are increasingly
divergent in style.
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Figure 12. Comparative retouch on points at Tabun and African sites. Sites are arranged
with the oldest Tabun (Tab D) and African (A-1) sites in the center, with others ordered

regionally by decreasing age to the left and right respectively. Marginal, ventral, bifacial and
invasive retouch (Figure 12: A–D) are expressed as the percentage of areas retouched over
the total number of areas available for retouch (3 per side – distal, central, proximal, 6 per
piece with left and right side calculated separately). Striking platform thinning/removal is
expressed as number of modified striking platforms over total number of complete points.
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ETHNOGRAPHIC COMPARISONS

While it is difficult to reconstruct the entire projectile system from the lithic
remains, North American archaeologists have used ethnographic examples to de-
rive correlations between lithic attributes and projectile systems. This type of
correlation, of course, does not encompass the possibility of now-vanished projec-
tile systems relating to an earlier evolutionary stage. The most cited study is that
of D.H. Thomas (1976) who examined 142 stone-tipped projectiles from ethno-
graphic contexts housed at the American Museum of Natural History. His results
showed that while some arrowheads were large and weighed between 11 and 17
g, most were very small, and weighed 4 g or less. Spear thrower darts, on the other
hand, varied between ca. two and eight grams.

The Aduma points tend increasingly toward the dimensions of spear thrower
darts or arrows, and hold point angle constant. Although ethnographic and archae-
ological examples of spear throwers are not known from any African site, spear
throwers are present at a much later date on all the other inhabited continents and
begin to appear at a time when African LSA armatures already fall within the size
range of modern arrowheads (at < 1.5 g). The early diminution of African stone
armature may indicate that Africa passed through a spear thrower stage at an earlier
date.

DISCUSSION AND CONCLUSIONS

In summary, the regional and chronological diversity and specificity of MSA
points, their small size, the emphasis on control and standardization of basal
morphologies, and point angles, and the extensive use of bifacial retouch can be
thought of as a complex of features; this complex distinguishes MSA points after
100,000 years ago from those of the Levantine Mousterian. The decrease in point
size and weight within the MSA suggest concomitant development of a system that
could propel projectiles over greater distances, increasing hunting success while
decreasing risk to the hunter. The projectile system, whether a bow and arrow or
more likely, a spear thrower, would have involved organic materials that have not
survived. In both Europe and North America, the use of spear throwers may have
preceded in some instances the use of the bow and arrow. Since the early Upper
Paleolithic of Europe is also characterized by small and/or light (bone) projectile
armatures (e.g., Bricker et al. 1995; Brooks et al. 1995; Cattelain 1997; Perpère
1997; Hays and Lucas 2001, etc.) several authors have argued for early use of a
complex projectile system, despite the absence of actual examples of either bows
or spear throwers.

The adoption of a complex projectile system during the MSA, in combination
with the development of complex economic, social and symbolic systems signified
by such finds as increased use of marine and lacustrine resources (Brooks et al.
1995; Yellen et al. 1995; Henshilwood and Sealey 1997; Crawford et al. 1999;
Poeggenpohl 1999), regional point “styles” (Clark 1988; McBrearty and Brooks
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2000), incised ocher plaques (Henshihlwood et al. 2002), long distance transport
of raw materials (Merrick et al. 1994), and beads (Hare et al. 1993; Kuhn et al.
2001) would have resulted in lowered risk to individual hunters and increased
survivorship of both individuals and populations (McBrearty and Brooks 2000).
Increased survivorship, in turn, could explain the successful expansion of anatom-
ically modern humans out of Africa at ca.60,000 years BP. The apparent similarity
of even earlier point technologies in Africa and the Near East to one another,
exemplified respectively by Aduma A-1 and Tabun D, could also explain the fail-
ure of earlier anatomically modern African populations to expand beyond the Near
East, as well as the absence of significant technological differences over time be-
tween the earliest modern humans and Neandertals in the Near East. Apart from
possible comparisons to a few small points from the Later MP of the Caucasus (e.g.,
Doronichev and Galovanova 2003), European MP bifacial point technologies are
closer in size to the A-1 and Tabun assemblages than to the evolved MSA points
of sub-Saharan Africa.
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Mehlman M.J. 1979. Mumba-Höhle revisited: the relevance of a forgotten excavation to some current
issues in East African prehistory. World Archaeology 11: 80–94.

Mehlman M.J. 1989. Late Quaternary Archaeological Sequences in Northern Tanzania. Ph.D. Dissertation,
University of Illinois, Urbana.

Mehlman M.J. 1991. Context for the emergence of modern man in Eastern Africa: some new
Tanzanian evidence. In J.D. Clark (Ed.), Cultural Beginnings: Approaches to Understanding Early
Hominid Lifeways in the African Savanna (Römisch-Germanisches Zentralmuseum, Monographien
19), pp. 177–196. Mainz: Forschunginstitut fur Vor-und Fruhgeschichte.

Mercader J. and R. Marti 1999. Archaeology in the tropical forest of Banyang-Mbo, SW Cameroon.
Nyame Akuma 52: 17–24.

Merrick H.V. and F.H. Brown 1984. Obsidian sources and patterns of source utilization in Kenya and
northern Tanzania: some initial findings. African Archaeological Review 2: 129–152.

Merrick H.V., F.H. Brown and W.P. Nash 1994. Use and movement of obsidian in the Early and
Middle Stone Ages of Kenya and northern Tanzania. In S.T. Childs (Ed.), Society, Culture, and
Technology in Africa (MASCA 11 [Supplement]), pp. 29–44. Philadelphia: Museum of Archaeology
and Anthropology, University of Pennsylvania.

Milo R.G. 1998. Evidence for hominid predation at Klasies river mouth, South Africa, and its implica-
tions for the behaviour of early modern humans. Journal of Archaeological Science 25: 99–133.

Perpère M. 1997. Les pointes de la Gravette de la couche 5 de l’abri Pataud: réflexions sur les armes
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ABSTRACT

The Acheulean to Middle Stone Age (MSA) transition is examined from an evo-
lutionary perspective. The replacement of Acheulean handaxes by MSA points
represents a shift from hand-held to hafted technology, but the timing and nature
of this process are poorly understood due to the rarity of sites from the early MSA
(EMSA), here defined as the portion of the MSA predating 130,000 years ago. The
well-calibrated sequence in the Kapthurin Formation, Kenya, spans the transition,
and shows that MSA technology was present before 285,000 years ago. This date
coincides with the age of known African fossils that most likely represent the earliest
members of the Homo sapiens lineage. Occurrences with characteristic Acheulean
and EMSA artifacts are interstratified in the Kapthurin Formation, demonstrating
that the transition was not a simple, unidirectional process. A variety of flake pro-
duction techniques is present at both Acheulean and MSA sites in the formation.
The Levallois tradition begins before 285,000 BP in an Acheulean context; Levallois
production methods diversify in the MSA. The precocious appearance of blades,
grindstones, and pigment in the Kapthurin Formation before 285,000 BP shows
that the array of sophisticated behaviors known in the later MSA (LMSA) began
at the Acheulean to MSA transition, and it is suggested that such technological
changes are among the causes or consequences of the origin of our species.
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INTRODUCTION

During the later Middle Pleistocene in Africa, large bifaces disappear from the
archaeological record and are replaced by smaller points, marking the transition
from the Acheulean to the Middle Stone Age (MSA). New dates from the Kapthurin
Formation establish that the transition was underway in East Africa before 285,000
years ago. We examine here data relevant to understanding the significance of this
large scale archaeological change. The difference between the Acheulean and the
MSA is poorly understood because most well documented MSA sites date to the
later Middle Stone Age (LMSA) after 130,000 years BP. We therefore concentrate
upon the early MSA (EMSA), which we define as that part of the MSA lying within
the Middle Pleistocene, that is, before 130,000 years BP. This period has greater
relevance for understanding the transition and provides the basis for understanding
later behavioral developments within the MSA.

In the first part of this paper we examine general issues relating to the transi-
tion, including functional contrasts between handaxes and points, and the influ-
ence that different methodological and analytical approaches have upon inferences
regarding the nature and timing of archaeological change. In the second part we
discuss the transition as seen in the Middle Pleistocene Kapthurin Formation of
Kenya where a number of well-dated sites span the transition. We examine the
Kapthurin Formation record from the point of view of diagnostic formal tools as
well as methods of flake production. In the third section, we introduce the African
fossil hominids of this period, in order to establish the evolutionary context of the
technological change. We suggest that the abandonment of Acheulean technology
is part of a package of increasingly complex hominid behaviors that appears with
the earliest members of the H. sapiens lineage.

THE NATURE OF THE TRANSITION

Handaxes and the Acheulean

The handaxe is emblematic of the Acheulean. Its wide geographic distribu-
tion (Africa, Europe and parts of Asia), and longevity (∼1.3 million years) demon-
strate that the handaxe was a successful adaptive device useful in a wide range of
environments and situations (see papers in Petraglia and Korisettar 1998). Cur-
rent interpretations suggest that handaxes were handheld, portable, multipurpose
implements, and possibly sources of flakes (Clark 1994; McBrearty 2001). Exper-
imental work and microwear analyses of edge damage have shown the handaxe
to have been used for a variety of purposes, including butchery and woodwork-
ing (e.g., Jones 1980; Binneman and Beaumont 1992; Roberts and Parfitt 1999;
Dominguez-Rodrigo et al. 2001). In cases of exceptional preservation, traces of a
several tasks may be preserved on different edges of the same piece, as reported
by Keeley (1993).
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Chronological or geographic patterning among Acheulean sites remains
poorly understood, and it is possible that the ubiquity of the handaxe masks
other important aspects of variability. For example, cleavers are frequent in Africa,
but are not common in European sites; cleavers made on Kombewa flakes have
been used as a marker for out-of-Africa emigration in the Levant (Goren-Inbar
1992; Goren-Inbar et al. 2000). Cleavers and handaxes are produced by a variety
of flaking methods and techniques, as is the flake, core and small tool compo-
nent at Acheulean sites (Clark 1994, 2001c; Roche and Texier 1995; McBrearty
2001). There is clear evidence for raw material selection at some Acheulean sites,
although predominantly durable, locally available types were used (Clark 1980;
Féblot-Augustins 1990; Jones 1994; Merrick et al. 1994; Raynal et al. 1995). Finally,
archaeological projects at Isimila, Tanzania, and Olorgesailie, Kenya, document lo-
cal hominid landscape use, and have shown variable patterns of Acheulean site
distribution and composition that can be broadly correlated with paleoecological
features (Kleindienst 1961; Hansen and Keller 1971; Cole and Kleindienst 1974;
Isaac 1977; Potts 1994; Potts et al. 1999).

Points and the Middle Stone Age

The point is the characteristic implement of the MSA. The presence of points
rather than handaxes in the MSA is significant because points represent the re-
placement of handheld artifacts by hafted, composite tools (Clark 1988; McBrearty
and Brooks 2000). They show the development of complex hunting armatures,
and unlike Acheulean handaxes, they show regional diversity in shape.

Direct evidence for hafted points includes tangs on Aterian implements (Clark
1970), the basal thinning of many other African stone points (Brooks, this volume),
and grooves at the base of bone harpoons from sites at Katanda, Zaire (Yellen 1998).
Points, and possibly backed crescents found at some MSA sites, were most likely
designed as weapons to dispatch game or rival humans, as components of stabbing
or throwing spears, and possibly as arrows (McBrearty and Brooks 2000; Waweru
2004). Impact damage consistent with the use of stone points as projectiles has
been observed on the tips of MSA points from �=Gi, Botswana (Kuman 1989).
Importantly, these weapons convey the ability to inflict “death at a distance,”
supplying an adaptive advantage to the hunters using them by reducing their risk
of injury through close physical encounters with large menacing animals (Berger
and Trinkaus 1995; Cattelain 1997; Churchill 2002).

MSA points are made of bone as well as stone, and are produced using a variety
of technological approaches. Some MSA stone points are unifacial, others bifacial.
Levallois points, retouched or unretouched, are found in some regions. Bone points
may be fashioned through several possible combinations of incision, grinding and
polishing (Yellen 1998; Henshilwood et al. 2001a; Barham et al. 2002). Stylistic
variation among points shows geographic patterning, often corresponding to broad
paleoecological zones, suggesting regional traditions (Clark 1988, 1993; McBrearty
and Brooks 2000).
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Chronological change, as described below, is detected within the MSA at some
locations. Variety in raw material use likewise reflects new approaches to resource
procurement. Lithic source data suggest increased hominid ranging areas, with
a selective shift towards finer-grained material, frequently from distant sources
(Clark 1980; Merrick et al. 1994; Raynal et al. 1995). Similarly, MSA sites oc-
cur in a number of previously unoccupied, often water-poor environments, with
a sophisticated strategy of landscape use implied by occupation of ecotones to
maximize resource access (Helgren 1997; Ambrose 2001). Specialized hunting
and fishing sites were recurrently used, possibly on a seasonal basis (Brooks et al.
1995; Yellen et al. 1995; Marean 1997; Clark 2001a; Henshilwood et al. 2001b).

The Sangoan and Fauresmith Industries

In Africa, the Sangoan and Fauresmith industries were at one time consid-
ered “intermediate” between the Acheulean and the MSA (Clark 1957a:xxxiii). The
“intermediate” terminology was formally abandoned at the 1965 Burg Warten-
stein symposium (Bishop and Clark 1967:987), but discussion of these industries
remains central to understanding the Acheulean-to-MSA transition. Both the
Sangoan and Fauresmith industries are poorly dated, but the Sangoan, character-
ized by heavy-duty tools, has been found to overlie the Acheulean and to underlie
the MSA at a number of sites (e.g., Cole 1967; McBrearty 1988; Clark 2001b).
McBrearty (1991) and Clark (2001b) have argued for the status of the Sangoan
as an independent entity, though Clark (1982) formerly regarded it as an activity
variant of either the Acheulean or the MSA, and Sheppard and Kleindienst (1996)
consider it part of the MSA. The Fauresmith, characterized by small, well-made
handaxes, is considered a phase of the final Acheulean (Sampson 1974; Binneman
and Beaumont 1992). The Sangoan has long been considered a forest or woodland
adaptation, whereas the Fauresmith has been thought confined to savanna zones
(Clark 1988), though this dichotomy has been questioned by McBrearty (1992;
McBrearty et al. 1996).

Methodological Challenges

We argue here that the replacement of handaxes by points and other hafted
implements is significant, but the attempt to pin down the timing and circum-
stances of this process suffers from a number of conceptual and practical diffi-
culties. Chronological issues are discussed below. A serious concern is definition
of the term MSA itself. As originally conceived by Goodwin and Van Reit Lowe
(1929), the MSA is characterized by the absence of the handaxes of the preced-
ing Acheulean and the absence of microliths of the succeeding Later Stone Age
(LSA), and by the presence of points. The ambiguity of the term “Middle Stone
Age” has long been recognized (Clark et al. 1966). In part this ambiguity stems
from its definition as both a typological-technological unit and a temporal unit.
The equation of the MSA with Clark’s (1977) Mode 3 is inaccurate, as not all MSA
sites exhibit Levallois technology, and some contain blades (Mode 4) or microliths
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(Mode 5) (see McBrearty and Brooks 2000). Furthermore, prepared core (Mode
3) and blade (Mode 4) elements are sometimes found in Acheulean (Mode 2)
contexts (e.g., Leakey et al. 1969; McBrearty et al. 1996; Kuman 2001). While ar-
guably a semantic issue, it is important to emphasize that simplified terminology
(Acheulean versus MSA) creates the impression that the transition to the MSA was
a well-defined event, rather than a process of adaptive change. Furthermore, rates
of technological change, artifact discard, and sediment deposition vary indepen-
dently, and our inferences about the nature of the transition are founded on rare,
possibly non-representative sites scattered across time and space.

