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Abstract

This thesis applies a materialist approach to the analysis of stone artefacts excavated
from four stratified sites dating to the Middle-Upper Palaeolithic transition in
Moravia, Czech Republic. Between 50,000 and 30,000 thousand BP two distinct
groups of hominids, the Neanderthals and anatomically modem humans, occupied this
territory. The data presented in this thesis are used to analyse the differences between
and within the sites. The documented lithic patterns indicate that the two hominid
groups had distinctly different ways of using the landscape. In addition, relatively
sm_all differences in lithic patterning over time at one of the sites - Stranska Skala suggest a shift in mobility patterns as a response to climatic change. Although much
of the inter-site lithic variability can be explained by proximal factors such as
mobility regime, technological organization and subsistence patterns, some of the
variability is more difficult to link to proximal factors and could potentially be linked
to cultural traditions. There is evidence that some of the morphological variability in
retouched flakes reflects different stages of reduction and resharpening, while the lack
of morphological clustering argues against the idea of discrete typological categories.
Although there is no evidence that one of the two hominid groups was superior to the
other in any particular aspect of culture, they differed in their lithic provisioning
strategies, technological organization, territory size, mobility regime and exploitation
of raw material sources. Using the current bioclimatic model for human interactions
in Europe during Oxygen Isotope Stage 3, the data in this thesis fit the theory that a
solely climate-driven mechanism is sufficient to explain the extinction of
Neanderthals.
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CHAPTER 1.

INTRODUCTION

1.1 The Problem of the Middle-Upper Palaeolithic Transition
1.1.1 The Central Problem of this Thesis

The period of the Middle-Upper Palaeolithic (M/UP) transition, approximately
45,000-35,000 years BP (before present), witnessed one of the most significant and
unprecedented events of prehistory. A large amount of archaeological evidence from
sites located in various parts of Europe points to two major parallel events during the
Middle-Upper Palaeolithic transition: the anival of hominids displaying the modem

H sapiens bauplan (overall phenotypic architecture) and a proliferation of new and
distinct stone artefact assemblages. The newly anived H sapiens are also commonly
referred to as 'anatomically modem humans' (AMH), or the 'Cro-Magnon' people.
During this period, the Neanderthal clade became extinct. There is evidence that the
indigenous Neanderthals and the AMH coexisted in some parts of Europe for at least
several thousand years, however, towards the end of this period, the Neanderthal
bauplan seems to have disappeared. Although these two archaeological and
biological events appear to be roughly coeval, there is not necessarily a simple causal
relationship or even strict synchronicity between them. Neither hominid type is
associated exclusively with a particular lithic industry. Although there are no
archaeological sites in Europe where AMH skeletons are associated with Middle
Palaeolithic industries, in parts of Africa and the Levant, early H sapiens are found
associated with Middle Palaeolithic industries. Skeletal remains of Neanderthals have
also been found associated with some early Upper Palaeolithic assemblages in
western Europe. Thus, archaeology and biology do not always conelate (cf.
Holdaway and Cosgrove 1997). Although the research into the demise of the
Neanderthals has been intense and this problem is considered to be one of the most
important unsolved questions in modem palaeoanthropology, the exact reasons for
this event are uncertain. The extent of the Neanderthal genetic contribution, if any, to
the gene pools of succeeding modem European populations is also unknown.
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The central problem of this thesis is the character and the changes in hominid
behaviour between 50,000 - 30,000 years ago in Moravia, Czech Republic. This
thesis will bring to light new information on the hominid behavioural differences
present during the Middle-Upper Palaeolithic transition in a particular part of central
Europe and the interpretations will be set within a framework of current ecological
models which attempt to account for the differences between Neanderthal and H
sapiens lifeways using a biogeographic and climatic paradigm. Models which heavily

focus on the role of climate for Neanderthal extinction have recently been proposed so
this research will be interpreted in light of this new theoretical framework. In
particular, the Stage 3 Project (van Andel and Davies 2003) has recently investigated
the links between climate and Neanderthal extinction. The evidence and the
conclusions of this seminal study will be addressed in chapter 9.

The main focus of this thesis is presenting and interpreting the character and the
change in lithic assemblages dating to the Middle-Upper Palaeolithic transition in a
specific part of central Europe which has rich archaeological sites from this period
and linking this evidence with climatic data, mobility patterns and lithic provisioning
strategies. Lithic assemblages from four stratified sites in southern Moravia, Czech
Republic, dating from the Late Middle Palaeolithic (LMP), through the Early Upper
Palaeolithic (EUP), to the Upper Palaeolithic period (time-span roughly between
50,000-30,000 radiocarbon years ago) are analysed. This discussion will also benefit
from a recent Optically Stimulated Luminescence/Thermoluminescence (OSL/TL)
dating project which has improved our knowledge of the chronology of these sites.

Broadly speaking, this research is about hominid lifeways in a particular part of
central Europe during the Middle-Upper Palaeolithic transition. The main source of
data comes from the analysis of the stone artefacts, which these hominids
manufactured. Although single lithic attributes often do not have a particular
meaning in tenns of human behaviour, combinations of different lithic attributes can
provide valuable information concerning the lifeways of ancient hominids. Lithic
data can provide information about subsistence, transpo1i of raw materials , mobility
regime and cultural complexity. I specifically address such issues as economy,
mobility, raw material use, site use and technological organization of the hominid
societies which produced the lithic assemblages. Although certain aspects of these
2

assemblages have already been studied and described, particularly the interassemblage and inter-site differences, there is no coherent picture of what these
differences mean. The aim of this thesis is to clarify what these differences are and
propose explanations for what they mean in terms of peop le's lifeways.

The existing analyses of the stone artefact assemblages do not present methodologies
which address specific questions regarding the nature of the Middle-Upper
Palaeolithic transition. It would be desirable to employ an analytical technique which
can be applied to the existing stone artefact assemblages, and which has been shown
to have the potential to reveal new information. It has been demonstrated that a
materialist approach is capable of providing new information that the current
typological approaches which have already been applied to these assemblages are not
capable of. The materialist approach divides the lithic assemblage into categories
based on observable features without invoking the notions of design or intent
(Hiscock 2007). In this way, the materialist classification is focused on the processes
of knapping rather than design or intent. In contrast, the typological approach divides
artefacts into arbitrary categories and assumes that each type is a reflection of a
particular ancient design, and that the arbitrarily chosen types replicate ethnotaxonomic categories. The use of archaeological typology also results in the
reduction of intra-assemblage variability to a point where chronological changes
become apparent (Hiscock 2007). In other words, the classification of implements
of varying morphologies into a limited number of types often has the effect of
reducing the real amount of morphological variability within an assemblage.
Although typological information can be useful for descriptive purposes, it is not very
analytically useful. This is in contrast to the materialist approach which gives clear
data about manufacturing processes and creates quantitative images of variability
within an assemblage (Hiscock and Attenbrow 2005b ). The materialist approach
treats observational units as units of measurement rather than as real kinds. In
contrast, essentialist classifications such as typology tend to emphasize central
tendency and downplay variation because central tendency is assumed to represent the
essence of the group. This approach is decidedly inappropriate for cultural
phenomena which are in a constant state of change (Clarkson 2004). By employing
the materialist approach to analyse these assemblages, there is a potential to discover
new information, and ultimately new knowledge about the Middle-Upper Palaeolithic
3

transition in this area. One of the goals of this thesis is to use this approach as a new
methodology in an attempt to reveal new information.