Because the definitions of Acheulean and MSA emphasize handaxes and
points, a practical challenge for the archaeologist lies in the fact that many sites lack
large numbers of diagnostic formal tools. In part this is due to variable recovery
and preservation, but it also reflects functional and environmental factors operat-
ing in the past. Formal tools are vastly outnumbered at nearly all sites by flakes,
cores, and expedient tools, and the basic flake and core artifact inventories of the
Acheulean, MSA, Sangoan, and Fauresmith are in many cases indistinguishable.
Many methods of direct percussion flake detachment were mastered by early ho-
minids practicing Oldowan technology, and were retained in some cases until quite
recent times, rendering them inappropriate as chronological markers (Clark et al.
1994; Roche et al. 1999). Also, some fossiles directeurs may not be truly temporally
diagnostic. Although the handaxe and point are characteristic of the Acheulean
and MSA, there may be a size continuum between them, and there are no for-
mal criteria for distinguishing small handaxes from large bifacially flaked points.
Functional approaches that may provide distinguishing criteria, such as those of
breakage patterns, wear traces, and metrical features (e.g., Thomas 1978; Shea
1988; Dockall 1997; Shott 1997; Hughes 1998), have not been widely applied in
Africa. Although picks and other heavy-duty tools are characteristic of the Sangoan,
similar tools also occur in Acheulean, MSA and even LSA contexts (Clark 2001b),
and the qualities formerly thought to render Fauresmith handaxes unique may
derive from physical properties imposed by the raw material (Humphreys 1970).

Despite its flaws, the fossile directeur approach has not yet been supplanted as
a means to compare African Acheulean with MSA occurrences or MSA sites with
each other. Statistical comparison of artifact class frequencies (e.g., Mason 1962)
has not proved fruitful. The method of Bordes (1961, cf. Debènath and Dibble
1994), although widely used in European and Levantine sites, relies heavily upon
the presence of retouched tools, and, as mentioned previously, retouched pieces
are rare or absent at many African Acheulean and MSA sites. A factor contribut-
ing to the rarity of retouched tools is the durability of the lava and metamorphic
rocks available in sub-Saharan Africa, compared to the flint used elsewhere. While
comparison of large cutting tools documents differences in raw material selec-
tion and artifact discard patterns between Acheulean and Sangoan assemblages
at Kalambo Falls (Sheppard and Kleindienst 1996), few significant differences
between Acheulean and MSA sites have been detected through comparison of
flake and core metric attributes (e.g., McBrearty 1981; Sheppard and Kleindienst
1996). This observation stands in contrast to the diminution in artifact dimensions
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through time seen within long MSA sequences such as Mumba, Klasies River, or
Cave of Hearths (Sampson 1974; Thackeray and Kelly 1988; Mehlman 1989; see
Brooks et al. this volume). Systematic comparisons of other shared tool classes,
such as scrapers, are rare, although McBrearty (1986) reports differences in the
degree and placement of retouch between Sangoan-Lupemban and overlying MSA
horizons at Muguruk, Kenya.

The chaı̂ne opératoire approach focuses upon the method, rather than the
product, of stone tool fabrication (e.g., Pelegrin et al. 1988; Boëda et al. 1990;
Inizan et al. 1999; Bar-Yosef 2000:113–116). The emphasis is shifted from archae-
ological types to analysis of the entire process of core reduction, from raw material
acquisition to eventual discard. Importantly, it does not rely on the presence of
fossiles directeurs. Analyses of European material have shown that variability in
modes of flake production and tool shaping may crosscut traditional industrial
categories such as Acheulean or Mousterian (cf. Boëda 1991; Tuffreau et al. 1997).
Application of the approach in Africa, however, remains rare (but see Roche and
Texier 1995; Roche et al. 1999; Würz 2002; Pleurdeau 2003).

The Timing of Archaeological Change

The earliest dates for the African MSA are derived from the Kapthurin For-
mation sequence, where points predate 285,000 years BP (Deino and McBrearty
2002; Tryon and McBrearty 2002). This date is in general agreement with the
age of the earliest MSA layers at Florisbad, South Africa, estimated by Electron
Spin Resonance (ESR) on overlying units at ∼280,000 years BP (Grün et al. 1996;
Kuman et al. 1999), but is considerably older than age estimates of 235,000 years
BP from Gademotta, Ethiopia (Wendorf et al. 1994), and ≥230,000 years BP from
Twin Rivers, Zambia (Barham and Smart 1996). The switch from handheld to
hafted technology most likely did not occur at the same time everywhere, and the
tradition of biface manufacture appears to have persisted later in some parts of the
continent than in others (cf. Clark et al. 1994). For example, handaxes are present
in the Herto Member of the Bouri Formation in the Middle Awash, Ethiopia as late
as 160,000 years BP (Clark et al. 2003).

The MSA is replaced across most of the African continent by sites attributed
to the LSA at about 40,000 years BP (e.g., Ambrose 1998; McBrearty and Brooks
2000). The time span of the MSA therefore exceeds 240,000 years. However, the
majority of documented MSA assemblages post-date the onset of the Last Inter-
glacial (Oxygen Isotope Stage 5) at ∼130,000 years BP (Klein 1999; McBrearty and
Brooks 2000). Our information for the preceding ∼155,000 years, or more than
half the duration of the MSA, is derived from a handful of sites scattered across
over 13 million km2 of the African continent (Figure 1). Furthermore, at many
localities, the Acheulean and MSA layers are separated by unconformities, and
chronological resolution is generally poor (see Clark 1982; Tryon and McBrearty
2002 for recent reviews). Combined, these gaps have a clear effect on our percep-
tions of change. In this paper we stress the role of information from the EMSA in
clarifying the situation.
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Figure 1. African archaeological sites discussed in the text. Radiometric age estimates
shown for all Early Middle Stone Age (EMSA) sites. Data from Barham (2000), Barham
and Smart (1996), Clark et al. (2003), Deino and McBrearty (2002), Grün and Beaumont
(2001), Grün et al. (1996), Hublin (2001), Kuman et al. (1999), Van Peer et al. (2003),
Vogel (2001), Wendorf et al. (1993, 1994).

Regionalization in artifact traditions (Clark 1988), as well as change through
time, can be seen in the latter half of the MSA, but due to the lack of data for
the EMSA we can only speculate about when they began. Regionalization of MSA
lithic industries results in different trajectories of change in each area. For example,
the South African Later Pleistocene MSA (LMSA) succession, based largely upon
the sequence at Klasies River, illustrates a number of quantitative and qualitative
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changes. These include trends towards shorter, wider flake-blades (e.g., Thackeray
and Kelly 1988), variation in raw material choice, and a succession of different
methods of flake, blade, and point production. These methods vary in the means
of preparation of the core’s flaking surface, the volume of the core exploited, and
the degree of tool retouch (Würz 2002). The Kalambo Falls (Zambia) sequence
shows the incremental addition of blades and diverse point forms from early to
late MSA (Clark 2001b). In contrast, Porc-Épic Cave in Ethiopia shows a high
degree of technological variability within each stratigraphic unit, but reveals no
clear trend through its long, essentially undated sequence (Pleurdeau 2003). Few
generalizations can be made from these data about the nature of temporal variation
on a continent-wide scale or when and how this regionalization first appeared.
There is some indication that local traditions of flake and tool manufacture already
existed among late Acheulean sites. This phenomenon is suggested by the presence
of geographically restricted methods of large flake production at some Acheulean
sites, including the Tabelbala-Tachengit method of the northwestern Sahara (Tixier
1957; Alimen and Zuarte y Zuber 1978), the hoenderbek cores and flakes found in
South Africa (McNabb 2001), and blades and large Levallois cores in the Kapthurin
Formation (Leakey et al. 1969; McBrearty 1999). What is required to resolve these
issues is documentation of well-calibrated EMSA sequences that can be compared
with known Acheulean and LMSA occurrences.

THE KAPTHURIN FORMATION

The Geological and Archaeological Sequence

Our data from the Kapthurin Formation are critical to addressing these issues
of hominid behavioral change. The deposits span much of the Middle Pleistocene,
contain a succession of archaeological sites chronologically ordered by tephros-
tratigraphy, and demonstrate considerable diversity in hominid adaptations in the
use of a variety of shaped or retouched tools and flake production strategies. The
formation also spans the Acheulean-to-MSA transition, and includes EMSA sites.
Some stratigraphic levels preserve multiple archaeological sites that make it possi-
ble to assess contemporaneous inter-assemblage variability. These factors allow us
to examine the nature of behavior in the MSA, especially EMSA, and to compare
it with behavior seen in the Acheulean.

The Kapthurin Formation forms the Pleistocene portion of the sedimentary
sequence in the Tugen Hills in the Kenya Rift Valley west of Lake Baringo (Figure 2).
The formation is about 125 m thick and is exposed over an area of about 150 km2.
More than 70 archaeological and fossil sites are now documented in the formation
(Leakey et al. 1969; Cornelissen et al. 1990; Cornelissen 1992; McBrearty et al.
1996; McBrearty 1999, 2001; Tryon 2002). The basic stratigraphic succession as
defined by Martyn (1969) and Tallon (1976, 1978) includes three fluviolacustrine
members (K1, K3, and K5) separated by two major tephra members, the Pumice
Tuff Member (K2), and the Bedded Tuff Member (K4). An additional, unnumbered



Figure 2. Map showing exposures of the Kapthurin Formation Bedded Tuff
Member and the sites discussed in the text.
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tephra, the Grey Tuff, lies within K3. Three additional lavas, the Upper and Lower
Kasurein Basalts and the Baringo Trachyte, are intercalated with Kapthurin For-
mation sediments. These volcanic units have now been successfully dated by
40Ar/39Ar, using both incremental heating of multi-grain samples with a broad-
beam CO2 laser (LIH method), and fusion of individual phenocrysts by laser in a
single step (SCTF method) (Deino and McBrearty 2002).

Materials relevant to the Acheulean-to-MSA transition lie above the Grey
Tuff, dated to 509,000 ± 9,000 years BP, and within and immediately below the
Bedded Tuff Member (K4). The Bedded Tuff Member is a complex of tephra
horizons deposited during a period of intermittent volcanism. Intercalated sed-
iments, incipient paleosols, and root casts mark former stable land surfaces upon
which assemblages of artifacts and fossil fauna accumulated. On a macro scale,
defining these ancient land surfaces and comparing archaeological sites is accom-
plished using the widespread bracketing layers of tuff. However, it can be prob-
lematic to establish stratigraphic relations among sites within K4 exposed over a
large area of heavily eroded topography by field mapping alone, and geochemical
analysis was used as a basis for tephrostratigraphic correlation among disparate
Kapthurin Formation outcrops (see Figure 2) (Tryon and McBrearty 2002; Tryon
2003).

Individual tephra units of the Bedded Tuff Member (K4) were analyzed
both petrographically and geochemically with a wavelength dispersive electron
microprobe. The Bedded Tuff Member consists of two distinct lithologies: (1)
widespread beds of fine-grained mafic ash, overlain by (2) sparse deposits of felsic,
locally pumiceous material. Stratigraphic and geochemical trends suggest that the
Bedded Tuff Member deposits derive from a single volcanic source that underwent
progressive magma compositional change. Periods of quiescence were punctuated
by multiple, brief eruptive events. These trends provide a robust correlation tool
for tephra deposits and associated sites within the formation (Tryon and McBrearty
2002). 40Ar/39Ar age estimates of 235,000 ± 2,000 and 284,000 ± 12,000 years
BP from two layers of an upper, pumiceous unit (Deino and McBrearty 2002) date
the latest eruptive phases of the Bedded Tuff Member. Most archaeological sites
associated with the Bedded Tuff Member occur within, beneath, or immediately
above beds of the lower, basaltic ash, which lack material suitable for 40Ar/39Ar
dating. The date of 284,000 ± 12,000 years BP on the upper, pumiceous unit
of K4 at the NRS sampling locality therefore provides a minimum age for these
Kapthurin Formation Acheulean and EMSA sites (Figure 3).

Stratigraphic ordering of Kapthurin Formation sites through tephra cor-
relation demonstrates the interstratification of sedimentary units containing
Acheulean, Sangoan, Fauresmith, and MSA artifacts (see Figure 3). These find-
ings show that the Acheulean-to-MSA transition predates 284,000 ± 12,000 years
BP in this part of the Rift Valley, and that it was not a simple, unidirectional pro-
cess (Tryon and McBrearty 2002). Instead, this record may represent competition
among a number of hominid groups with different technological traditions, or
the presence of hominids with broad technological competence responding to
differing local contingencies.
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Figure 3. Schematic diagram showing stratigraphic relationships of archaeological
assemblages in the Kapthurin Formation, emphasizing typological and technological
variability among later Middle Pleistocene sites containing diagnostic artifacts. Modified
from Tryon and McBrearty (2002).

Interpretation of the Kapthurin Formation Sequence

Our comparative analysis of Kapthurin Formation site function is in its very
early stages. Most presently known Kapthurin Formation sites appear to have
been flake production sites. Retouched tools are rare. Plausible sources of the fine-
grained lava cobbles that were used for flake production in many cases lie within
a few hundred meters of the sites, and exotic raw materials are infrequent.

We examine change through time here by comparing sites from two strati-
graphic intervals, the portion of Middle Silts & Gravels Member (K3) above
the Grey Tuff, and the overlying Bedded Tuff Member (K4) (see Figure 2). Late
Acheulean and EMSA sites are most numerous in the Middle Silts & Gravels
Member above the Grey Tuff. One element common to all these sites is a simple
flake and core component, characterized by discoidal and opportunistically flaked
single and multiple platform cores. In some excavated assemblages, such as the
upper paleosol at GnJh-17, these are the only methods of flake production present.
Other sites contain additional distinctive items. Blades, Levallois debitage, grind-
stones, and traces of pigment are found at site GnJh-15. At the Acheulean site of
LHA (GnJh-03), large (∼10–20 cm) Levallois flakes were struck by the préférential
method from centripetally prepared boulder cores and sometimes retouched into
handaxes or scrapers. Several refitted series from LHA show regular blade pro-
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duction by both Levallois and non-Levallois methods (Leakey et al. 1969; Texier
1996; McBrearty 1999). At site GnJh-52, split lava boulders and cobbles were
transformed into scrapers or cores. In the upper paleosol from site GnJh-17, picks
or core-axes and scrapers were manufactured from elongated cobbles, as shown
by extensive refitting (Cornelissen 1992).

The overlying Bedded Tuff Member (K4) contains fewer sites, but they too
show great variety. All share the simple flake and core component seen at K3
sites, but most feature additional distinctive elements. For example Rorop Lingop
(GnJi-28) contains small Levallois cores, diminutive handaxes reminiscent of the
Fauresmith, and rare points. Site GnJh-63 preserves a single handaxe together
with an industry based on the flaking of small cobbles by a number of methods,
including bipolar flaking. Recent excavations at Koimilot (GnJh-74) have produced
an assemblage containing préférentiel and récurrent Levallois cores with centripetal
preparation, including refitted cores and flakes and an implement resembling a
pick or core-axe. This assemblage is overlain by a horizon characterized by large
(∼10 cm) unretouched Levallois points or elongated flakes with a dorsal scar
pattern suggesting predominantly unidirectional flaking during core preparation
(Tryon 2002, 2003). Two additional sites, Nyogonyek (GoJh-1) and Locality 92,
contain large amounts of Levallois flakes and cores, and few if any formal retouched
tools, though their precise position in the stratigraphy is as yet unresolved.