1.1.2

The Role of the Moravian Evidence in the Middle-Upper Palaeolithic
Transition Debate

In order to answer the questions pertaining to how the Middle-Upper Palaeolithic
transition occurred, it is essential that regional pictures are synthesized, so multiple
regions must be included in the assessment of each hypothesis (Tostevin 2000a). The
archaeological record of central Europe, and Moravia in particular, is crucial to the
questions pertaining to the Middle-Upper Palaeolithic transition. There are several
reasons why this region specifically, should be considered as a crucial staging point
for debates about the Middle-Upper Palaeolithic transition. To understand the broadranged arguments about the Middle-Upper Palaeolithic transition and to link them up
with the evidence from other parts of Europe, the Moravian record has to be studied
and understood.

Firstly, this region is not only rich in hominid and lithic assemblages from the
Middle-Upper Palaeolithic period, but the archaeological record also shows important
differences to the EUP record in other paiis of Europe. Additionally, if the MiddleUpper Palaeolithic transition had a southeast to northwest geographic progression as
has been postulated (cf. Tostevin 2000b ), Moravia is situated in the centre of this
pathwar.

Secondly, there are at least four major sites in Moravia which have large excavated
assemblages from stratified contexts from the period between 30-50 kya (thousand
years ago). In addition, several hundred surface sites which have been attributed to
this period are documented in Moravia, which indicates relatively dense and/or longtenn occupation of this region by EUP hominids. There is, theoretically, a great
potential for more stratified sites to be found in this region.

Thirdly, ~he Late Middle Palaeolithic, EUP and Upper Palaeolithic archaeological
record in Moravia is not only rich but unique. Some of the stone artefact assemblages
are associated with hominid skeletal remains (e.g. Neanderthal remains in Kulna,
layer 7a), and large skeletal H sapiens assemblages from the EUP period (which are
4

not associated with significant lithic assemblages, e.g. Mladec), have been excavated.
Since the Vogelherd human skeletons have been redated to the Neolithic (Conard et
al. 2004), the Mladec remains are the only hominid skeletons in Europe purportedly
associated with Aurignacian artefacts. There is a correlation between particular
characteristics of an assemblage and its age; the Moravian Late Middle Palaeolithic
assemblages (i.e. the Mousterian and Micoquian industries) contain typical
implements and technological systems of reduction common in other parts of Europe
during this time. The Upper Palaeolithic assemblages (i.e. the Aurignacian industry)
also contain typical Upper Palaeolithic implements and techniques of lithic reduction
common in other parts of Europe during this time. The Early Upper Palaeolithic
assemblages dating to the 'in-between' stage (i.e. the Bohunician and Szeletian
industries) appear to consist of a mixture of the Late Middle Palaeolithic and Upper
Palaeolithic implements and techniques of reduction. This situation makes the issues
of what exactly happened, how it happened, and which hominids manufactured these
assemblages, particularly interesting, and the sites from this area particularly relevant.
For these reasons, the archaeological sites in southern Moravia have the potential to
reveal new information about hominid lifeways during the Middle-Upper Palaeolithic
transition, and this research will add to our understanding of this complex
phenomenon.

1.1.3

General Propositions and Different Interpretations of the Middle-Upper
Palaeolithic Transition

Interpretations of the archaeological evidence vary. The proponents of the so-called
'Hum an Revolution' model postulate that a dramatic alteration in human behaviour
took place during the European Middle-Upper Palaeolithic transition (e.g. Bar- Yose f
1998, 2002; Binford 1989; Klein 2000; Mellars and Stringer 1989; Noble and
Davidson 1991; Tattersall 1995). According to one of the proponents of this model,
Bar-Yosef (2002), the often-quoted differences between the Middle Palaeolithic and
Upper Palaeolithic include: (i) systematic production of prismatic blades, (ii) higher
degree of standardisation and morphological variability in the Upper Palaeolithic than
in the Middle Palaeolithic, (iii) relatively rapid shifts in core reduction strategies
interpreted as reflecting changes in style rather than functional reasons, (iv)
exploitation of bone and antler as raw materials for daily or ritual tools, (v) systematic
5

use of grinding and pounding tools, (vi) productio n of beads and pendants , human and
animal figurines, decorated and carved bone, antler, ivory and stone objects, and
represent ational abstract and realistic images, painted or engraved, (vii) long-dist ance
exchange networks in lithics, raw materials, and marine shells, and (viii) invention of
improved hunting tools. Bar-Yosef (2002) interprets these trends as evidence for
rapid technolog ical changes, emergenc e of self-awareness and group identity,
increased social diversification, formation of long-dist ance alliances and the ability to
symbolic ally record information.

Others argue that the European Middle-U pper Palaeolit hic transition was a more
complex phenome non, with a mosaic pattern of different changes in different areas
and different degrees of change ( e.g. Straus 1995, 2005). A recent seminal review of
this question claims that the 'revolutio nary' nature of the European Upper Palaeolit hic
is most probably due to a discontin uity in the archaeological record rather than a rapid
cultural, cognitive, and/or biologica l transform ation (McBrea rty and Brooks 2000).
McBrear ty and Brooks (2000) have amassed an impressiv e amount of data which they
use to argue that various behaviou ral innovations (many of which suggest
symbolis m), often deemed to first occur in the European Upper Palaeolit hic, are
actually present in the Middle Stone Age of Africa a long time before they first appear
in Europe. In addition, there is good fossil evidence for earliest modem humans in
Africa long before they appear anywhere outside of Africa, and a wealth of genetic
data which directly support, or are consisten t with, an African origin for modem
humans. Different lines of skeletal and archaeological evidence presented by these
authors suggest a gradual transform ation of both the human anatomy and human
behaviou r from an archaic to a more modem pattern over a period of more than
200,000 years, and taking place in Africa (McBrea rty and Brooks 2000).