In summary, Acheulean and EMSA assemblages in the Kapthurin Formation
show variation both among contemporary sites and through time. However, a
Levallois concept of flaking is present in each, suggesting a shared technological
tradition. There is a reduction in size of the Levallois flakes through time, and an
increase in the variety of the flake production methods (cf. Van Peer 1992; Böeda
1994; Inizan et al. 1999). Furthermore, items usually thought characteristic of later
prehistory, such as blades, grindstones, and pigment, occur in the Middle Silts and
Gravels Member of the Kapthurin Formation where they predate 285,000 years BP.

HUMAN EVOLUTIONARY CONTEXT

Behavioral Change

It has been repeatedly asserted that MSA toolmakers lacked cognitive so-
phistication, and that a late, sudden genetic mutation at 40,000 to 50,000 years
ago explains the modern behavior seen in the LSA (e.g., Diamond 1992; Klein
1992, 1995, 1998; Mithen 1994; Mellars and Gibson 1996; Klein and Edgar
2002). But many behaviors once thought to postdate 40,000 years ago are in
fact found in the MSA. These behavioral advances include blade and microlithic
technology, formal bone tools, increased geographic range, specialized hunting,
the use of aquatic resources, long-distance trade or transport of raw materials,
systematic processing and use of pigment, art and decoration, and the habitation
of previously unoccupied water-poor environments (Deacon and Deacon 1999;
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Klein 1999; McBrearty and Brooks 2000; Henshilwood et al. 2002). The evidence
that we have discussed here shows that some of these technological innovations
appeared as early as the late Acheulean. Thus the record of behavioral change
commenced at or immediately before the Acheulean-MSA boundary, and contin-
ued to accumulate over the entire time span of the MSA. This evidence leads to
the conclusion that hominids living as early as 250,000–300,000 years ago pos-
sessed the cognitive and technical ability to invent sophisticated items of material
culture. The Acheulean-to-MSA transition marks the beginning of an increasingly
complex hominid adaptive pattern, the archaeological signature of expanding ho-
minid populations who developed diversified tool kits as a means of coping with
novel problems. Hominid postcranial remains from this period show a mosaic of
modern and archaic features, indicating that some patterns of modern positional,
locomotor, and manipulative behavior are present by 300,000 BP and probably
earlier (Pearson 2000; Fisher and McBrearty 2002). It is very likely that techno-
logical changes at the Acheulean-to-MSA transition are intimately linked to these
anatomical changes.

Taxonomic Issues

The central unresolved issue in understanding the Acheulean-to-MSA transi-
tion is the taxonomic identity of the hominids responsible for the formation of the
Middle Pleistocene archaeological record. Evidence from both nuclear and mito-
chondrial DNA strongly supports an African origin for H. sapiens (Howell 1999;
Relethford 2001; Tishkoff and Williams 2002). Most investigators include African
hominid fossils predating ∼500,000, such as Bodo (550,000–650,000 BP), Ndutu
(500,000–600,000 BP), and Saldhana (400,000–800,000 BP), in H. erectus, but
opinion is divided as to the status of other, perhaps slightly later specimens, such
as Kabwe (> 400,000 BP), for which the names H. heidelbergensis or H. rhodesiensis
are used. The oldest securely dated specimens formally ascribed to our species
are the three crania from the Herto Member of the Bouri Formation in the Middle
Awash region of Ethiopia, dated to ∼160,000 years BP, attributed to the subspecies
H. sapiens idaltu (White et al. 2003). Other early African representatives of H. sapi-
ens predating 100,000 include Omo I from the Kibish Formation, Ethiopia, and
the sample from Klasies River, South Africa (see McBrearty and Brooks 2000, for
a review of the fossil and dating evidence). For the purposes of understanding
the Acheulean-to- MSA transition, the taxonomic identity of specimens dating to
∼200,000–300,000 years BP are critical. Lahr (1996; Lahr and Foley 1998) sees
some of the African fossils, including Florisbad (260,000 years BP) and Ngaloba,
as representing a distinct species, H. helmei, but Stringer (1996, 2002) sees this
group as subsumed under H. sapiens, though perhaps representing a somewhat
archaic form. If specimens of H. helmei in fact represent early H. sapiens, then our
species appeared simultaneously in Africa with MSA technology between 250,000
and 300,000 years BP.
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Discussion

Historically the divide between the Acheulean and the MSA was an arbitrary
distinction for the convenience of archaeologists (Goodwin and Van Riet Lowe
1929). If the appearance of the MSA and the H. sapiens lineage coincide, however,
then the Acheulean-to-MSA transition acquires evolutionary significance. Early
Homo is assumed to be the maker of Oldowan artifacts, and H. erectus is thought
to be the maker of Acheulean tools because the first appearances of the hominids
in the fossil record roughly coincides with that of the artifacts. In similar fashion,
members of early H. sapiens were no doubt the makers of some Middle Pleistocene
assemblages. Speciation assumes separation of populations that formerly belonged
to the same reproductive community. The resulting daughter species may coexist
in time with the ancestral stock for a considerable period. We can expect these
close relatives to share many features of behavior in common, and thus to produce
similar archaeological traces (cf. Lieberman and Shea 1994). Technological inno-
vation also builds upon existing knowledge, and primitive forms often survive
together with newer inventions. Populations of H. rhodesiensis may have survived
well into the late Middle Pleistocene and created a body of archaeological remains,
and we are at present often unable to assign assemblage to maker with any cer-
tainty. Our challenge is to detect the signature of the emerging adaptation of early
H. sapiens.

CONCLUSIONS

The Acheulean-to-MSA transition is a large scale behavioral change that is
significant when viewed in an evolutionary context. If, as seems very likely, fossils
dating to 200,000–300,000 years BP are in fact early representatives of H. sapiens,
then the origin of our species occurred simultaneously with the appearance of MSA
technology. Linking technological and evolutionary change requires information
from the EMSA, which is at present poorly known. Some of the hallmarks of the
MSA are seen first in the late Acheulean of East Africa, where they probably repre-
sent the behavior of the ancestors of H. sapiens. Blades, grindstones, and pigment,
for example, appear in the Kapthurin Formation before 285,000 years BP. Tech-
nological innovations can be seen as the causes or consequences of anatomical
changes that reflect new habitual positional, manipulative, or locomotor behav-
iors. Reconsideration of the MSA itself reveals evidence of sophisticated behaviors
previously thought to appear much later in time during the LSA. The items of
material culture known to the LSA hunting and gathering groups required time to
invent. The Acheulean-to-MSA transition, marked by new stone tool technology,
is among the first visible signs in a record of continuous behavioral development
in the African Middle Pleistocene that continued to accumulate over the course of
the next 250,000 years.
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INTRODUCTION

Perhaps the use of space is always linked to social organization. Relationships
among African great apes guide their nest building: individuals nest closest to those
with whom they are most familiar; gorilla females build higher than males and
low-ranking individuals nest on the periphery of the group (Fruth and Hofmann
1996:232). There are even marked seasonal differences in the way that apes use
space: in the dry season in Senegal favored sites are re-used, while this is not the case
in the wet season (McGrew 1992:210). Apes also maintain basic hygiene principles
because they climb out of their nests to defecate. These great ape examples warn us
not to rely only on sleeping or feeding arrangements, seasonality or issues of basic
hygiene when we are looking for spatial patterns that we believe can be attributed
to humans. Since great apes use space socially it is particularly challenging to
define a uniquely human use of space. Maybe it is not possible to distinguish the
use of space by great apes and early hominids. Indeed, Sept’s (1992) research at
Koobi Fora suggests that their records are indistinguishable.

Binford (1998) sees the contemporaneous duplication of “modules” (domestic
areas) as a characteristic of modern hunter-gatherers. This is a useful definition that
may imply discrete kin groupings within a larger band. However, it is probably the
use of symbolism in space, as well as in other lifeways, that distinguishes people
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with modern cognition from other hominids and even the great apes. Modern
people use space symbolically to demarcate their cultural environment and to
codify their relationships with strangers and with kin. Almost all modern people
order space in their dwelling places (Kolen 1999:141). Seating arrangements at
a formal dinner provide a good example in complex western societies. Cynics
could comment that such landscaping is based on status and is not dissimilar from
the ranking of gorillas in their nests. However, physical strength, the attribute
important to gorilla society, is no longer as closely linked to status in modern
human society.

Of course, the symbolic use of space is not restricted to complex cultures
like our own because modern hunter-gatherers also use space to arrange their
world. The Ju/’hoansi (!Kung) have separate seating places for men and women
during their aggregation phase: men sit to the right of the fire facing the hut, while
women sit to the left (Marshall 1976:88, 249). Public and private spaces are also
demarcated during the aggregation phase: each family hut has its own fireplace,
but there is a central hearth where communal activities such as story-telling and
dancing take place. Space can thus be used to group people by gender, age, kinship,
or status; space reflects social organization that can be simple, but may also be
complex. In Kalahari camps, social groupings or work stations can occasionally be
recognized through segregated clusters of material culture. Thus it is sometimes
possible to recognize behavior that implicates public or private space and bead or
arrow manufacturing areas. However, where Kalahari Ju’hoansi live for extended
periods in aggregation camps, a great deal of household debris accumulates and it
is not possible to disentangle activity areas (Brooks 1984).

The type of social classification evident in Kalahari spatial patterns, where
smudging has not been an issue, is probably not recognizable in the deep past,
first because the archaeological record does not usually have sufficient resolution
for such interpretations. Secondly and more importantly, we should not make
the assumption that the link between categories of material culture and human
groups was the same in the deep past as it is today. We should not, for example,
make gender attributions based on our present understanding of hunter-gatherer
behavior because cultural mores can change through time. Women in the Kalahari
make beads today, but this need not mean that men did not make them in the deep
past. Nonetheless, it is still useful to study spatial patterning in the deep past even
if we cannot interpret its precise meaning. In particular, it is essential to examine
trends in the distributions of material culture items and the placement of features
such as hearths. Galanidou (2000:272) suggests that, instead of trying to construct
individual moments of spatial use in cave or rock shelter sites, archaeologists could
profitably look for redundant patterns, that is, patterns that run through more than
one event of occupation. This is precisely what I shall attempt to do here and I
shall use the intra-site study of three final Middle Stone Age (MSA) layers from
Rose Cottage to examine the possibility that there were directional trends towards
modern hunter-gatherer spatial patterns. While it will not necessarily be possible
to point to the moment in time when people began to use space symbolically,
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it should be possible to recognize increasing complexity of spatial use through
time.

My framework for recognizing different kinds of spatial behavior is simple and
it is built on expectations encouraged by hunter-gatherer ethnography. I anticipate
that people who do not deliberately use space for symbolic purposes may, like
the great apes, have simple, repetitive spatial patterning in their campsites. This
patterning may (or may not) include separating sleeping and working space and
may include disposal of trash. Once fire is controlled and is regularly used for
cooking and heating, it is likely to have become an important and complicating
part of the spatial equation. Hearths vary in size because of the number of users
and the frequency of use; a hearth can be used as the focus for all activities or
as the focus of a specialized single activity. Hearths can be widely spaced or close
together. Hearths can be for private or for public use.

My expectation is that the use of space would have become more complex
through time and that this complexity can be identified archaeologically even
where specific activities cannot be spatially recognized. Hunter-gatherers who use
space symbolically (and are therefore modern) will be recognizable in Stone Age
sites because: (1) there will sometimes be evidence for segregated work stations,
for example, bead making, bone processing, whittling of wood or grinding of plant
foods; and, (2) there will sometimes be discrete hearths with indications that they
were used for special rather than general activities. Segregated activities will not
always be recognizable because of the potential smudging of artifacts and hearths
in camps with repeated long-term occupancy. Thus, even in periods when space is
already used symbolically, there may be some sites where discrete activity patterns
are unrecognizable. Even so, it should be possible to discern trends through time
from consistently simple spatial patterns in the deep past to greater complexity
and a variety of configurations in the more recent past. In any such study, large
sample sizes are preferable to show trends clearly. Sadly, there are relatively few
sites that have data available for detailed spatial examination.

Few spatial studies have been carried out at MSA sites in South Africa, perhaps
because only a handful of sites have been excavated on a large enough scale for this
purpose. Rose Cottage Cave is one such site. Rose Cottage Cave was first excavated
in the 1940s by Malan and in the early 1960s by Beaumont; the more recent
excavations by Wadley have taken place since 1987 (Wadley 1997). Rose Cottage
is just five km from Ladybrand in the eastern Free State (29◦13′ S; 27◦28′E). The
cave is about 20 m long and 10 m wide and it is concealed by a great boulder that
encloses the front of the cave, leaving a skylight and narrow eastern and western
entrances (Figure 1). Wadley’s excavations into the Later Stone Age (LSA) were
conducted in a 32 m2 grid, but the grid was reduced to 23 m2 for the Middle Stone
Age (MSA) layers that are discussed here. An additional small excavation into the
MSA deposits abutting the Malan excavation was made by Harper (1997) under
Wadley’s supervision.

Rose Cottage was habitually occupied during the MSA and LSA with the
result that the deposit is more than 6 m deep. The last occupation was dated
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Figure 1. Plan of Rose Cottage Cave showing the area of the Wadley excavation discussed
in this paper.

to approximately 500 B.P. and the earliest occupation was during the MSA, at
approximately 100,000 years ago (Woodborne pers. comm.). The oldest layers of
the site have a pre-Howiesons Poort MSA stone industry containing points, knives
(straight scrapers in the Bordes classification [Bordes 1961; Debénath & Dibble
1994]), sidescrapers and blades (Wadley and Harper 1989; Harper 1997). A rich
Howiesons Poort industry with backed tools made on small blades is sandwiched
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between the early occupations and later ones that contain yet another point, knife
and scraper industry. The site also has a suite of late MSA assemblages dated to
between 30,800 and 27,700 years ago, a Transitional MSA/LSA industry dated to
about 20,600 years ago, and a long LSA sequence (Wadley 1997). The change
in technology from the MSA to LSA seems to have been a gradual process (Clark
2000) and the Transitional MSA/LSA industry encompasses MSA retouched tools,
such as knives, points, large sidescrapers and denticulates, as well as MSA radial
cores and LSA bladelets and irregular bladelet cores. Three late MSA layers Dy, Dc
and Ru are discussed in this paper. The earliest of these layers, Dy (called YD in
Allott 2000), is dated to 30,800 ± 200 years ago. Layer Dc produced a date of
27,200 ± 350 years ago, but this date should probably be rejected because Dc
lies below layer Ru, which has three dates: 27,700 ± 480 years ago, 27,800 ±
1700 years ago and a basal date of 28,800 ± 450 years ago.

THE SPATIAL ANALYSIS

The spatial study of MSA layers uses lithics because organic preservation is
poor and only scraps of bone survive beyond about 20,000 years ago. The high
density of small lithics at the site made it impractical, indeed impossible, to point
plot each piece during excavation, therefore the contents of hearths, pits, and ash
smears were kept separately, but finds collected outside of features were curated
by meter-square. This technique has obviously set limitations on the resolution
that can be obtained from the spatial studies. Layer Dy holds 2.7 m3 of deposit,
which is the largest volume of deposit in the three MSA layers discussed here.
Layer Dc comprises 2.4 m3 of deposit, and layer Ru comprises 1.91 m3 of deposit.
Sediment formation and site formation processes at Rose Cottage seem to have
been predominantly anthropogenic (Smith 1997), a factor which has important
implications for spatial studies.

The lithic distributions were plotted using unconstrained clustering, a tech-
nique that produces contours (isopleths) based on the percentages of items in each
square meter of the grid (Whallon 1984).

Layer Dy

Layer Dy, the oldest of the three MSA layers, has 48 hearths littered across the
grid (Figure 2). Some of the Dy hearths overlap or abut their neighbours. Several
hearths are small pits of up to 200 mm in depth and this type of hearth seems
to be unique to layer Dy. Most hearths in Rose Cottage are flat or slightly convex
with no built structures, although, by 20,600 years ago, a few hearths have stone
surrounds. The largest Dy hearths are in the western part of the grid. Between
these western hearths and those forming an eastern cluster in squares K4/K5 and
L4/L3 there is a small divide that provides the first suspicion that the eastern
and western features might be the result of two separate occupations. The eastern
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Figure 2. Rose Cottage Cave: Plan of layer Dy hearths, isopleths for refitted lithics and
isopleths for all other lithics.

cluster contains large smears of ash that are not present in the western part of the
grid. Few lithics were recovered from any of the hearths.

Layer Dy contains 7,659 pieces of worked stone, of which 74 are retouched.
This is one of the smallest assemblages at the site and the volume density of lithics
is far lower (2836.7 lithics per m3) than that in the two younger MSA layers. Layer
Dc has 3.5 times as many lithics per m3 and layer Ru has 11.3 times as many lithics
per m3.

There are 14 classes of retouch in Dy. Miscellaneously retouched pieces and
broken pieces predominate in the assemblage. Knives make up 12% of the re-
touched assemblage. Only 57 blades and bladelets (blades with lengths shorter
than 26 mm) are present compared to 1,072 whole flakes. This means that blades
and bladelets constitute only 5% of the total of whole blades, bladelets, and
flakes.

The highest densities of lithics are in the western section of the excavation
grid (Allott 2000:56) (see Figure 2) where all types of retouch, flakes, blades,
chips (here classified as debitage with dimensions of less than 10 mm) and chunks
are inextricably entangled. Thus no separate activity areas can be distinguished.
A detached, minor concentration of mixed lithics occurs in the eastern part of
the grid (see Figure 2) on the edge of Malan’s excavation from the 1940s. This
cluster may once have formed part of a larger area of occupation debris like the
one in the western section of the grid, but the information is now lost because the
Malan excavation did not record spatial data. In order to explore the relationship
between the eastern and western lithic accumulations, Lucy Allott attempted a
refitting exercise in Dy. Twenty-six refits, involving 60 pieces, were made. Most
conjoins were found in different squares, although natural breaks and fire-popped
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refits were found close to each other in the same squares (Allott 2000:51–52).
This suggests that there has been little postdepositional site disturbance (Allott
2000:52), but this interpretation must be made cautiously because cave deposits
are notorious for allowing the downward travel of lithic pieces (Richardson 1992)
and no vertical conjoining of pieces has yet been attempted at Rose Cottage.

The majority of refits lie in the western part of the excavation grid within the
dense concentration of lithics (see Figure 2). No refits occurred between the eastern
and western isopleths and the western and eastern artifact clusters were therefore
unlikely to have been contemporary (Allott 2000:59). A similar interpretation was
made from the refitting of lithics at Mousterian sites on the edge of the Parisian
Basin (Depaepe 2001) and several differentiated occupations were shown to have
occurred on a single site surface.

Layer Dc

Twenty hearths with a mean inter-hearth distance of 0.4 m were excavated
in layer Dc (Figure 3). The eastern hearths are generally smaller than those in the
west and, as is the case in layer Dy, there are several ash smears in the eastern part
of the grid, but none in the west. The two largest hearths, spanning squares O4/O3
and N4/N3/M4/M3, each measure about one meter across. The hearths contain
relatively few pieces of stone and those present are mostly small. However, in the
areas immediately surrounding the hearths, knapping debris in the form of chips,
chunks, cores, and broken flakes and blades, is intermixed with whole flakes and
blades, retouched pieces, and coloring material, so that no independent activity
clusters can be detected. A slightly higher concentration of lithics occurs in the
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Figure 3. Rose Cottage Cave: Plan of layer Dc hearths, isopleths for refitted lithics and
isopleths for all other lithics.
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center of the excavation (see Figure 3), but a single isopleth links the hearths in
the west and the east.

Layer Dc has 23,531 lithics of which 259 are retouched and 14 are ground.
Thus the 23 formal tool classes make up 1.2% of the total assemblage. Cores are
mostly bipolar (45%), core-reduced (17.6%) or irregular forms (33.2%) and only
2.6% of cores appear to have been used for blade or bladelet production. It is
therefore not surprising that the layer yielded only 223 whole blades and bladelets
compared with 3,117 whole flakes. Blades and bladelets accordingly make up 6.7%
of the total of whole debitage in the sample. Backed tools and scrapers are notably
rare. Amongst the points are some small, standardized white opaline examples that
have no parallel elsewhere in the site, or indeed (to my knowledge), elsewhere in
southern Africa. Some of these points have backing rather than retouch forming the
points. Knives are another prominent category of retouch. The burin/awl category
is rather problematic from a typological perspective, but all the pieces appear to
have worn tips consistent with piercing or graving. Some of the tools have definite
burin spall removals, but others are split flakes that have had their chisel ends
exploited. Artifact density is high (9804.6 lithics per m3).

Refitting of lithic artifacts was attempted by A. Field and L. Winter and refits
from widely spaced squares have been conjoined (Figure 4). The majority of pieces
that were refitted in layer Dc came from squares O4 and N4, that is, in the area
surrounding the two largest hearths. It makes sense that this concentration of refits
(see Figure 4) is within the highest density cluster of lithics. The majority of refits
is in close proximity (in the same or adjacent squares) suggesting that no major
postdepositional disturbance was taking place. The 21 fire-popped fragments, for
example, lay next to each other in a single square. Thus, where refits were made
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Figure 4. Rose Cottage Cave: Plan of layer Dc refitted lithics. Each line connects conjoins.
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across several squares we can infer that they represent deliberate human transport.
Distant refits were made between square M3 and squares Q6 and Q5, and between
square J3 and N3 and O3 (see Figure 4). Unlike layer Dy, layer Dc has some refits
between the western and eastern sections of the grid. Refits were, for example,
made between squares O3 and J3, N3 and J3, M5 and J4. None of the Dc hearths
can, therefore, be shown to be independent of each other and this is quite a different
situation from the one in Dy. Some pieces may have been recycled during separate
occupations of the same layer, but the high density of lithics in Dc implies that
recycling may not have been favored. People who left their lithics on the Dc surface
used a larger area of the grid floor than was the case on the Dy surface. Of course
this does not necessarily mean that the Dc occupation floor was larger because the
archaeological grid limits sampling, yet the high density of lithics in Dc does tend
to support the idea of an extensive occupation compared to the one in Dy.

Winter (pers. comm. 2000) refitted a blade core with nine retrieved removals.
The green core was originally larger than the refitted version (Winter pers. comm.)
and it may therefore have yielded many more blades than those recovered during
the refitting exercise. The knapping process appears to have begun with a single
platform core; later the platform was rejuvenated and the core size was reduced.
The core was subsequently inverted to provide a new platform. Most of the con-
joined pieces are not intended blade products, but are instead rejects, with hinge
terminations and thick flake platforms, resulting from a combination of knapping
inaccuracies and raw material flaws (Winter pers. comm.). The discarded core was
found in square M3 together with four of the refits and there is no evidence that
the core moved from this position during the three phases of the knapping pro-
cedure. Unfortunately, the core tablet is missing. The remaining green core refits
were found in the western part of the grid in squares Q5, O4, N4 and N3. None
of the core’s refits came from the eastern part of the excavation grid.

Excluding the 21 fire-popped refits in a single square, only 87 refits were
found in Dc. When unworked chunks are removed from the stone inventory, this
means that only 0.4% of the 20,644 lithics could be refitted. This is an exceptionally
low percentage of refits compared to the refits that have been obtained in some
European Palaeolithic open-air sites (Conard et al. 1998), and several reasons are
possible for this. First, the vast size of the collection makes the task extremely
difficult and, secondly, the small size of individual pieces is an added problem
(13,222 pieces are smaller than one centimeter). The color of the pieces from a
single nodule can also be quite variable and color is not always a useful refitting
attribute. Thirdly, although there are 768 cores in the layer, most are tiny bipolar
or core-reduced forms that are almost impossible to refit. Fourthly, pieces could be
trampled from Dc into the layer below, a hypothesis that has not yet been tested.
Lastly, some pieces may have been transported outside of the excavation grid, or
even off-site. Interestingly, a higher percentage of refits (0.9%) was obtained from
layer Dy than from level Dc, notwithstanding a vast investment of time in the
Dc refitting exercise and a relatively small investment of time in the Dy refitting
exercise. This suggests that the large size of the Dc collection is an important
consideration when assessing the low percentage of conjoins.
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Figure 5. Rose Cottage Cave: Plan of layer Ru hearths and isopleths for all lithics.

Layer Ru

A behavioral change is implied in the youngest of the three layers, Ru, because
there are far fewer hearths here than in layers Dy and Dc (Figure 5). Only 14 hearths
and two ash spreads are found in Ru. There is an accumulation of overlapping
hearths in squares O5 and N5 which appears to encapsulate the main burning
area. The round hearth in M5 was one of the few Rose Cottage hearths with a
white capping, black, charcoal-rich center and a chestnut-colored, burnt earth
base. There is a large open space between the eastern and western clusters of
hearths and another space to the west of the O row of squares (see Figure 5). In
layer Dy there was also a space between the eastern and western sections of the
grid, but it was not nearly as pronounced as the one in Ru.

When the unconstrained clustering technique is applied to the spatial distri-
bution of lithics in Ru, no separate activity areas can be discerned, but the densest
smudge of artifactual material occurs between grouped or smudged hearths in
rows O and N (see Figure 5).

Layer Ru has a density of artifacts considerably greater than that in layer Dc
because 61,193 lithics occur in Ru (Clark 2000) in only 1.91 m3 of deposit (32,038
lithics per m3). This enormous density of lithics implies that multiple occupations
may be represented. Two hundred and sixty-one formal tools (only 0.4% of the total
stone) separate into 24 classes and a wide range of activities must be represented
by this distribution. Knives are the primary retouched category (Clark 2000) and
they comprise 37% of the retouched assemblage. Points, scrapers and backed tools
occur in smaller frequencies with each class making up about 10% of the retouched
assemblage. Only 290 whole blades and bladelets are in the assemblage, compared
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to 5,622 whole flakes. Thus blades and bladelets comprise only 4.9% of the total
of whole blades, bladelets and flakes. This is not surprising since only 4.6% of
the cores are blade or bladelet forms. In all, 61% of cores are irregular, 18.6% are
core-reduced, 13.7% are bipolar and 2% are radial cores. No refitting has been
undertaken in Ru because of the intimidating size of the collection.

DISCUSSION

The spatial patterns of the three Rose Cottage Cave final MSA layers dat-
ing between 30,800 and 27,700 years ago share several features. First, they have
no discrete knapping or other independent activity areas. Instead, they have a
widespread, undifferentiated distribution of lithics encompassing hearths. Knap-
ping, tool use and a variety of tasks seem to have taken place together with a
disregard for spatial differentiation, but it is possible that the pattern arose because
of recurrent occupation of the same space. As might be expected, relatively few
of the lithics are in the hearths themselves, most pieces are peripheral. This pat-
tern was also noted at Klithi, Greece (Galanidou 1999:151). Secondly, each Rose
Cottage layer contains tightly packed or overlapping hearths that lack structure
such as stone linings or surrounds. At the Greek rockshelter Kastritsa there is a high
density of hearths in Stratum 5, dated to 19,900 ± 370 years ago, and Galanidou
(1999:155) has suggested that the spatial uniformity in the composition of the
lithic assemblage could be attributed to the lack of consistency with which the
hearths were located. The smudging of the Rose Cottage MSA lithic distribution
might also correlate with the high density of hearths, although there is as much
smudging in Ru as in Dy, even though there are far fewer hearths in Ru.

Notwithstanding that a relatively short period is covered by the three final
MSA layers, it is possible to trace a few intra-site differences. First, hearth density
decreases through time. The earliest layer, Dy, has the most hearths (48 hearths in
23 m2; 1 hearth for every 0.06 m3), while the most recent layer, Ru, has the fewest
hearths (14 hearths in 23 m2; 1 hearth for every 0.14 m3). Secondly, there is a
greater variety of hearth types early on. Layer Dy has tiny pit hearths in addition
to flat or saucer-shaped hearths, but no pit hearths occur more recently. Thirdly,
the volume density of lithics becomes greater through time together with tool class
richness. Layer Dy has the lowest volume density of lithics (2836.7 per m3) and
only 14 retouched tool classes, while layer Dc has 23 retouched tool classes and
9804.6 lithics per m3 and Ru has 24 retouched tool classes and 32,038 lithics
per m3.

At first glance the concentration of hearths makes layer Dy look like a long-
term or high density occupation. This is contradicted by its low richness of artifact
types and its low volume density of lithics compared with the other two MSA
layers (which contain far fewer hearths even though their lithic assemblages are
far larger than the one in Dy). This evidence suggests that Dy represents short-
term occupations and/or that the group size was small. It seems likely that people
occupying the Dy floor repeatedly made new fireplaces instead of reusing older
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ones. Ethnoarchaeological studies illustrate that re-using old hearths or making
new ones is a cultural decision (Gorecki 1991) that need not reflect group size. A
large number of hearths in an archaeological context cannot, then, automatically
be assumed to correlate with large groups of people.

The refitting exercise in Dy showed that there were no conjoins between the
eastern and western lithic concentrations (Allott 2000) and it would therefore
appear that two separate occupations are represented within the archaeological
grid. This is an important observation, for the contemporaneous duplication of
domestic areas could indicate a modular pattern, which Binford (1998) believes
is characteristic of modern hunter-gatherers. Modular patterns are, according to
Binford, absent from Middle Palaeolithic sites. In layer Dy, the lack of duplicated
modules and the low density of artifacts scattered with no apparent preference for
spatial activity areas also suggest that modern hunter-gatherer camps may not be
an appropriate model for the period.

In contrast to Dy, layer Ru has only 14 hearths, but eight times as many lithics
as Dy. The high density of lithics seems to imply that Ru represents a long-term
occupation, or a palimpsest of occupation horizons, or the debris left by a relatively
large group of hunter-gatherers, or some or all of these options. Undifferentiated
areas of household debris have been recorded in modern Kalahari open-air sites
where San live for extended periods in aggregation camps (Brooks 1984). It is also
true that the longer San stay in a camp, the more activities are likely to be rep-
resented and the richer the artifact inventory is likely to become. Indeed it could
be argued that the Ru spatial pattern is not unlike that of a Kalahari long-term
aggregation camp. This is a difficult argument to support or counter, not least
because of the lack of organic preservation in the Rose Cottage MSA. In addition,
details of the spatial arrangements at Kalahari aggregation camps remain unpub-
lished and we therefore do not know whether smudging occurs over an entire
camp or whether separate contemporary “modules” (Binford’s 1998 terminology)
are still recognizable. Certainly no contemporary “modules” are recognizable in
any of the Rose Cottage Cave MSA layers, but they are recognizable in the LSA
layers. Another important observation is that layer Dy’s small assemblage of lithics
has the same unstructured pattern as the large lithic assemblage from Ru. This
suggests that people living in caves in the late MSA may have been unconcerned
about ordering their activities spatially.

Notwithstanding this common factor, there is evidence for a directional trend
between the earlier layer Dy and the later layer Ru: there is a reduction in the
number of hearths through time, a proclivity that continued into the LSA of Rose
Cottage, where layers quite commonly contain fewer than five hearths, even where
lithic density is exceptionally high (in excess of 25,000 pieces).