Holdawa y and Cosgrove (1997) have demonstr ated that the Tasmania n archaeolo gical
record has numerou s cultural elements which in Eurasia would be identified as
archaic behaviou r, yet the Tasmania n people were biologica lly and behaviou rally
modem. These authors argue that the explanato ry model of unilinear archaic to
modem transition is unrealisti c and we need to move away from models which
emphasiz e sudden transitions.
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Even more recently, Henshilwood and Marean (2003) have argued that mod em
human behaviour cannot be defined by the simple presence or absence of traits on a
Eurocentrically derived list of traits, such as the one proposed by proponents of the
'Hum an Revolution' model (e.g. Bar-Yosef 2002). Henshilwood and Marean (2003)
convincingly argue that many of the traits can be explained by other processes like
climatic variation and resource and labour intensification, which has nothing to do
with behavioural modernity. Furthermore, virtually all of them involve the presence
or absence of material remains that are subject to taphonomic vagaries of timesensitive differential preservation. They conclude that the key criterion for mod em
human behaviour is the use of symbolism to organize behaviour, so it is the
archaeological signature of such behaviour which unambiguously indicates mod em
human behaviour.

One of the most important issues which is still subject to debate is the period of
coexistence of AMH and Neanderthals, and the degree of cultural mixing
(acculturation). Some authors maintain that this period of overlap was rather
extended and lasted for several thousand years (e.g. Churchill and Smith 2000) and
led to 'acculturation', explaining the common elements of EUP industries and the
Middle Palaeolithic and Upper Palaeolithic industries. Others argue against the
acculturation model, maintaining that all transitional industries were manufactured by
the Neanderthals before the arrival of mod em humans (e.g. Zilhao and d'Err ico 1999;
Zilhao 2006). Conard and Bolus (2003) argue that the apparent coexistence of
Neanderthals and mod em humans (they call it the 'Coexistence Effect') is
exaggerated by the extreme variations in the production, transport and deposition of
14

C. They argue that this problem is especially acute in the period around 40,000

calendar years ago around the time of the Laschamp magnetic excursion, and also
several thousand years later, around the time of the Mono lake excursion. Adams and
Ringer (2004) argue that in central Europe, the period of coexistence of Neanderthals
and mod em humans was more restricted than previously thought, and in the n01ihem
Carpathian Basin, there is a 5,000 to 10,000 year gap between the disappearance of
Neanderthals and appearance of mod em humans.
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1.1.4 The Research Questions
In this thesis, I aim to focus on the following research questions. The explanations for

each question are brief, but their meaning will become clearer in Chapter 2 where the
issues are explained in greater detail.

(i)

How homogenous are the four conventionally recognised lithic technounits (i.e. Micoquian, Szeletian, Bohunician, and Aurignacian) which have
been identified in the research area? Is the existing evidence for intraassemblage homogeneity and/or inter-assemblage variability sufficient to
justify the classification of these assemblages into distinct industries (as is
always being assumed)?

There are various difficulties associated with the current classifications. For example,
many assemblages classified as a particular industry are quite different to the type
assemblage. In addition, some assemblages have characteristics which place them
into more than one industry grouping. In this research, I attempt to explore the
differences and similarities between the different assemblages using the materialist
approach. This data will also enable me to evaluate the concept of classifying
particular assemblages into industries.

(ii)

Can the consistent inter-assemblage differences in retouch methods serve
as behavioural signatures or are there more proximate causes for these
patterns (e.g. raw material constraints)?

Some of the assemblages being studied are dominated by steep retouch and others by
flat, invasive retouch. The inter-site patterns of flake retouch will be investigated and
hypotheses proposed to account for the differences.

(iii)

How much of the morphological variation can be attributed to
technological factors, such as continuous variation in artefact morphology
(as opposed to discrete types assumed by typological schemes)? Is there a
more powerful explanatory framework (e.g. a reduction model) for the
niorphological variation than the typological fi"amework?
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Many studies have revealed that morphological variation in various Palaeolithic
assemblages occurs along a continuum, and that this continuous variation in artefact
morphology reflects different stages of the reduction process. As a result, this
explanation for morphological variation is deemed to be more parsimonious than the
traditional typological explanation which maintains that lithic types are discrete
entities manufactured b~sed on pre-existing mental templates. This hypothesis will be
tested to see which model better applies to the assemblages under investigation.

(iv)

What are the changes in raw material frequencies over time and in space?

Different assemblages have different propmiions of various raw materials , and also
different proportions of local and imported raw materials. The distances people travel
to obtain raw materials have implications for their mobility patterns.

(v)

Is there a relationship between distance to raw material source and the
amount of retouch on flakes?

It is a common strategy that people tend to retouch stone artefacts more intensively as

the distance between the source of stone and its current location increases. This
char~cteristic will be explored in the Moravian assemblages and implications of this
phenomenon will be discussed.

(vi)

How did the land-use strategies and mobility patterns differ between
people occupying the different sites under study? Is it possible to detect
changes in hominid lifeways over time and between the different sites?

Information gleaned from patterns of raw material procurement, the distance to raw
material sources, and artefact curation rates can all inform us about the land-use
strategies and mobility patterns of the people who used those sites.

(vii)

Can the data from this thesis be employed to support a particula r model of
Neanderthal extinction?
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Various models have been proposed for the extinction of Neanderthals. These include
inbreeding, competition from modem humans (technological, linguistic, cognitive and
demographic), habitat and resource fragmentation and disease. An influential model
proposed by Finlayson (2004) and van Andel and Davies (2003) argues that the
prolonged climatic instability which characterised Oxygen Isotope Stage 3 was the
major and decisive factor in their extinction.

1.2 Thesis Structure
In the beginnin g of chapter 1, I explain the central problem of this thesis and the role

that the evidence from Moravia has for debates concerning the Middle-Upper
Palaeolithic transition. I also introduce the differences in interpretations and I outline
the research questions this thesis sets out to answer. I continue with a broad
introduction to this theme, outlining the evolution of H sapiens in Africa, and the
parallel evolution of the Neanderthal lineage in Europe. The various models for the
later stages of human evolution, as well as the archaeological sites and the hominid
fossils are mentioned. The vast amount of genetic data amassed in the last twenty
years pertaining to this issue is also summarized and its relevance explained. The
behavioural and morphological changes in the Homo lineages during the Pleistocene
epoch, and the bearing this has on the topic of this thesis, is also discussed. This
introduction is necessary to elucidate the relevance of this thesis and place it in
context of the overall picture of human evolution.