The late MSA spatial patterns described here differ from each other much
less than they differ from the LSA ones in younger layers of Rose Cottage (Wadley
2001). When lithics, bone waste, coloring material and other debris from LSA
layers are plotted spatially, there is a tendency for some groups of items to be
isolated from the main hearth clusters. This suggests that selected activities took
place away from centralized activity areas (Wadley 1996, 2000, 2001). Examples
of segregated activities around their own hearths or in a discrete area of the cave



THE USE OF SPACE IN THE LATE MIDDLE STONE AGE 291

include grinding of plant foods, the preparation and use of coloring material,
the use of backed tools, and the processing of bone. The number of substantial
LSA7 hearths is limited and their greater thickness relative to earlier MSA hearths
suggests that the former were consistently reused. What is noteworthy is that
discrete activity areas are observable in all of the 20 LSA horizons, but in none of the
MSA layers. This difference occurs even though there is no apparent discrepancy in
the way that the MSA and LSA sediments were formed (Smith 1997), even though
the LSA and MSA deposits are of similar depths, even though both the LSA and
MSA layers are probably palimpsests, and even though the density of artifacts is
similarly high in MSA (excluding layer Dy) and Later Stone Age layers. Behavioral
differences seem to provide the best explanation for the contrasting MSA and LSA
spatial patterns.

It appears that when LSA people re-used the cave they paid attention to the
spatial arrangements of the previous LSA occupants. They seem to have adopted old
hearths and perhaps they duplicated some work areas. Even though band fluidity
and mobility would have affected spatial organization through various phases of
site occupation, I argue that the Rose Cottage LSA data imply that space was being
ordered for social purposes. Kolen’s (1999) “mythical ordering of space” seems to
have operated in the LSA, but not in the MSA of Rose Cottage Cave. Spatial site
structure in caves and rockshelters could serve the same purpose as style does in
material culture (Galanidou 2000:272), in that it might communicate messages
about group identity. If this is the case then it seems that people in the MSA of
Rose Cottage were less interested in communicating group identity through space
than people who lived in the LSA.

A few other sites in South Africa have spatial information although there
are presently no other published intra-site spatial studies. Bone and artifactual
material was scattered in an unstructured way around a single hearth on the
ca.121,000-year-old occupation floor at the open site of Florisbad (Kuman 1989).
New detailed spatial analyzes at Florisbad (Brink and Henderson 2001; Henderson
2001), based on a study of 4,171 lithics and 1,723 bone fragments, provides more
information. The patterning of the conjoining lithics reconfirms a concentration
around the hearth area, but also implies a knapping area to the north of the
hearth (Henderson 2001:14). The distribution of the faunal remains suggests that
there was a disarticulation or processing area separate from a consumption area
(Henderson 2001:14). Since Rose Cottage Cave has no bone preservation in the
MSA layers, no comparison can be made, but the possible presence of a distinct
knapping area at Florisbad is certainly a different pattern from the one depicted at
Rose Cottage. However, as Brooks (1996:253) points out, open-air and cave sites
sample very different parts of a settlement pattern. It may be unwise to compare
spatial patterns in caves and open-air sites directly because there are constraints on
space in caves. This limitation may force people to behave differently from the way
that they behave when space is unconstrained. At Klasies River Shelter 1B, in MSA
layers thought to date between 80,000 and 70,000 years ago, shellfish were cooked
and some shells were dumped away from the hearths. Apart from this, there were
no recognizable activity areas at the site (Henderson 1992). At Strathalan B, in
a MSA layer dated 29,000 years ago, there were dispersed scatters of bone and
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lithic artifacts near hearths, and in grass concentrations (Opperman 1996) that
may represent sleeping quarters. Data from these sites, together with information
from Rose Cottage, suggest that unstructured camp organization with a clutter of
artifacts and food waste, usually in close association with hearths, may be the norm
for MSA cave or shelter sites in South Africa. Similar spatial configurations occur
in the Middle Palaeolithic, where they are not considered modern (Mellars 1996).
For example, jumbled hearths are a feature of occupation floors in the Middle
Palaeolithic of Europe (Stringer and Gamble 1993). In Abric Romanı́, Spain, refuse
areas were apparent, but hearths played a key role in settlement strategies. There
was a regular association of hearths, lithic scatters from in situ reduction sequences,
and small bones, but no specialized task groups were recognized (Vaquero et al.
2001:591). Although it would be rash to emphasize similarities between African
MSA and European Middle Palaeolithic behaviors that were produced by two
different hominid types, it is also impossible to avoid making the comparison.

Because of the lack of fine resolution in Stone Age sites it is neither valid nor
especially useful to attempt to reconstruct cameos or “moments in time” in the
cave’s history; rather it seems important to paint broad brush strokes that exhibit
change through time. Although the spatial arrangement in the final MSA layer,
Ru, implies a directional trend towards LSA spatial patterns, the Rose Cottage
data suggest that MSA spatial patterns are less complex than LSA ones. It seems
that people living in the cave during the final MSA were not concerned about
emphasizing group identity, in other words they were probably not using space
symbolically. There is also no evidence for contemporary modules in the late MSA
of Rose Cottage, whereas they are evident in all LSA layers. This distinction needs
to be explored at other African sites because the database is currently small. The
lack of evidence for symbolism in the use of space in late MSA occupations of Rose
Cottage does not, however, imply that symbolism was absent from other aspects
of life at this time. Style in Rose Cottage lithics seems present earlier than formal
spatial patterns (Wadley 2001). McBrearty and Brooks (2000) suggest that modern
behavior did not appear as a package in the MSA and the Rose Cottage data seem
to support this view. The evidence for an uneven chronology in symbolic evolution
is even clearer in some other African sites. Personal ornamentation is undoubtedly
symbolic and ostrich eggshell beads are present at 40,000 years ago in Enkapune
Ya Muto, Kenya (Ambrose 1998). Even earlier beads made from shells seem to
be present ca.75,000 years ago at Blombos Cave, South Africa (Henshilwood et
al. 2004). Thus symbolism appears to be expressed in personal ornamentation
thousands of years before its spatial expression. It will be interesting to see whether
this interpretation of the trend is still valid after several other African sites have
been analyzed spatially.
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Tübingen: Kerns Verlag.

Wadley L. 1996. The Robberg industry of Rose Cottage Cave, eastern Free State: the technology, spatial
patterns and environment. South African Archaeological Bulletin 51: 64–74.

Wadley L. 1997. Rose Cottage Cave: Archaeological work 1987 to 1997. South African Journal of Science
93: 439–444.

Wadley L. 2000. The use of space in a gender study of two South African Stone Age sites. In M. Donald
and L. Hurcombe (Eds.),Gender and Material Culture in Archaeological Perspective, pp. 153–168.
Basingstoke: Macmillan Press.

Wadley L. 2001. What is cultural modernity? A general view and a South African perspective from
Rose Cottage Cave. Cambridge Archaeological Journal 11: 201–221.

Wadley L. and P.T. Harper 1989. Rose Cottage Cave revisited: Malan’s Middle Stone Age collection.
South African Archaeological Bulletin 44: 23–32.

Whallon R. 1984. Unconstrained clustering for the analysis of spatial distributions in archaeology. In
H. Hietala (Ed.), Intrasite Spatial Analysis in Archaeology, pp. 242–277. Cambridge: Cambridge
University Press.



Chapter 16

“Now You See it, Now You
Don’t”—Modern Human
Behavior in the Middle

Paleolithic
Erella Hovers

Anna Belfer-Cohen
Institute of Archaeology, The Hebrew University of Jerusalem, Mt. Scopus, Jerusalem 91905, ISRAEL

ABSTRACT

An intriguing phenomenon of the Middle Paleolithic archaeological record is the
sporadic occurrence of traits commonly associated with alleged modern behavior.
Given the antiquity in the hominin lineage of the organic systems that control
such behaviors, the question of interest is not whether Middle Paleolithic people
were capable of such behaviors, but rather why its occurrence is so haphazard and
irregular. We suggest that the archaeological finds reflect only those elements of
human knowledge that have been accepted and incorporated into societal norma-
tive behaviors, stored and kept for repeated use through canonization and rituals.
Instability of demographic systems and population crashes prevented the con-
tinuous accumulation of such knowledge in certain regions of the Old World,
dictating that technological and symbolic innovations be “re-invented” time and
again throughout the Middle Paleolithic period.

INTRODUCTION

To many researchers, the Middle Paleolithic period is “the muddle in the mid-
dle” of prehistoric times (Stringer and Gamble 1993, after G. Isaac). Though shorter
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than the previous Lower Paleolithic, this period still comprises some 200,000 years.
The technological variability recognized through this time interval is claimed to
reflect shifts in mobility and subsistence modes, which were in turn responsive to
changing ecological circumstances. In contrast, temporal variability in tool mor-
phology, if observed at all, occurs at a slow pace, lending the Middle Paleolithic
(and the Middle Stone Age) a monotonous appearance (Kuhn and Stiner 1998;
Bar-Yosef 2000; Würz 2002). The latter was often explained by the contention that
the brains of Middle Paleolithic hominins were organized differently from those
of modern humans. In consequence, these archaic humans were lacking in the
cognitive abilities that are the prerequisites for invention and innovations (e.g.,
Mithen 1996).

For a long time, archaeological wisdom advocated a straightforward approach
to the question of human cognitive capacities: what you see is what there was. To
wit, it was assumed that human potential for modern cognitive behavior must be
attested to in the archaeological record, and that the evidence for its existence would
be unequivocal (e.g., parietal and mobile art [Noble and Davidson 1996; Mellars
1996; but see Humphrey 1998]). A different outlook had implications too difficult
to face. Indeed, if one delved too deeply into the idea of latent cognitive potential,
not expressed in the archaeological evidence, hypotheses concerning stages and
tempo of evolution of behavior and culture would stand on shaky ground, at best.
For example, in order to overcome the epistemological difficulty of actualization of
latent capacities, Leroi-Gourhan incorporated in his studies of human technology
the somewhat arbitrary notion of a “driving force” that perpetuated a continuous
realization of the cognitive potential (and see Audouze 2002).

For the purpose of the ongoing discussion, we use the term “modern” in its
basic meaning as “of, relating to, or characteristic of the present or the immedi-
ate past” (Mish 1996), with no a priori evolutionary connotations. According to
this definition, modern behavior is not necessarily unique to the present, and its
presence in the past does not distract from its modernity.

Clear-cut evidence for modern behavior (in the sense discussed above)
seemed to occur in Europe as an integrated, normative system only at the begin-
ning of the Upper Paleolithic, seemingly hand in hand with the arrival of modern
humans who replaced the local Neandertals. Due to its sudden emergence and
characteristics, this evidence was taken to reflect a revolutionary event. And due
to the Eurocentric worldview of prehistoric research at the time, this postulated
occurrence (which was not observed outside of western Europe) was perceived as
a turning point in human evolution.

Since the formulation of this paradigm, pre-Upper Paleolithic finds, of the
kind typically considered as evidence for modern cognitive abilities, have time and
again dented this notion (e.g., Goren-Inbar 1986, 1990; Marshack 1989, 1991,
1996; Bednarik 1994; d’Errico et al. 1998; Hovers et al. 1997, 2003; Gaudzinski
1999 [and see discussion in Villa and d’Errico 2001]; d’Errico and Nowell 2000;
Henshilwood et al. 2001, 2002). Concurrently, it has become evident that Anatom-
ically Modern Humans coexisted with (and sometimes preceded) the Neandertals
(Vandermeersch 1982; Smith et al. 1999; and see papers in Bar-Yosef and Pilbeam
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2000). The accumulated evidence from various domains of research, recovered
from widespread geographical regions, and from different time periods, now sug-
gests that the presence of Middle Paleolithic symbolic or cognitive behavior is not
tethered to the existence of Anatomically Modern Humans (Belfer-Cohen 1988).

As part of the on-going process of “coming of age” in anthropological thought,
archaeological theory came to accept the notion that the material record provides
but fragmentary and partial evidence of past human cognitive capacities (Preucel
and Hodder 1996). Where there had been certainty, skepticism arose: does the
archaeological record depict the total cognitive capacity of hominins at any given
time? Or do the observed phenomena reflect a realized segment (randomly pre-
served) of far more expansive abilities?

The issue is farther complicated since archaeological data are often open to
wide, sometimes contradictory yet equally valid interpretations. Clearly, questions
about human cognition in the past cannot be resolved from within the archaeolog-
ical domain exclusively. The input from other disciplines can, and indeed should,
serve in evaluating our ideas concerning prehistoric cognitive abilities and their
evolution through time.

Paleo-neurological studies (and to a lesser extent, evolutionary psychology)
indicate that the neural substructure for human cognitive abilities does indeed go
very far back (Humphrey 1976; Barkow et al. 1992; Deacon 1997a, and references
therein). For example, there is evidence to indicate that the limbic system, which
dictates many of the behaviors considered markedly human, has not changed struc-
turally, at least since the Middle Pleistocene (e.g., Maclean 1982; Eccles 1989). Sim-
ilarly, the neuro-anatomical configuration enabling language, a marker of moder-
nity, seems to appear very early in human evolution (Deacon 1989, 1997b; Calvin
and Bickerton 2000). Given the antiquity of these neural systems, it is plausible that
Middle Paleolithic hominins possessed much of the cerebral hardware pertaining
to modern behavior, regardless of their taxonomic/genetic affinities.

Here, we interpret the concept of “human behavior” as encompassing both the
actualization of certain types of behavior as well as the latent capacity for such be-
haviors. Borrowing from biology, we refer to these as “phenotypic” and “genotypic”
components, respectively. As is the case with many biological phenotypes, some
behaviors will become apparent only on the cue of particular stimuli (e.g., Ridley
1993). The implications are twofold: (1) contrary to the notion that “instant”
neurological mutations are immediately expressed “phenotypically” (e.g., Klein
2000), the first recognizable appearance of a behavior probably does not signify
that the cognitive potential for this behavior had emerged just shortly before; and
(2) because stimuli are circumstance-dependent, we should not expect behaviors
of discrete populations to be necessarily or absolutely similar, even if they possess
similar cognitive abilities (for example, the polemic concerning Neandertals and
Anatomically Modern Humans).

In our view, the fascinating question as regards the long Middle Paleolithic
record is related neither to the feasibility of modern cognitive behavior, nor to
its first appearance in the archaeological record (see Hovers 1997 for discussion).
Rather, we are concerned here with the sporadic mode of manifestation of this
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behavior, and its possible causative processes. The following discourse is an at-
tempt to understand these phenomena, taking into consideration the interaction
of demographic and social circumstances and their effects on systems of human
communication.

A NOTE ON THE NATURE OF HUMAN KNOWLEDGE

It is important to bear in mind that any given cognitive behavior is an expres-
sion of inherent (“genotypic”) potential and its interaction with knowledge. Given
the existence of a potential for cognitive behavior in Middle Paleolithic hominins,
it is useful to consider here the properties of knowledge, the second prerequisite
for a manifest behavior.

A sometimes overlooked, but nonetheless fundamental property of human
knowledge is its accretionary nature (Jacob 1973). Knowledge connotes past ex-
perience as well as the “proclivity to experiment with new ideas, techniques, de-
vices, and strategies to make inventions into innovations” (i.e., “innovativeness”;
Sundbo 1998:20). It is through these properties that knowledge acts to expand
future frames of reference.

Inventions are “the discovery or achievement by an individual of a new pro-
cess, whether deliberate or by chance” (Renfrew 1978:90 and references therein).
Inventions often stem from “brain storms”, independent of existing knowledge
and/or of means to “test” and implement them—Leonardo da Vinci’s inventions
are a case in point. However, inventions become full-fledged innovations, which
are part of an observable behavioral repertoire, only when adopted by a large
number of individuals (Renfrew 1978; Schiffer and Skibbo 1987; Kuhn and Stiner
1998). In such a process, knowledge acts as a pre-adaptive matrix. New ideas
operate and are tested within the range of possibilities defined by any given state
of knowledge.

Certain forms of social, physical, and organizational infrastructure are re-
quired to promote the diffusion of technological knowledge that supports the
use of innovative technologies (Burt 1980; Wallace 1982; Doloreux 2002). Thus
Leonardo’s inventions, being divorced from the engineering realities of their time,
remained technological fantasies for hundreds of years. In non-industrial societies,
the spread of knowledge may occur less formally, but is nonetheless indispens-
able. Knowledge provides an element of familiarity that is needed to overcome the
inherent human reluctance, more pronounced in traditional societies, to adopt
novelties (e.g., Renfrew 1978; Spratt 1989; Lepowsky 1991; Saidel 2000).

THE ARCHAEOLOGICAL RECORD

We emphasize here, at the risk of being redundant, that the first-ever, original
invention underlying any innovation is most likely untraceable archaeologically.
A novel behavior that is archaeologically observable necessarily implies that an
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invention had already been transformed into an innovation through complex pro-
cesses of spread and adoption.

That said, we posit that by the Middle Paleolithic, the “blueprint” underlying
modern behavior (i.e., the biological potential and the practical knowledge) had
already been in place. Thus, behaviors commonly accepted as modern can be ob-
served consistently throughout the duration of the Middle Paleolithic (for example,
big-game hunting and its social and technological implications; see Stiner 2002
for a recent discussion). Other facets of modern behavior, though sporadically at-
tested to, are implied by uncommon finds (e.g., ochre, bone tools, engraved bone
and stone items, see references above) as well as by the appearance of burials (see
Belfer-Cohen and Hovers 1992; Defleur 1993; Hovers et al. 2000).

Overall, the late Middle-early Upper Pleistocene record speaks against the
emergence of “modernity” as a global, one-time event associated solely with Homo
sapiens sapiens. Judging by the criteria commonly used to identify cultural moder-
nity, the African Middle Stone Age appears to portray the emergence of hu-
man modernity as an incremental process, beginning some 280,000 years ago
(McBrearty and Brooks 2000 and references therein). By the same criteria, we will
have to conclude that in the Levant, the full-fledged modern behavioral package
appeared abruptly only at the close of the Pleistocene, with the emergence of the
Natufian cultural entity (ca. 13,000 BP) (Bar-Yosef 1998 and references therein).
Thus the archaeological evidence indicates that the tempo and mode of modern
behavior appearance throughout the Middle Paleolithic differ over time and across
geographical spaces, crosscutting the taxonomic boundaries of contemporaneous
human groups.

DISCUSSION

Why then does the emergence of behavioral and cultural modernity seem
chaotic and particularistic in nature? We have argued above that behavior becomes
archaeologically visible only after appropriate cues in the social and physical envi-
ronments have triggered the passage from latent potential, to actualized behavior,
to prevalent norms. Once the initial trigger kicks in, the particular behavior ap-
pears. However, in order for such a behavior to persist, the pertinent knowledge
must be retained and transmitted down the generations.

The triggers (or lack thereof) stimulating innovations that led to what we
define as modern behavior have been discussed extensively in the anthropological
literature. Often, they were identified in demographic circumstances. Ecological
conditions are suggested to have led to convergence of human groups in limited
regions of the Levant, leading to increased technological variability at the end
of the Middle Paleolithic (Hovers 1997, 2001). Increased population densities
in refugia areas in western Europe are argued to have stimulated the occurrence
of parietal art (Jochim 1983). By the same token, social pressures and increased
occupation densities are said to have led to sedentism and agriculture at the end
of the Pleistocene (Keeley 1995; Belfer-Cohen and Bar-Yosef 2000).
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Here we focus not so much on the stimulants of modern behavior expressions.
Rather, we look at the mechanisms that might have led to the persistence of such
behavior after it had been triggered. As a rule, cultural information (i.e., the sets
of beliefs, ideas, and practices that allow one to identify oneself with a broader
community) has to be remembered and transmitted again and again with little
or no alteration, or else the accumulation of alteration will compromise the very
existence of culture (Sperber and Hirschfeld 2004).

In non-literate societies, information is stored by means of oral tradition and
shared through extensive networks of lateral and vertical cultural transmissions.
Information needed for mediating mundane subsistence and social needs, and to
cope with frequent and recurrent stress events, is used constantly. It is therefore
easily accessible, efficiently retained, but at the same time responsive to small-
scale changes in the circumstances to which this information is pertinent. On the
other hand, information needed for negotiating rare crises is in danger of being
forgotten in parts or as a whole, because it is put to use only very infrequently. In
this case, there is a premium on resistance to change, namely on the capacity to
maintain information intact through time, despite the “noise” introduced into the
process of transmission as either random or systemic phenomenon (K. P. Smith
1988:99–100). As a means to prevent the loss of such knowledge, it is incorporated
into rites and myths, and canonized as part of the group’s cultural heritage and
social identity. Smith (1988:87) suggested that ritual is particularly appropriate for
the storage of information necessary for long-term group survival. Significantly,
ritual also epitomizes fundamental constituents of a group’s social self-image and
regulates its very social structure. Changes to ritual are risky not only in terms of
ecological balance; they entail a heavy social toll and endanger the group’s existence
as a social unit. It is for these reasons that rites and symbols are strictly adhered to
and perpetuated at the cost of heavy social investment. This central role of ritual
in the retention and transfer of information is amply illustrated ethnographically
(Minc 1986; Minc and Smith 1989; Kosse 1990; Owens and Hayden 1997; Sobel
and Bettles 2000).

It is the information stored in, and transmitted through, ritual and myth that
serves as a foundation on which additional knowledge is accrued. The mechanisms
that maintain information transmission are dependent upon critical population size
and density (Kosse 1990). If networks of storage and transmission are not available
or fail when facing a sudden, unexpected crisis, the group will come up with an
innovative behavior—or perish.

The archaeological evidence commonly cited as indicating modern behavior
(see details above) relates both to technological efficiency (e.g., introduction of
bone tools, composite weapons, etc.) as well as to ritual contexts that do not reflect
directly the daily “business of living.” It seems to us that, at least in the framework
of the present argument, the mundane and ritual domains are interrelated. In fact,
social retention of the former may have been dependent on the existence of the
latter. This interpretation is justified, given the contexts of similar occurrences in
later prehistory and in modern ethnographic records (Turner 1970; Conkey 1980;
Jochim 1983; Sagona 1994).
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We suggest that the sporadic expressions of modern behavior in the Middle
Paleolithic reflect a situation where systems of knowledge retention were rather
unstable. Recurrent demographic crashes would operate to eradicate much of the
socially stored knowledge. Such crashes in the Upper Pleistocene are indeed pos-
tulated by genetic studies (e.g., Semino et al. 2000; Caramelli et al. 2003). Thus
we should not be surprised that a particular behavior appeared in the Middle
Paleolithic record either sporadically or suddenly. Fluctuations in the ability of Mid-
dle Paleolithic human groups to store knowledge also constitute a parsimonious
explanation for the different trajectories of establishment and growth of modern
behavior in various geographical regions (e.g., Africa vs. Europe vs. the Levant).
These are the expected patterns when a behavior is “invented” anew time and again.

To conclude, the hindrance to modern human behavior in the Middle
Paleolithic may have resulted not from evolutionary biological limitations, namely,
inferior mental capacities. Rather, the impediment to the perseverance of full-
fledged cultural modernity lies in demographic constraints on the formation of an
appropriate matrix of “innovativeness”. The processes of change that took place
within the Middle Paleolithic sometimes go unrecognized because they were not
progressive in nature, i.e., did not lead linearly from a given situation to a specific
end (Hovers 1997). Viewed from this perspective, the Middle Paleolithic should
not be regarded as a period of cultural stasis. Conversely, the processes of change
in the course of this time span were the background for the crystallization of
Upper Paleolithic modern behavior (e.g., Gilman 1984). The spread and persis-
tence of modern behavior is a tale of historical contingency rather than a gradual
evolutionary culture change or an Upper Paleolithic innovation sensu stricto.

ACKNOWLEDGEMENTS

We thank Steve L. Kuhn for insightful discussions of various issues raised by
us and for his comments on an earlier draft. We also thank Yehuda Cohen and
two anonymous reviewers for their comments during various stages of writing this
paper.

REFERENCES CITED

Audouze F. 2002. Leroi-Gourhan, a philosopher of technique and evolution. Journal of Archaeological
Research 10: 277–306.

Barkow J.H., L. Cosmides and J. Tooby 1992. The Adapted Mind. Evolutionary Psychology and the
Generation of Culture. Oxford: Oxford University Press.

Bar-Yosef O. 1998. The Natufian culture in the Levant, threshold to the origins of agriculture. Evolu-
tionary Anthropology 6: 159–177.

Bar-Yosef O. 2000. The Middle and Early Upper Paleolithic in Southwest Asia and neighboring regions.
In O. Bar-Yosef and D. Pilbeam (Eds.), The Geography of Neandertals and Modern Humans in Europe
and the Greater Mediterranean, pp. 107–156. Cambridge MA: Peabody Museum of Archaeology
and Ethnography, Harvard University.



302 HOVERS AND BELFER-COHEN

Bar-Yosef O. and D. Pilbeam (Eds.) 2000. The Geography of Neandertals and Modern Humans in Europe
and the Greater Mediterranean. Cambridge, MA: Peabody Museum of Archaeology and Ethnology,
Harvard University.

Bednarik R. G. 1994. The Pleistocene Art of Asia. Journal of World Prehistory 8(4): 351–375.
Belfer-Cohen A. 1988. The appearance of symbolic expression in the Upper Pleistocene of the Levant

as compared to Western Europe. In O. Bar-Yosef (Ed.), L’Homme de Néanderthal: La Pensé (ERAUL
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Chapter 17

Between Observations
and Models

An Eclectic View of Middle
Paleolithic Archaeology

Ofer Bar-Yosef
Dept. of Anthropology, Harvard University, Cambridge MA 02138, USA

OPENING REMARKS

While it is the domain of “fossil hunting” that receives immediate media
attention, Paleolithic archaeology entails no minor commitment to adequately ex-
plore issues of site formation processes, stone artifacts, human and animal bone
taphonomy, spatial distribution of various elements—all of which are components
in reconstructing past societies. Going through the papers in this volume, read-
ers undoubtedly will recognize that we, Paleolithic archaeologists, are improving
our understanding of some processes of human evolution and, in particular, of
those related to the emergence of what we call “modern behavior.” Encouragingly,
even a cursory examination of the literature published since the 1950s shows an
exponential increase in the number of investigators, regions examined and sites
excavated. The removal of geopolitical boundaries in eastern Europe and most of
Asia, the rapidly growing number of projects in many countries, including China,
and the increase in communication and diffusion of ideas and techniques (in part
due to the World Wide Web), all facilitate the advancement of Paleolithic research
and make room for a lot of optimism about the possibilities and abilities of our
discipline.

While several questions raised by previous generations remain on the Pale-
olithic agenda, the ever-increasing available data provide a wider basis for rephras-
ing old queries and adding new ones. In trying to sort out the data into what we
believe are meaningful units of information, from which we can piece together an
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improved insight into past cultural processes, Middle Paleolithic research struggles
with difficulties familiar to archaeologists of later periods as well as to historians.
These inquiries raise the following basic issues:

1. The choice and use of classificatory terminology and its meaning. This
includes the subdivision of recorded information into units of analysis such
as assemblages, industries, cultures, technocomplexes, or the definitions
of knapping techniques and their internal variability.

2. The need to affirm the “when” and “where” of observable major cultural
or economic changes that could also be labeled as “revolutions,” and in
particular those changes that we view as meaningful transformations in
site size, tool types, diet, mortuary practices, artistic expressions, and the
like.

3. The assessment of the time span required by human societies to learn or
adopt new tools and other elements of behavior. Based on the historical
experience we recognize that human societies tend to keep their traditions
expressed in technical knowledge, belief systems, and social structure.
Hence, technical, economic, and organizational changes occur at different
paces, depending on the particular history of each human society.

4. The speculation of “why” a well-documented change occurred, assum-
ing we agree that it was a major change, such as the onset of the Upper
Paleolithic or the Neolithic Revolution, remains the domain of endless
arguments, often based on concepts held by the involved scholars.

5. The search for an adequate explanation for the observed regional differ-
ences among the Middle Paleolithic entities across the Old World leads
us into the realms of geography, genetics, technology, and—I suggest—
language as a societal attribute.

Readers of this volume may notice that not all investigators share the same
research goals. Some have solely the humble desire of reporting archaeological ob-
servations when studying a Middle Paleolithic site. Others would like to conclude
with the entire story of the evolution of humankind—from the Middle Paleolithic
to the 21st century. Between the least and the most ambitious aims stands the ques-
tion: how do we know what we know? However, I have no intention of elaborating
on the epistemology of archaeology, and only in passing, while discussing briefly
a few selected topics, will I refer to “constructing frameworks of reference” (see
Binford 2001).

USE AND ABUSE OF TERMINOLOGY

Taxonomy is the classification of organisms (or other phenomena) in an or-
dered hierarchical system, which indicates a natural relationship. During the 19th

century the pioneers of prehistoric research viewed animals, humans, and stone
artifacts as part of a natural order, tied to the geochronology of the Quaternary
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(Sackett 1981). Following the Pleistocene geological stratigraphy, on which rel-
ative chronology was based, investigators coined the terms Lower, Middle, and
Upper Paleolithic, later adding the terms Mesolithic and Neolithic. Eschewing the
Greek, English-speaking prehistorians in Africa introduced the terms Early Stone
Age (ESA), Middle Stone Age (MSA) and Late Stone Age (LSA). The fact that we
still use the latter terms when referring to Africa reflects our need to be politically
correct. If the rules of paleontology that concern the primacy of names for species
do apply to archaeology, only one set of terms should be used, namely that which
was introduced first.

Equally ambiguous and problematic are terms coined by Graham Clark
(1970) in relation to the lithic industries. Clark assigned to particular config-
urations of lithic production a status that he called a “mode.” However, these
generalized, essentially technological modes have been confounded with tempo-
ral determinations (see McBrearty and Tyron this volume). For example, core and
flake assemblages (“Mode 1”), including the Oldowan, the Clactonian or the in-
dustry of Gran Dolina in Atapuerca, are chronologically dated to the Lower and
Middle Pleistocene (e.g., Carbonell et al. 1999). In southeast Asia these flake-and-
core industries are of Upper Paleolithic age or date even to the Neolithic (e.g., in
south China). “Mode 2” represents the Acheulean or all biface industries. One may
wonder about the “Mousterian of Acheulean Tradition,” which was produced by
European Neandertals and was chronologically incorporated within “Mode 3” in
a major literature survey (Foley and Lahr 1997). It would seem that those who
prefer to use Clark’s terms should adhere to the technological scheme. But in fact it
was G. Clark himself who introduced the confusion when suggesting that “Mode
4” is Upper Paleolithic, “Mode 5” is the Mesolithic period and “Mode 6” is the
Neolithic. Thus his scheme is not different from the old notion of evolutionary
cultural progress in Prehistory, an association that the chronological subdivisions
within the Paleolithic sequence do not carry. I therefore suggest that we abandon
Clark’s terminology and continue to enjoy the traditional, boring and harmless
terminology.

STRATIGRAPHY AND RADIOMETRIC AGE ESTIMATES

Chronological control is necessary for all archaeological investigations, let
alone one that attempts to look at the tempo and mode of cultural evolution. Since
the establishment of radiocarbon dating, radiometric techniques have replaced the
relative chronologies based on bio-zones. Crossing the chronological boundary of
40,000 years BP is crucial for research concerned with the emergence of early mod-
ern humans which seems to occur at an earlier age. The most common techniques
today for directly dating late Middle Paleolithic burned flints, animal teeth, and
quartz grains in the deposits are luminescence (thermoluminescence [TL], Optical
Stimulation Luminescence [OSL]) and electron spin resonance (ESR) techniques
(e.g., Wagner 1998; Rink 2001). Other methods such as U-series (e.g., TIMS) are
used in dating speleothems.
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This progress, however, comes with price tags. We often accept without reser-
vation radiometric dates provided by specialists who obtain their samples from
either an excavation or museum collections. It is my personal observation that we
rarely bother to check the dates against the stratigraphic information, or to con-
sider carefully the possible effects of bioturbation and intrusions, or the impact of
immeasurable amounts of U-rich water in both caves and open-air sites. Accepting
or rejecting the dates without detailed scrutiny, relying on one’s predispositions to-
wards the questions under study, results in misinterpretations of the chronometric
positions of sites, assemblages, and human fossils and leads to endless published
debates that are a waste of energy, time, and paper.