In chapter 2, I place this research in a more narrowly defined context; I focus on a
geographically more defined area relevant to this study (i.e. Europe) and I explain the
nature of the European Middle-Upper Palaeolithic transition in more detail. I explore
and discuss the European sites, lithic industries , and fossils , region by region. I
introduce the main lithic industries of this period, as they have been defined by
typologists and as they are used in the general literature. I also discuss the
chronological issues and briefly mention the problems associated with calibrating
radiocarbon dates - the main source of chronological information for this period.
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In chapter 3, I continue the process of defining the context for this thesis by
describing the geography of the Czech Republic, the history of local Palaeolithic
research, and the major Palaeolithic sites. The four sites analysed for this research
(Stranska Skala, Bohunice, Kulna and Vedrovice V) are described in detail, and the
major data and findings from previous research are listed. This will provide the
necessary background information for understanding the data and the interpretations
arising from the primary research presented in this thesis.

To explain the theoretical underpinnings of this research, in chapter 4 I outline the
methods and the theoretical background pertaining to the lithic analyses which I have
completed. In the theoretical realm, it is argued that a materialist approach,
previously not applied to these assemblages, is a useful paradigm capable of
producing new and useful information, which can be used to interpret the lifeways of
prehistoric human groups. I provide a detailed list of the lithic variables used to
analyse the stone artefacts and their definitions. I also present detailed lists of the
possible attributes of each lithic variable.

In chapter 5, I look at the differences between the two different industries identified at
the multi-layered site of Stranska Skala, and I compare my interpretations to what has
already been said about this site by other researchers. The objective of this exercise is
to determine the nature of the differences between these two industries as they are
represented at this site and to evaluate the long-held assumptions about the differences
between these two industries.

In chapter 6 I use the data to look at the differences between different assemblages
from Bohunice and Stranska Skala which have been grouped into a single industry the Bohunician. The objective is to test the assumption that all of the assemblages
classified as Bohunician are sufficiently homogenous to justify their classification as
the same industry.

In chapter 7 I tum to some theoretical aspects of lithic assemblages and I investigate
the relationship between assemblage richness and size of the assemblage. In the
second part of this chapter I test models of morphological variability. I specifically
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conduct various tests to find out whether the morphological variability in the
Moravian assemblages better fits the typological model or the reduction model.

In chapter 8 I look at the patterns of raw material exploitation and retouch patterns. I
investigate closely such issues as the location of raw material sources in relation to the
sites, the procurement of the raw materials, implement diversity, flake breakage
patterns, the curation rates, and the relationship that these characteristics have to landuse and mobility patterns of the Moravian hominids during the Middle-Upper
Palaeolithic transition.

In chapter 9 I develop overall landscape models by discussing the contemporaneity of
the different land-use systems which were most likely present in Moravia during the
Middle-U pper Palaeolithic transition and I discuss how they fit into the current
models which combine climate, fauna and archaeological evidence. I also interpret
the temporal changes in lithic patterns at Stranska Skala in terms of land-use and
mobility and look at the land-use and mobility patterns in detail, at each of the four
sites separately.

1.3 Rise to Modernity
1.3.1 General Models of Recent Human Evolution

The most salient and controversial issue in contemporary modem human evolution
studies is the emergence of anatomically modem humans (AMH) from earlier, more
archaic people. All of the models agree that H erectus spread from Africa around 2
million years ago (myr). Despite the incorporation of new data and dates, the debate
shows no signs of resolution. Proponents of all models accept the same evolutionary
forces, overall primate phylogeny and commitment to hypothesis testing, but they
differ strongly on the relative importance of isolation, natural selection, gene flow,
migration and how these are manifested in the fossil record (Smith 1997).

Views on the issue of recent human evolution have become polarised between two
main models. The Multiregional Evolution (MRE) model claims that modem humans
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emerged gradually in each inhabited region of the Old World from archaic
populations, in a single human species united by interregional gene flow (Lahr and
Foley 1994, Pope 1992, Sohn and Wolpoff 1993 , Wolpoff et al. 1984; Wolpoff et
al. 1997). The Recent African Origin (RAO) model, also called the Out of Africa
model, holds that all modern humans are descended from an African (or perhaps
southwest Asian) population which, sometime after evolving modern human form,
spread over the Old World to replace regional archaic populations with limited or no
interbreeding (Arsuaga 1997; Arsuaga et al. 1997; Holliday 1997; Hublin et al.
1996; Stringer 1994, 2002; Stringer and Andrews 1988; Turbon et al. 1997; Yellen
1996; Yellen et al. 1995).

Intermediate positions , which involve partial replacement coupled with gene flow,
also exist:

(i)

The 'Multiregional Trellis Model' postulates that genetic contact between
African and non-African H erectus populations was maintained, however
it was restricted by isolation due to distance. The low-level gene flow
allowed local populations to become differentiated from one another but
prevented long-term independent evolution, so humanity evolved into
modernity as a single evolutionary lineage (Wolpof f et al. 2000).

(ii)

The 'African Hybridization and Replacement' model postulates that the
largest part of the modern gene pool can be traced back to Africa, however
the radiating modern groups were subject to hybridization and gene flow
with regional archaic populations. This explains the observed 'regional '
features (see Smith 1992, Brauer 1992).

(iii)

The 'Mostly Out of Africa' model claims that humans in Africa were an
evolutionary 'core' population which was larger than anywhere else for
much of our prehistory, with other regions being on the periphery
(Relethford 2001).

(iv)

The 'Centre and Edge ' model is similar to the 'Mostly Out of Africa'
model, where gene flow is predominantly from the species ' evolutionary
centre (i.e. Africa) into peripheral populations on the edge (i.e. Europe,
Asia and Australia) (Thome and Wolpoff 1981 , Wolpoff 1999).
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The majority of Old World archaeologists hold that the RAO model, rather than the
MRE model, best explains the archaeological and palaeontological data (cf. Conroy
2005 :53 7); for the MRE model to work, gene flow would have to be maintained over
a wide geographical area and over a very long period of time. Most population
geneticists conclude that this is simply unrealistic (Leakey 1994:92).

The most recent review concludes that modem humans originated in equatorial
Africa, then expanded into the remainder of Africa and Eurasia, variably absorbing
the local archaic human populations in the process. The level of admixture varied
from region to region but assimilation was neither rare nor trivial (Trinkaus 2005).
The conclusion of this comprehensive overview most closely approximates the
'African Hybridization and Replacement Model' .

1.3.2 The Skeletal Evidence
This section is intended as a summary of the main arguments and sources of evidence
to set the scene for the arguments put forward later on in this thesis. More
comprehensive overviews are available in various other publications.