We should have learned a few lessons from the early days of radiocarbon
research! More caution is warranted. Editors should demand that reported radio-
metric dates be associated clearly with stratigraphic information. Similarly, we must
be on guard when old museum collections are being used for dating purposes. A
good example is the first series of ESR dates from Tabun (Grün et al. 1991). These
dates, obtained from teeth in museum collections without a detailed stratigraphic
context within each layer, did not correspond to the TL dates obtained later from
artifacts located in situ in the deposits (Mercier 1992; Mercier et al. 1995). I ex-
pressed my doubts concerning the relatively younger ESR dates of Tabun cave
(Bar-Yosef 1998a) after assessing the reasonable time correlation between the ESR
and TL readings from the caves of Kebara and Qafzeh as well as the preliminary
ones from Amud (Valladas et al. 1987, 1988; Grün and Stringer 1991; Mercier
1992; Mercier et al. 1995). Such doubts were later confirmed by a larger set of
dates (Valladas et al. 1999; Rink et al. 2001). The recent ESR readings from layer E
in Tabun led Rink et al. (2004) to suggest that the previously published ESR dates
are probably too young due to the effects of U-enriched water. This also casts doubt
on the mass spectrometric U-series dates produced by McDermott et al. (1993).
Similar doubts exist concerning open-air or terrace sites, such as Quneitra and ‘Ain
Difla, where the only available dates are ESR readings (Goren-Inbar 1990; Clark
et al. 1997) or OSL measurements obtained from an exposure only tentatively
correlated with the archaeological horizon such as the Acheulean context at Holon
(Porat et al. 1999).

To these reservations we may add a recently mounting discrepancy between
the TL and ESR dates for the Acheulo-Yabrudian in Tabun cave and much younger
U-series dates on speleothems from the top of an Acheulo-Yabrudian sequence
at Qesem Cave (Barkai et al. 2003). The younger speleothem dates in Qesem
Cave indicate a certain contemporaneity with the TL dates of the early Levantine
Mousterian (“Tabun-D type”) in Tabun Cave, where this kind of Mousterian overlies
the Acheulo-Yabrudian. One can already predict that a suggested explanation will
support the cultural contemporaneity of these two entirely different industries.
On the other hand, further dating (with more than one dating technique) of sites
currently under excavation may clarify the chronological ordering of the industries.
I will return to this issue below in discussing territoriality among Middle Paleolithic
groups.
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OPERATIONAL SEQUENCE (CHAÎNE OPÉRATOIRE ) STUDIES

By determining the source of lithic raw materials, analyzing the core reduction
sequence and the shaping of retouched stone tools, and recording their discard
patterns, we learn about the minds of prehistoric knappers and their daily behavior.
This familiar concept has been known in the literature for about twenty years and
was adopted by investigators across Europe and the Levant (e.g., Geneste 1985;
Boëda et al. 1990; Pigeot 1991; Bar-Yosef and Meignen 1992; Van Peer 1992, 1998;
Boëda 1995; Kuhn 1995; Meignen 1995; Sellet 1995; Schlanger 1996; Kerry and
Henry 2000).

For most Middle Paleolithic Levantine cases, the reduction sequence was re-
constructed from the study of the blanks (e.g., Meignen 1995; Goren-Inbar and
Belfer-Cohen 1998), but in Western Europe there are growing numbers of refit-
ted cores from Mousterian assemblages (e.g., Locht 2002). The by now famous
Levantine example of Boker Tachtit level 1 (Volkman 1983; Marks 1993) is un-
fortunately an industry of the Initial Upper Paleolithic and not truly Mousterian.
Farah II (Gilead 1988) provides too small a sample from which to draw conclu-
sions, though the case studies from Umm el-Tlel furnish additional information
(Boëda et al. 2001). We are therefore left with the option of studying the opera-
tional sequences by reading the superposition of flake negatives on blanks, then
classifying them into a rudimentary type-list of cortical elements, core rejuvena-
tion pieces, flakes, blades, etc., at the same time identifying the blanks chosen for
further modification. A question rarely asked is how we might determine the dom-
inant and less dominant methods of detachment employed by Middle Paleolithic
knappers. Quantification is rarely used (but see for example Hovers 1998, 2001).
Do we need to include in our calculations all the classified elements or only those
that could fall into a usable size category (with or without retouch)?

Previously (e.g., Bar-Yosef 1998a) I have suggested that we should ignore the
discarded cores and examine only the first one-third or one-half of the blanks
removed following the core’s decortication. Often these are the pieces that were
usable blanks. Although I did not provide quantitative data it seemed to me that
researchers commonly attribute considerable importance to the study of the dis-
carded cores without assessing the possible effects of equifinality. The scar pattern
of an exhausted core, when compared with the primary post-decortication blanks,
reflect changes in the sequence of the knapper’s actions. For example, it may
happen that a “unidirectional recurrent Levallois core” was modified into a “cen-
tripetal” one in its final stage of exploitation (e.g., Meignen and Bar-Yosef 1991;
Hovers 1998). Indeed, in the course of studying and describing most Middle Pa-
leolithic lithic assemblages we should ask ourselves who was responsible for the
core exploitation at the final phase, especially those in which the scars of the dis-
carded cores reflect a change in the reduction strategy. It is not an easy question
to answer. One possible explanation is that a change in the reduction sequence
during the final exploitation of a given core had a different purpose than obtaining
the first and often largest blanks for uses such as butchering or whittling. It could
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be that the shift was implemented by the same knapper in the course of practice
sessions while teaching younger members of the group, or that the final removals
were done by small children imitating without supervision of adult artisans.

One problem with drawing conceptual conclusions from discarded cores
is that it is impossible for us to know whether the change in the organization
of the removals was implemented by the original knapper, though perhaps the
personal continuity in the detachment of blanks is of no importance. Each Middle
Paleolithic reduction system possesses an intrinsic variability, and therefore, unless
a series of cores from a closed context are refitted, identifying a particular individual
is impossible. The same issue was addressed in the study of the Magdalenian
lithics by the late Sylvie Ploux (1991). Similarly, the excavation of a limited area,
portraying a single occupation horizon, in a Mousterian site in the Nile Valley (as
yet unpublished), yielded cores that were almost fully refitted, thus indicating the
presence of a single knapper (Van Peer, personal communication).

In sum, I suggest that we should hesitate to accept without further scrutiny the
classification of discarded Middle Paleolithic cores and by extension the inferences
about their quantitative role in defining the dominant operational sequences. In a
more restricted sense, the final forms of the cores should be regarded as the result
of equifinality, unless they conform to the original design of the primary blank
reduction after decortication (Hovers 1997, 1998).

STABILITY AND RETENTION OF THE LEARNING PROCESSES

We should now turn to examine the issue of chaı̂ne opératoire during the
Middle Paleolithic in a diachronic context. In conducting this investigation two
questions need to be addressed:

1. How should we interpret essentially the same, or several, chaı̂nes opératoires
being employed for extended periods, as long as 40,000 to 50,000 years
or more (e.g., Bar-Yosef 2000)?

2. Why, if one or two chaı̂nes opératoires are optimal under certain circum-
stances, do we suddenly witness a change and the adoption of a different
method or methods?

Each of these questions can be exemplified by several Middle Paleolithic cases.
The documented high frequencies of particular operational sequences among
Levantine Middle Paleolithic assemblages served as the basis for clustering assem-
blages into industrial groups (e.g., Meignen and Bar-Yosef 1991; Bar-Yosef 1992;
Meignen 1995). As stressed elsewhere (Bar-Yosef 1998a, 1998b, 2000) there is def-
initely a degree of technological variability among Mousterian assemblages such
as those clustered, regardless of their local environment, under the term “Tabun
B-type” (Tabun B, Geula, Kebara, Amud, and Tor Faraj). An instance of a minor
variability is documented in Kebara Cave. The frequencies of blades increase and
the triangular Levallois points decrease in units VIII–VII compared to the earlier
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Units X–IX (Meignen and Bar-Yosef 1991; Meignen 1998a). However, through the
entire sequence the “convergent recurrent Levallois method” remains the dominant
method for obtaining blanks. Similar cases for intrinsic variability are reported in
other sites, for example in Tor Faraj and Amud (Henry 1995, 1998, 2004; Hovers
1998).

Understanding the sources of the recorded variability within assemblages
produced mainly by a single operational sequence has two faces. On one hand
the sources of the observed variability are not easily explained. Possibly “God is in
the details”—but what do the details mean, exactly, in the context of technology?
We do not have the terms of reference needed to provide a paleoanthropological
interpretation for this variability even when it is quantified by frequencies. For
example, what does it mean that blade percentages increase from 15% to 25%?
Is it possible that during the earlier time blades were taken away while later they
were mostly used in place, and thus their frequency in the cave increased but
production remained the same?

On the other hand, without refitting numerous cores (an effort hard to accom-
plish in the rich Late Mousterian cave sites in the Levant), the boundaries between
the “recurrent convergent,” “bidirectional,” and “centripetal” sequences could be
blurred. These operational sequences, which designate either the “Tabun C-type”
(e.g., Qafzeh; Hovers 1997) or the “Tabun B-type” (e.g., Kebara, Amud, etc.), are
quite distinctive when compared to the “Tabun D-type” core reduction. However,
when the latter industry, dominated by elongated products many of which are
true blades, was produced through the Levallois concept, it bears of course resem-
blance to the “recurrent convergent” type. Due to this superficial similarity some
assemblages of “Tabun B-type” in the Negev or southern Jordan, for example Tor
Faraj, were considered as “Tabun D-type”. This in turn led to claims for temporal
continuity between the two types of assemblages in the semiarid belt (e.g., Marks
1990, 1992; Henry 1995).

Some of the ambiguities in defining the dominant operational sequences
emerge from the common claim among researchers of Middle Paleolithic assem-
blages that the prehistoric knappers had comprehensive knowledge (savoir-faire)
of all of the available methods and techniques. According to this view, knappers
made choices during their lifetime or as they responded to changing practical
needs in diverse environments. To me the assumption that Middle Paleolithic arti-
sans mastered the entire array of Levallois methods remains unproven. The same
would be true for the knowledge of all non-Levallois techniques or for a wider
knowledge incorporating both non-Levallois and Levallois methods. Under such
circumstances the most parsimonious explanation is that the variability within iso-
lated and stratified assemblages was the expression of the individual abilities and
capacities in a given, rather rigid system of learning and teaching (Hovers 1997).

As mentioned above, the specific “life histories” of refitted cores can hardly be
understood in caves or open-air sites where there are no identifiable living floors.
Instead we can identify the trends in reconstructed chaı̂nes opératoires, as well as
calculate the number of items per time of sediment accumulation. Investigating
the densities of the occupation requires us to identify the agencies of site formation
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processes and make sure we are not comparing oranges and apples when compar-
ing sites. An example used in previous papers compares the difference between
3,000 to 15/10,000 years per m3 of deposit in the cases of Kebara and Hayonim
caves (Bar-Yosef 1998a, 2000). In the case of Kebara the number of pieces larger
than 2 cm per m3 was about 1000–1200. Hayonim provided about 270–300 lithic
specimen per m3. Kebara cave had a very meager accumulation of rodents, often
resulting from the deterioration of barn owl pellets. Hayonim cave was extremely
rich in this category of material. Hence, not only did the TL and ESR dates docu-
ment rapid versus slow rates of accumulation, but the activities of the barn owl also
provided clues about different intensities of human habitation in the two caves.
As the Middle Paleolithic deposits in each cave site are at least 4m thick, it follows
that the dominant knapping methods lasted for at least 15,000 years in Kebara
and 50,000 years at Hayonim cave.

Hence, it appears that the right question to ask is what kind of learning or
teaching processes imposed the rigid retention of operational sequences, each with
minor technical variability over such long time spans. If we assume that prehistoric
societies tend to be more conservative than historical ones, then the once successful
or imposed technical knowledge had to be taught again and again as the only
socially accepted way of making stone tools. As these artifacts were instrumental
for the physical survival of the group, keeping the tradition was imperative. It seems
that in guarding a traditional way of life the Middle Paleolithic period provides
many instances of long time spans during which the same tool types were used
and are thus different from the records for the Upper Paleolithic. This rigidity in
the pattern of knapping behavior is altogether amazing, especially today when
most scholars accept that Middle Paleolithic hominids used spoken language. I
dare say that the geographic distribution of lithic variability seen across Africa and
Eurasia probably reflects the presence of different languages. This contention leads
us to discuss the issues involved in the possible identification of “paleo-cultures”
(Jelinek 1977).

TERRITORIALITY DURING THE MIDDLE PALEOLOITHIC

By identifying the common lithic operational sequences through time and
space in various assemblages, together with the particular tool types such as Aterian
points, Stillbay points, bifaces of Mousterian of Acheulean Tradition, bifacial points
or foliates of the eastern Micoquian, and the like, we can cluster assemblages and
sites into entities or “paleo-cultures” across Eurasia and Africa. It would seem then
that the old “fossile directeur” approach, which for a long time has been out of
archaeological favor, comes into vogue again. While several of the cultural labels
remain the same as in the first half of the 20th century, today they can be used
in reference to both the predominant chaı̂ne opératoire (when studied) and the
distinctive tool types.

The spatial definition of each “paleo-culture” can be based on a series of pub-
lished dated assemblages assuming the full information is provided. Temporary
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boundaries between entities are delineated when the chronological and geo-
graphic information is available. Not surprisingly we note that certain “paleo-
cultures” overlap in space. This phenomenon is not different from the results
of historical dispersals, diffusions, and acculturations whether expressed only
in material elements, languages, gradual population expansion or migration.
History demonstrates that all these various phenomena may occur in variable
combinations.

More than ten years ago I advocated, following earlier studies, the use of maps
of Middle Paleolithic social geography (Bar-Yosef 1990), but failed to produce the
maps. Others, such as the late Desmond Clark (1992: figure 1) were able to
render a cartographic representation of the distributions of different lithic types
in the African MSA, employing elements that served as “fossiles directeurs” in the
lack of information concerning core reduction strategies. A far-ranging review
was carried out by Foley and Lahr (1997), who mapped the so-called “Mode
3” occurrences (i.e., Middle Paleolithic; see above) with the intention to tie the
archaeological information with human fossils. Indeed, with the advancement in
dating techniques and proliferation of published lithic studies, it is now possible to
produce a map of Middle Paleolithic social geography by employing the geographic
distribution of the sites in order to identify boundaries. Figure 1 in this paper is
the result of such an attempt, illustrating as it does the spread of Late Mousterian
entities. As the following examples demonstrate, clear boundaries emerge.

Figure 1. Geographic distribution of Late Mousterian entities in the Old World.
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While Aterian tanged and bifacial points could have been attractive to other
hunters, we see no evidence for their imitation either in the Nile Valley or farther
east in the Levant or the Arabian peninsula. The distribution of the Aterian assem-
blages is limited to a vast region west of the Nile Valley. We may propose that if
bearers of the Aterian culture met their contemporaries, it was only infrequently.
Or such encounters may have been similar to those of Holocene contacts between
New Guinean bow users and Australians who hunted with spear-throwers and
boomerangs. In the latter case, no introduction of the New Guinean bow and
arrow into the Australian continent was noted.