Early modem humans in various parts of the Old World show complex and varying
mosaics of archaic, modem, and regional morphological characteristics (Trinkaus
2005). The great number of facial features clearly distinguishing most fossil Asian
hominids from the European and African counterparts are still found today in higher
frequencies among extant 'Mongoloid' populations than among extant African and
Eurasian populations. Also, many morphological traits previously restricted to fossil
Asians now occur in all populations of modem humans (at a lower frequency),
suggesting admixture and gene flow (Conroy 2005:573-574).

Statistical analyses of craniometric data show that the data are significantly associated
with all the models. The same data could be used as effectively for one hypothesis as
for another. The failure to resolve this issue of modem human origins results from the
tremendous complexity of the problem (Cole 1996). A typical example is the
impasse over phylogenetic position of Neanderthals. Despite the relative abundance
of archaeological and skeletal material, the issue remains unresolved (Arsuaga 1997,
Arsuaga et al. 1997, Wolpoff et al. 1997).
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1.3.3 The Genetic Evidence

Genetic variation in living human populations can provide us with valuable insight
into the evolutionary history of our species (Relethford 2001 ). Data from several
thousand mitochondria from all over the world shows striking uniformity, suggesting

H sapiens began with an initially small population. High mtDNA diversity in Africa
(compared to populations on other continents) indicates a larger African population,
but could also indicate higher levels of gene flow into Africa, or both (Manderscheid
and Rogers 1996). Africa had higher mtDNA diversity before expansion and also
expanded earlier, relative to other regions. The mtDNA variation fits a 'sudden
expansion' model, where the human species expanded rapidly in size during the Upper
Pleistocene (Relethford 1998, Relethford and Harpending 1994). Several studies
purport to show that modem human population underwent a dramatic expansion from
an initial size of between 1000 and 10 000 individuals. mtDNA analyses are believed
to be picking up recovery from this 'bottleneck' (Relethford 1995). Based on
worldwide data, the estimated date of this expansion is roughly 60 thousand years ago
(kya), with a likely range between 33 and 150 kya (Rogers and Jorde 1995).
Relethford (1998) reports that 64-80% of mtDNA diversity in contemporary
populations arose after the expansion.

A review of genetic studies conducted in the past ten years (especially Y-chromosome
studies) of modem East Asian populations, provide unequivocal evidence for an
African origin of East Asian populations (Jin and Su 2000). These authors further
postulate that, given that there are no hominid fossils which can be dated to between
100,000 to 40,000 years ago in East Asia, the extinction of local archaic humans and
the subsequent peopling of the area by modem humans from Africa appears as the
most reasonable explanation (Jin and Su 2000).

According to a recent influential genetic study, about 90% of the haplotype trees in
the nuclear genome appear to be rooted in Africa (Takahata et al. 2001 ). Under a
'total replacement' scenario, 100% of such haplotype trees should be rooted in Africa,
and not the observed 90% (Templeton 2002); the 'high continuity' versions of MRE
(about 10% to 30% admixture) do not fit the available data (Pearson 2004). As more
DNA regions are examined, the inadequacies of the current models are becoming
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more evident. Humans expanded again and again out of Africa, and some
combination of replacement and interbreeding is the most likely scenario.

As all genetic studies are dogged by the fundamental problem of contamination, some
researchers conclude that the results of these studies can never be used to draw
conclusions about the evolution of modem humans (e.g. Abbott 2003). Furthennore,
mtDNA does not give phylogenetic information as some researchers previously
postulated; it gives clues about ancient demographics (Relethford 1995, 2001).
Trinkaus (2005) adds that the analyses of extant human molecular data generally have
little biologically relevant statistical power because these analyses use analytical
algorithms whose biological assumptions and appropriateness are usually unstated,
untested, and often untestable.

1.4 Early Modern Humans: Fossils and Behaviour
1.4.1 The Skeletal Evidence
Anatomically modem human fossils Omo I and Omo II discovered in 1967 in
40
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Ethiopia have been recently dated by Ar/ Ar (argon/argon) dating to 195±5
thousand years old, making them the oldest specimens of H. sapiens so far discovered
(McDougall et al. 2005). Slightly younger are three fossil hominid crania from
40
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Herto, Ethiopia, which have been dated by Ar/ Ar dating to 154,000-160,000 years
old. They are morphologically and chronologically intermediate between archaic
African hominids and later anatomically modem Late Pleistocene hominids. They
very likely represent the immediate ancestors of anatomically modem humans (Clark
et al. 2003; Stringer 2003; White et al. 2003). The fact that the geological age of
these fossils is close to most of the estimates for the origin of modem human variation
(e.g. Ingman et al. 2000), only heightens their importance (Stringer 2003).

Hominid remains (mainly crania) from several different parts of the world display a
suite of transitional charact~ristics between middle Pleistocene Homo species and H.
sapiens, on which basis they are considered 'transitional' and lumped into a category

titled ' archaic H. sapiens' . For example the Petralona skull from Greece exhibits a
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mosaic of characteristics that typify H. erectus, Neanderthals and other late archaic
humans. It is also morphologically similar to Broken Hill, Arago and Bodo skulls
(Seidler 1997). The Bodo cranium from Ethiopia resembles H. erectus in some
morphological features, but others are synapomorphies uniting Bodo with later
Middle Pleistocene populations and recent humans. It is most similar to H.
heidelbergensis (Rightmire 1996). Other African crania considered transitional are
J ebel Irhoud from Morocco, N galoba from Tanzania, and Broken Hill from Zambia

(Conroy 1997:411-414).

1.4.2 The Archaeological Evidence

A separate scheme of divisions was devised for the African archaeological record
because it could not be accommodated within the European Palaeolithic model. The
European archaeological record is discussed in the next chapter. In Africa, the ESA,
MSA, and LSA (Earlier, Middle and Later Stone Ages) were first defined on
technological grounds on the basis of lithic material from South Africa. The ESA
includes the Oldowan and the Acheulian, the MSA encompasses flake and blade tool
industries which often include prepared cores and points, and the LSA is
characterized by microlithic technology. In this scheme, the MSA is distinguished by
the presence of prepared core technology; unifacial and/or bifacial projectile points
are often present. Handaxes (Acheulian) and microliths (LSA) are absent (McBrearty
and Brooks 2000). However, some evidence suggests that the backing of small
flakes is already present in sub-Saharan Africa since the beginning of MSA (Hiscock
and O'Co nnor 2005). The ESA began with the oldest stone artefacts found at Gona,
40
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Ethiopia, dated by Ar/ Ar dating and magnetostratigraphy to 2.6 myr (Semaw
2000). Additional evidence of cut-marks on animal bones and associated fossil
remains of Australopithecus garhi found at Bouri, Ethiopia (de Heinzelin et al. 1999)
suggest that stone tools were used for cutting meat and extracting marrow from bones,
most likely by A. garhi. The MSA had begun by at least 250 kya, and the transition to
LSA began before 45 kya (Stiinger 2002).