In a similar way one may interpret the boundary within the Middle Paleolithic
world in the Caucasus region. On the northern slopes of the mountains and into the
Russian plains the Eastern Micoquian (Mousterian) sites dominate as an extension
from northern and eastern Europe. This Mousterian Micoquian is characterized
by bifacial points that occur together with numerous side scrapers, as is the case at
Mezmaskaya and other neighboring sites (Golovanova and Doronichev 2003). On
the southern slopes of the Caucasus the late Mousterian is characterized only by
sidescrapers and retouched flake points as in Ortvale Klde or Bronze cave (Adler
2003). This is the current distribution of types through the entire region south of
the Caucasus including the rest of Georgia, Armenia, and Azarbeijan as reported
by V. Lubin, D. Toushabramashvili, and Golovanova and Doronichev (2003), as
well as in the Crimea (Marks and Chabai this volume).

A third example for a Middle Paleolithic boundary would be during the time
of the late Levantine Mousterian. The typical “Tabun B type” industry stretches
from Southern Jordan (Henry 1995, 2004) through the hilly flanks of the Taurus in
southeast Turkey, but is not present in the Zagros ranges (e.g., papers in Olszewski
and Dibble 1993), or farther in the western Taurus as shown by the excavations
at Karain cave (Yalçinkaya et al. 1993).

A fourth example indicates that some cultural boundaries could be traced
already in the Middle Pleistocene. This contention is based on the limited territorial
distribution of the Acheulo-Yabrudian in the Levant. Artifacts such as the thick
Quina-type scrapers of this industry are easily recognized in the field; yet they
were never found during the extensive surveys in the Negev in southern Israel.
On the other hand, the Acheulo-Yabrudian is well known from the area between
El-Kowm in Syrian and the Yarkon River in the central coastal plain of Israel. If the
Yarkon River was the real physical boundary between two populations of foragers,
one may suggest that some of the Late Acheulean assemblages from the southern
coastal plain, the Negev and inland basins in Jordan were broadly contemporary
with the Acheulo-Yabrudian (Copeland 1991, 1998; Bar-Yosef 1998b).

All these examples are based on a general analogy with the territorial behav-
ior of foragers as recorded, for example, in Australia and North America (Birdsell
1971). Similar archaeological examples among farming communities in south-
western Asia can be cited (e.g ., Bar-Yosef 2000: figure 5).

In the context of this issue it is tempting to briefly mention southwest France,
a region that provides a different geographic distribution than western Asia. More
than one Middle Paleolithic entity was present in southwest France during the Last
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Glacial period, and each is represented by numerous sites. The best known among
the late Mousterian “paleo-cultures” are the Mousterian of Acheulean Tradition
and Quina-type Mousterian (Mellars 1996 and references therein; see Delagnes
and Meignen this volume). Such a general contemporaneity reflects the ecological
richness of a region where the Atlantic climate was favorable to the survival of
animals and humans. Reconstructions of the climatic conditions during Oxygen
Isotope Stage (OIS) 3 demonstrate a series of fluctuations on a magnitude of one
millennium and a half between colder and warmer phases, with increasingly colder
conditions towards OIS 2 (Van Andel 2002, 2003). Under such deteriorating
climatic conditions in the northern latitudes of Europe, this region became an
attraction for those living on the edge. The flow of migrants into this vast region,
maintaining their own traditions of making stone tools, resulted in the observed
variability among both operational sequences and the shaping of the retouched
forms (e.g., Mellars 1996; Rigaud 2000).

Several scholars would like to see the increase in colder conditions as the main
reason for the extinction of the Neandertals (d’Errico and Sánchez Goñi 2003). And
while the increasing environmental hazards of colder climates drive populations
to extinctions (Gamble et al. 2004) we should note that the Cro-Magnon groups
moving into Europe from the east possibly generated an additional pressure on
the local Neandertal groups (Bocquet-Appel and Demars 2000a, 2000b). The
arrival and colonization by the Cro-Magnons probably had the same aspects of
adaptations to the new landscapes as noted in North America (Meltzer 1989,
2002). However, identifying the lithic industries with the invading or local “people”
is not easy in the case of the late Middle and earliest Upper Paleoltihic, and one
of the best cases of several contradictory opinions is concerning “who produced”
the Châtelperronian. For over a century there has been a consensus that this
industry marks the onset of the Upper Paleolithic period. Since the discovery
of Neandertal remains in St. Cesaire almost 25 years ago it became a common
notion that the last Neandertals in the region authored the Châtelperronian. The
presence of assemblages rich in blades and Upper Paleolithic tool forms such
as the Bachokirian and Bohunician, dated to the same general time span, casts
doubts on the equation of the Châtelperronian as the product of Neandertals.
Without getting into a detailed description of these various lithic industries and
others, there are today several entities that represent Initial Upper Paleolithic (e.g.,
Kozlowski 2000), and for the writer of these pages, the archaeological expressions
of modern humans moving into Europe. In addition, an observation made by
Rigaud (1998) is illuminative in the context of the ambiguities related to the
Châtelperronian. He stressed the fact that Châtelperronian assemblages are rich
in Mousterian elements only when they overlie Mousterian layers. Once we take
into account the taphonomy of the lithic objects, recognizing the products of the
modern humans as they migrate into Europe becomes an easier task.

In sum, identifying past territories by means of archaeological observations is
an achievable goal. It brings us closer to the reality of human groups as biological
viable entities, their means of identifying themselves, their values of traditional
knapping techniques, and it begs a discussion of past demographies.
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MIDDLE PALEOLITHIC POPULATIONS

Both the establishment of territories and the presumed dispersals during the
late Middle Paleolithic and early Upper Paleolithic raise the issue of population
size, gene flow, or drift, which requires us to estimate hunter-gatherer population
densities in different ecological zones. Despite the theoretical hazards involved
in employing particular numbers as a basis for calculating ancient population
sizes, archaeologists and geneticists (e.g., Hassan 1981; Relethford 2001) find
it critical for their work. Hence, numbers are derived from the available litera-
ture on foragers. The suggested density ratios range from 0.20 to 0.0073 person
per square kilometer (see Binford 2001). In a genetics-oriented study Relethford
(2001:168–177) employs the value of 0.03 persons per square kilometer as an
approximation of Middle Paleolithic population densities and for evaluating the
potential of extinction and recolonization simulations. Briefly, the main compo-
nents of Relethford’s simulation are an effective population size (defined as 250 to
400 people), the ratio of breeding population size to census size, and the size of
the global territories inhabited by foragers some 200,000 years ago. The simula-
tion shows the operation of processes of extinction and recolonization, which in
general support a replacement model. Harsh climatic conditions during the last
two cycles of glaciation possibly imply very low population densities of Neander-
tals as well as some archaic modern humans in marginal regions such as northern
Europe, northern Asia, and various deserts.

An alternative model, which assumes constant gene flow, would obviously
support the multiregional model. In this case we should expect constant migration
between groups and across populations and therefore should notice the results of
exchange and acculturation. For example, the transmission of knapping techniques
such as the Levallois methods could have been the most fundamental result of
intergroup contacts. Another option would be the adoption of particular tool forms.
That such expectations are not borne out is clearly indicated by published reports
from the different African and Eurasian regions. Certain commonalties observed
in core reduction strategies due to equifinality and limitations imposed by raw
material may obliterate the overall picture. Still, it is my contention (as explained
above) that we definitely can identify different “paleo-cultures” across the Middle
Paleolithic world. The disappearance of several “paleo-cultures” may correspond to
lineage extinctions and the abandonment of particular areas, common phenomena
during the long Middle Paleolithic time span (e.g., Gamble et al. 2004; see Hovers
and Belfer-Cohen this volume).

In sum, once territories are defined we may simulate population size, perhaps
in more precise ways than was possible until recently. Efforts in this direction are
already published and obviously they are easier concerning Upper Paleolithic
“paleo-cultures” (Bocquet-Appel and Demars 2000a, 2000b).

That these models may apply also to western Asia is justified by the com-
monplace notion that both Neandertal and modern human populations were
present in the region. However, the morphometric definitions of the available fos-
sils and the distribution of their cranial and post-cranial traits have also a different
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interpretation (Arensburg and Belfer-Cohen 1998). This controversy, however,
does not seriously undermine the general agreement that the Late Mousterian
population in the Levant could have marked a migration into a region already
occupied by others (Bar-Yosef 1988; Shea 2003 this volume). The fact that both
the locals (Skhul-Qafzeh group) and the invaders were using similar Levallois
methods, and often similar retouched pieces, made it clear to many that there is
no correlation between human morphotypes and the lithic industries (e.g., Hovers
1997). This becomes even clearer when similar technical knowledge and final
products were shared and made by archaic modern humans across North Africa,
beyond the world of the Neandertals (Trinkaus and Howells 1979; McBrearty and
Brooks 2000; White et al. 2003).

FROM MIDDLE TO UPPER PALEOLITHIC: THE QUESTION
OF CULTURAL TRANSITIONS

In discussing populations and territory I have already expressed the view that
the cultural transition from the Middle to the Upper Paleolithic across Europe was
the result of several human migration and colonization events. With Africa being
the cradle of modern humans according to various genetic studies, the Levantine
Corridor is the natural place to look for the evidence of past movements. The
possibility that the origin of modern humans could have been in the Levant is
not discussed here as a biological issue, although it was once suggested (Stringer
1989). What I would like to illustrate is the intricate relationship between biology
and material remains.

The basic assumption is that the operational sequence is a learned behavior
and therefore reflects biological continuity. Several lithic analyses suggest that the
Early Upper Paleolithic assemblages in the Levant display a continuity from the
late Mousterian (Garrod 1955, 1962; Copeland 1975; Marks 1983; Meignen and
Bar-Yosef 2002). The primary arguments for this conclusion are related to the
change in core reduction strategies. Assemblages of Initial Upper Paleolithic age
(e.g., Boker Tachtit level 1, Ksar ’Akil layers XXV–XXI) contain often, but not always,
a blade industry and Levallois points with a “Y” scar pattern (Marks 1983, 1993;
Volkman 1983). Core refitting demonstrated that this combination resulted from
bidirectional detachments, with facetted platforms. Some researchers see this kind
of shift as directly emerging from the convergent Levallois method, the dominant
method in most late Mousterian assemblages, and interpret the morphological and
core reduction attributes associated with this Initial Upper Paleolithic operational
sequence as reflecting “cultural” continuity.

Two questions are raised by this scenario:

1. If most biological anthropologists agree that the Late Mousterian industries
in the Levant were produced by local Neandertals, how should we interpret
the change in the operational sequence, which is briefly described above?
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2. Did the Levantine transition from a Levallois method to a new core reduc-
tion strategy, which preserved some of the earlier Levalloisian character-
istics, occur through diffusion and migration into the Levant following its
invention elsewhere?

The answers, as expected, are diverse and incite further research and discus-
sions, while operational sequences of the Initial Upper Paleolithic remain under
investigation. The view that lithic continuity is an expression of a learned technical
tradition of stone tool manufacturing may reflect, due to the way such knowledge
is being passed from one generation to the next, a biological continuity. This
would imply that late Levantine Neandertals were responsible for the observable
changes of the Initial Upper Paleolithic. Alternatively, Late Mousterian fossils in
the region may not have been of Neandertal descent (Arensburg and Belfer-Cohen
1998) but should be viewed as the direct descendents of the Skhul-Qafzeh group,
which would imply that modern humans were responsible for the Initial Upper
Paleolithic industries.

Another option is that what we call the “Emiran” or “Transitional Industry”
was invented elsewhere, perhaps in the Nile Valley or East Africa, possessing a
typical Levallois background, and arrived in the Levant with the migrating mod-
ern humans. In such a case, the stratigraphic superposition of an indigenous
Levallois-dominated Late Mousterian and a foreign Initial Upper Paleolithic as-
semblage would create the impression that it had emerged locally. Long-distance
migrations—as predicted by all published models—would also explain the simi-
larity between the Bohunician in central Europe (where a Levalloiso-Mousterian is
entirely absent) and the Levantine Initial Upper Paleolithic (Tostevin 2000; Skrdla
2003). It should be emphasized that in this scenario there are no claims for bi-
ological continuity between the earlier Skhul-Qafzeh group and the early Upper
Paleolithic.

CONCLUSIONS

Brevity in my closing statement seems justified and I may forego elaborate
conclusions in this paper, as the entire text is a “discussion.” Perhaps more than
reacting to the presentations in the original session and to papers in this volume,
I have at times lingered on those questions that trouble me most in an attempt
to apply my experience and intuitive interpretations to the most pressing issues
pertaining to the archaeology of the Middle Paleolithic period.

I feel that the issue of the differential use of the commonly employed termi-
nology should be resolved by making a detailed glossary available to all students
of prehistory. Once in a while it is worthwhile to meet each other and ask “what
do you really mean by using this or that term?”

Following the establishment of a chronological framework, we will continue
to struggle to reach a resolution in recognizing past populations, their cultural
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remains, territories, and histories. We generally hope that ancient DNA studies
would bring us closer to the living people of the past. We know that the rare
samples published to date of mitochondrial DNA fragments extracted from a few
European Neandertals (Tchentscher et al. 2000), while different from modern,
Upper Paleolithic, fossils (Caramelli et al. 2003), cannot as yet provide a clear
picture. However, the morphometric differences between the two populations
had nothing to do with the capacities of the Neandertals for modern behavior as
defined by archaeologists (e.g., Zilhão and d’Errico 1999; Wadley 2001; Hovers
and Belfer-Cohen this volume).

At the same time, the lack of human skeletal remains in early Aurignacian
deposits is disturbing. As is the case in almost all Upper Paleolithic contexts in
the Levant, we are not sure whether there was a biological replacement across
most of Europe and southwest Asia, which would be interpreted as portraying
strong competition between two populations, although the evidence of absence of
cultural continuities supports this model. However, we are looking for additional
Middle and Upper Paleolithic burials where skeletal remains are well preserved.
While a few Neandertal skeletal remains have produced ancient DNA, the lack of
early Upper Paleolithic human relics is disturbing.

One potential explanation for the apparent rarity of Upper Paleolithic burials
stems perhaps from a behavioral change. Unlike Neandertals in Eurasia who often
buried the dead in their sites, it is possible that during the Upper Paleolithic human
corpses were more often interred outside the living areas or in specific locations.
Perhaps this explains the circumstances of burials such as the triple one in Dolni
Vestonice (Moravia) or the (much later) Ohalo II burial (Israel). The karstic cave of
Mladec was a special site (Svoboda 2000), yet we have only rare Upper Paleolithic
graves within the occupied areas of sites such as in Sungir (Russia), or Nahal Ein
Gev I (Israel).

The issue of mortuary practices is one of several cultural attributes that were
instrumental in forming the observed archaeological differences between the Up-
per and Middle Paleolithic. It appears to me that mortuary practices of Upper
Paleolithic groups require additional research and perhaps even changes in the
excavation strategies by incorporating the “outside” area of the main habitations.
Only then we can support or disprove arguments concerning cultural continuity
of burial customs.

Along with this “wish list” I should mention that elsewhere (Bar-Yosef 1992,
1998a, 2000, 2002) I followed previously published ideas and interpretations and
explained why and how I see the archaeological evidence as suggesting that the
Upper Paleolithic revolution is visible archaeologically over most of Eurasia. I see
this revolution as both a technological and social one, leading to economic and
organizational changes, similar in nature to those that occurred at a much later
time during the Neolithic Revolution. However, Eurasia is not the only mega-
continent. Given that, the interpretation of the Middle-Later Stone Age transition
in sub-Saharan Africa (McBrearty and Brooks 2000) poses a very intriguing ques-
tion within the context of global cultural evolution, one that will require further
discussion in the future.
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Néandertal: l’Anatomie (ERAUL 30), pp. 31–38. Liège: Université de Liège.
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