The primary role of Africa as the original 'birthplace' of mod em human behaviour
will be explained in the next section. One of the most important African
archaeological sites -which suggest 'earl y' complex human behaviour has been
excavated in Katanda, Zaire (Yellen 1996; Yellen et al. 1995). The site has been
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· dated to 80-90 kya. It reveals a culture with a formal bone industry consisting of
barbed points, unbarbed points and a flat dagger. This is remarkable because outside
of Africa formal bone points with finished bases suggestive of hafting first appear in
the European Aurignacian 3 8-40 kya, and barbed points do not occur before 12-14
kya at sites throughout Eurasia (Yellen et al. 1995). The lithic industry at this site
mostly consists of discoidal cores, and formal tools are rare. The excavator interprets
this site as a base camp with a nuclear family pattern (Yellen 1996). Geographically
limited hafted projectile traditions within Middle Stone Age also occur at Lupenbam
and Bambata, suggesting African hominids not only possessed considerable
technological capabilities at this time, but also incorporated symbolic or stylistic
content into their projectile forms (Yellen et al. 1995). Evidence from Katanda
suggests that what some researchers consider to be early modem human behaviour
has existed for much longer than previously thought, as is argued by McBrearty and
Brooks (2000).

Another informative site is the Klasies River Mouth in South Africa. Before the
Herto skulls were dated, Klasies River Mouth hominids have often been postulated as
the earliest anatomically modem humans. They have been dated to 120 kya. The
existing lack of consensus on the phylogenetic attribution of the Klasies River Mouth
fossils partly reflects the lack of consensus concerning a systematic definition of
AMH. Attempts to define this taxon on the basis of explicit criteria have been unable
to delimit a range of morphological variability sufficient to include all modem
humans and simultaneously exclude all individuals recognised as archaic (Lam et al.
1996). Tattersall (1994) notes that we should be aware that the vocabulary we use to
denote and describe our fossil relatives very profoundly affects how we view our and
their place in the natural world. We may never be able to arrive at an agreed
definition of what it actually means to be human (Tattersall 1994). On the basis of
postcranial anatomy the Klasies River Mouth hominids can be classified as archaic
and on the basis of cranial and facial characteristics as anatomically modem. This
pattern may reflect mosaic evolution (Churchill et al. 1996; Lam et al. 1996; Pearson
and Grine 1997). Other South African fossils in this category are Hoedjiespunt
(Berger and Parkington 1995) and Border Cave (Sillen and Morris 1996), however
the dates are less secure than for the Klasies River Mouth fossils.
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Excavations at Blombos Cave in South Africa have yielded bifacial points, bone tools,
engraved ochre, engraved bone and 49 marine tick shell beads, which were
deliberately perforated and worn as personal ornaments. The MSA layer which
produced these artefacts has been dated by OSL and TL to approximately 75 kya
(d'Enico et al. 2005). These authors argue that this beadwork represents a reliable
proxy for the acquisition of language and fully modern cognitive abilities by southern
Afiican populations 75 kya. A more recent report claims that beads from Skhul
(Israel) date to 100 to 13 5 kya, which is at least 25 kya earlier than the Blombos Cave
beads (Vanhaeren et al. 2006). This dating result makes the Skhul beads the oldest
known items of personal adornment.

1.5 The Evidence from Europe
1.5.1 Early European Hominids

There is some evidence for a very early occupation of Europe. A fossil skull fragment
associated with an Oldowan-like stone tool industry has been found at Venta Micena
in Spain. It has been dated to 1.6 myr and different immunological methods have
confirmed it to be human (Borja et al. 1997).

A hominid skullcap found in 1994 near Ceprano in Italy has been dated to 800-900
kya. This is the oldest uncontroversially hominid fossil from Europe. The cranium
resembles H erectus but it lacks the midsagittal crest typical for H erectus and has
larger endocranial capacity so it has been classified as 'advanced H erectus' (Gore
1997). More recently, it has been argued that the cranial features of this calvaria
indicate a unique morphological bridge betvveen H ergasterlerectus and H.
heidelbergensis (Manzi et al. 2001; Stringer 2002).

The most significant recent discovery of Early Pleistocene hominids has been at two
sites, near Atapuerca in Spain (Arsuaga 1997; Arsuaga et al. 1997; Carbonell et al.
1995). At Gran Dolina, over a hundred individuals have been recovered. The
Pleistocene sedimentary sequence at this site is 18 m thick. Paleomagnetic dating has
confirmed Gran Dolina to be older than 0.78 mya (Carbonell et al. 1995). The
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hominid remains show incipient Neanderthal traits and are considered to be the
- predecessors of Neanderthals and other European Middle Pleistocene hominid groups.
Many lithics are associated with the bones, classified as African Developed Oldowan
(Acheulean only entered Europe about 0.5 mya). The human fossil remains from this
site have been grouped into a species called H. antecessor. It is thought that H.
antecesso r only occupied southern Europe, whereas the more cold-adapted H.
heidelbergensis colonised colder environments. Based on the morphology of the

Gran Dolina fossil hominids, H. antecessor is considered a common ancestor of
Neanderthals and H. sapiens lineages. Subsequent European middle Pleistocene
Homo fossils belong to the Neanderthal lineage. According to Stringer (2002), the H.
antecesso r material may represent a transitional form between H. erectus and H.
heidelbergensis.

Several hundred metres away from Gran Dolina is the site of Sima de los Huesos ('Pit
of Bones') which has been dated to between 205-325 kya (Pares et al. 2000).
Remains of thirty individuals have been recovered from this site. The Sima hominids
are associated with a rich faunal and lithic assemblage. A study of mandible
characteristics-of the Sima hominids concluded that a number of features suggest a
basic architecture of the Neanderthal mandible (Rosas 2001).

Mitochondrial DNA evidence suggests the Neanderthal/H. sapiens lineage separated
550-690 kya (Stringer and Hublin 1999), or between 317-741 kya (Stringer 2002).
More recent estimates claim the most recent common ancestor of modem humans and
Neanderthals at approximately 706 kya and the split of of human and ancestral
Neanderthal populations at approximately 370 kya (Noonan et al. 2006). Green et al.
(2006) put the human-Neanderthal DNA sequence divergence at 516 kya.

1.5.2 Evolutio n of Neanderthals

Neanderthals evolved from European middle Pleistocene ancestors who were either
H. erectus or its descendants (Stringer and Gamble 1993 ). The direct ancestor of

Neanderthals is assumed to be H. heidelbergensis. The remains of H. heidelbergensis
have been found throughout Europe. The Swanscombe skull (England), recently
redated to approximately 400 kya on the basis of geomorphological and
biostratigraphic evidence , is one of the oldest hominids to show clear Neanderthal
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affinities in the cranial vault, and is prob ably an early mem ber of the Nean derth al
clade (Stri nger and Hubl in 1999). A hum an tibia found at Boxg rove , Engl and, has
been dated to 500 kya and is also cons idere d to be H. heidelbergensis (Rob erts et al.
1994).

The grad ual emer genc e of Nean derth al characteristics in Euro pe took place by
'accr etion ' of apom orph ous characters (Rig htmi re 1998; Strin ger and Hubl in 1999).
Acco rding to this hypothesis, distinctive N eande1ihal characteristics appe ar first in the
facial skeleton. Advo cates of this mod el argue that such traces can be ident ified in the
Mau er and Arag o remains. Ance stors of Nean derth als beca me incre asing ly isola ted
throu gh time as a cons eque nce of colde r clim ate conditions. In the seco nd half of the
midd le Pleis tocen e, bani ers fonn ed by glaciers and tund ra to the north, ice shee ts in
the mou ntain s to the east, and the Medite1Tanean sea to the south, redu ced cont act and
gene exch ange with peop le outsi de Europe. Isola tion in this relat ively harsh
envi ronm ent led to the full expr essio n of the morp holo gy that disti ngui shes
Neande1ihal skulls and postc rania l bone s from those of other popu latio ns (Rig htmi re
1998). It is easy enou gh to track the Nean derth als back in time to Stein heim ,
Swan scom be and Sima de los Hues os fossils beca use they clear ly show incip ient
Nean derth al morp holo gy. Earlier in the midd le Pleis tocen e thou gh, Nean derth al roots
are more diffi cult to find. Som e authors poin t to V ertesszollos (Hungary),
Bilzi ngsle ben (Ger many ) , Mau er, Arag o , and Petra lona (Greece) skulls as evid ence of
evolu tiona ry conti nuity, but this is controversial (Rig htmi re 1998). A recen t revie w
sugg ests th_at the Germ an fossils Stein heim , Ehri ngsd orf, Ocht endu ng, Taub ach and
poss ibly Reili ngen can be plaus ibly inter prete d as trans ition al forms between H.

heide lberg ensis and Nean derth als (Street et al. 2006). It is poss ible that H.
heide lberg ensis evolv ed or migr ated to Euro pe, and later spec iated to the first
Nean derth als, repre sente d by Sima, Stein heim and Swan scom be fossils. The
disco very of the Gran Doli na fossils complicates this pictu re, beca use H. ante cesso r is
set apart from H. erectus, H. heidelbergensis and later Europeans. H. ante cesso r may
be the stem from whic h both the Nean derth als and H. sapiens are descended. This
scenario does not acco unt for the prev ailing view of mod ern H. sapie ns evol ving from
midd le Pleis tocen e Afric an popu latio ns (Rig htmi re 1998 ). The varie ty of
morp holo gical characteristics suggests a greater comp lexit y in the patte rns of
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European middle Pleistocene hominid evolution than has generally been assumed in
recent years (Stringer and Hublin 1999).

1.5.3 Neander thal Phylogenetics
There is a controversy both about phylogenetic affiliations of the Middle Pleistocene
European hominids and about which of these fossil specimens are phylogen etic
ancestors of the later 'classic' Neanderthals. One interpretation is that even the
earliest Middle Pleistocene European hominid specimens exhibit apomorphic (i.e.
taxonom ically recent) traits that align them only with Neanderthals, and thus they
should be separated from the contemporaneous African hominids such as Bodo and
Broken Hill (e.g. Hublin et al. 1996; Vandermeersch 1985). In this reading of the
fossil evidence, the Mauer, Boxgrove, Petralona and Arago skulls are the evolutionary
ancestors of Steinheim and Sima de los Huesos populations. The latter two are
accepted as 'early' Neanderthals, however there is no clear separation of the 'early'
and 'classic' Neanderthals (Rightmire 1998).

An alternative view emphasizes the plesiomorphic (taxonomically old) features of
European hominids and claims that H heidelbergensis (as represented by Boxgrov e,
Mauer, Petralona and Arago specimens) is not an ancestor of only Neanderthals but is
a stem from which both the Neanderthals and modem H sapiens evolved (e.g. Howell
1960).

There are several reasons why this controversy exists. Firstly, the Middle Pleistocene
European hominid record is sparse and inadequate. Secondly, this issue is
symptom atic of the age-old problem of inferring phylogen y from morpholo gy because
of the difficulties of distinguishing phylogenetic homologies (i.e. similarities deriving
from common ancestry) from homoplasies (i.e. similarities deriving from
convergence or parallelism) (see Lieberman 1999). Thirdly, it has always been
difficult to reach a consensus on what constitutes a fossil 'species'. This is a problem
common to all of palaeontology. Extant groups of organisms are relatively easily
divided into species based on the directly testable distinguishing feature of
reproductive compatibility. This criteria cannot be applied to extinct organisms, so
distinguishing species is only possible by subjectively identifying cladogenetic
(splitting of a single lineage) events, or in anagenetic (single lineage without splitting)
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lineages, species can be subjectively identified if considerable departure from the
earlier range of morphological variation is demonstrated (e.g. see Aguirre 1994).
This is necessarily a subjective assessment because researchers cannot reach a
consensus on exactly how different the fossil morphologies have to be before a
separate species is designated. Such a consensus probably cannot be reached because
of the phenotypic plasticity of hominid species. This problem is further exarcebated
by the fragmentary nature of the fossil record and morphological polytypism of
Pleistocene hominid species.

1.5.4 Issues of Neanderthals and Modern Humans

MRE proponents have argued that Neanderthals must be considered a race of H.
sapiens (Wo lpoff et al. 1997). They list four reasons: Firstly, there are man y detailed

inexplicable parallelisms with H. sapiens. It is very improbable that parallel evolution
can account for all of them. Secondly, unique skeletal Neanderthal features persist
into post-Neanderthal European populations. Certain genes unique to Europeans also
mark this continuity. Thirdly, continuous variation in morphological details of
circum-Mediterranean Pleistocene fossils reflect genie exchanges among populations
inhabiting the tri-continental Mediterranean rim. The marked variation of the Levant
samples demonstrates that mixture with Neanderthals was likely. And fourthly,
Neande1ihals and early AMH are very similar behaviourally in the Levant (Hovers
1998; Klein 1996; Wol poff et aL 1997). Chatelperronian Neanderthals and
Aurignacian AMH are archaeologically the same (Wo lpoff et al. 1997). Although
Neanderthals possess unique features, living populations of H. sapiens also express
unique features (such as steatopygia, Uto-Aztecan premolars, Australian cranial
morphology), which do not require their exclusion from H. sapiens (Lahr et al. 1996;
Wol poff et al. 1997).

A review of morphological variation in 12 catarrhine species suggests that
Neanderthals represent an extinct human species (Harvati et al. 2004). This agrees
with conclusions reached from studies of mtDNA of three Neanderthal individuals
(Krings et al. 1997; Krings et al. 2000; Ovchinnikov et al. 2000), man y metrical
studies (e.g. Pearson 2000; Stringer 1992; Turbon et al. 1997), and onto genetic
studies (Ponce de Leon and Zollikofer 2001). Three Neanderthal mtDNA samples
from locations as far as 2500 kilometres apart were analysed (Feldhofer, Germany;
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Mezmaiskaya Cave, Moldavia; and Vindija, Croatia). The three samples were closely
related but phylogenetically distinct from all modem human groups. Furthennore,
these three Neanderthal mtDNA samples were no more closely related to modem
European populations than to any other modem human population (Ovchinnikov et al.
2000). This argues against the idea that modem Europeans are at least partly of
Neanderthal origin. Any small Neanderthal genetic addition to the modem human
gene pool 30 kya could easily have been subsequently lost due to bottlenecking or the
replacement of the original European H sapiens populations by later groups
(Richards and Macaulay 2000, Stringer 2002). Comoy (2005) argues that the
Neanderthal DNA would have to be compared to contemporary H sapiens, given that
mtDNA mutates and mtDNA lineages can also become extinct (e.g. Adcock et al.
2001). A recent mtDNA analysis of two AMH individuals dated to between 23-25 ky
old from Paglicci cave, southern Italy, has revealed that the mtDNA of both
individuals falls well within the range of today's humans, but differs sharply from the
available sequences of Neanderthal mtDNA (Caramelli et al. 2003). Also, it is not
known what the differences in such short mtDNA sequences mean in a taxonomic
sense (Comoy 2005). The Neanderthal mtDNA studies have not resolved the
problematic issue of the taxonomic relationship between Neanderthals and H sapiens.
According to Relethford (2001), it is unlikely that, based on the mtDNA results,
Neanderthals and H sapiens could be considered within the same subspecies. Serre
et al. (2004) have analysed the mtDNA of four additional Neanderthal fossils and
compared them with the mtDNA of five early modem humans. They concluded from
their findings (and the previous mtDNA data) that this excludes any large genetic
Neanderthal contribution to the early modem human gene pool; however, this does
not rule out the possibility of a smaller contribution. Green et al. (2006) report
extracting over one million base pairs of nuclear DNA from a Vindija (Vi-80)
Neanderthal specimen with plans for sequencing the entire Neanderthal genome in the
near future. Other studies have recently reported mtDNA sequences retrieved from
additional Neanderthal specimens with the current total at twelve (Green et al. 2006).
Currat and Excoffer (2004) argue that interbreeding rates as high as 25% cannot be
excluded by such data.

In sum, although the mtDNA differences between Neanderthals and living humans do

appear significant, it is unclear what this difference means. The apparent differences
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between mtDNA sequences of Neanderthals and H sapiens could either mean that the
sequences are different because they lived a long time ago, or that they were a
relatively isolated subspecies within H sapiens, or that they were a separate species
that diverged from our common ancestor over 500,000 years ago (Relethford 2001).

Some researchers argue for evolutionary continuity between Neanderthals and
modem humans in central Europe. Many sites from Moravia in Czech Republic (e.g.
Mladec, Brno, Pfedmosti) and other central European sites show modem H sapiens
individuals who still have a number of features that are reminiscent of Neandert hal
morpholo gy ( e.g. lambdoidal flattening , occipital bunning, thick cranial bones and
supraorbitals) (Conroy 1997 :428-431 ).

1.5.5 The Evolutionary Fate of Neanderthals
Many researchers argue that Neanderthal morpholo gy disappears from the fossil
record approxim ately 3 0 kya. Although there is a controversy over whether
Neanderthals became complete ly extinct or whether they interbred with H sapiens
(who arrived in Europe approximately 10 thousand years earlier), the fossil evidence
is generally interpreted as showing the truncation of the Neanderthal lineage
following the arrival of modem H sapiens (Arsuaga 1997; Zilhao 1997).

The eventual fate of Neande1ihals is a mystery and is one of the hottest debates in
today's palaeoanthropology. A fossilised skeleton of a child was found in 1998 at
Lagar Velho in Portugal, which clearly shows a mosaic of Neanderthal, H sapiens,
and intermediate morphological features. It has been dated to 24.5 kya by AMS
(Trinkaus and Zilhao 1999). The Lagar Velho skeleton seems to provide unequivo cal
evidence of hybridisation of Neanderthals and modem H sapiens. However , even "if
the skeleton is that of a hybrid, it still cannot answer the questions of how common
such matings were, whether hybrids were fertile and whether their genes ever
penetrated into early modem populations", says Chris Stringer (see Norris 1999:44).
Based on the current data it is not possible to determine if the Lagar Velho individual
is the result of a Neanderthal/fl. sapiens interbreeding event or if it is the descendant
of an admixed populatio n so its taxonomic classification is still controversial. Recent
European genetic data and archaeological dental discrete data are consistent in
showing little time depth to modem European genetic patterns, so whatever
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Neandert hal genetic contributions were made to Upper Paleolithic populatio ns were
swamped out during the subsequent 15 thousand years of the Late Pleistocene,
especiall y with the major human population reshuffling that took place around the
time of the last glacial maximum (Trinkaus and Zilhao 1999). Wolpoff (1998)
argues, however, that the mtDNA observations are insufficient to resolve this issue.
The reason why we don't find Neanderthal genes in modern H. sapiens is because of
genetic drift and evolution to the modern human genome through mutations.

Extrapol ation of the evidence of dramatic fluctuations in tree taxonom ic groups
around 30,000 years ago suggests that very swift climatic shifts occurred over
intervals as brief as 20 years. Some researchers propose that Neandert hals became
extinct simply because they could not cope with the increasing severity of climatic
change ( e.g. Finlayson 2004; Stewart 2005). Other researchers propose that a
combinat ion of factors including climatic instability and competition for resources
from modern humans caused the extinction (Stringer and Davies 2001). This issue
will be analysed in detail in chapter 9.

1.6 Summa ry
This review is aimed to give a broad perspecti ve on human evolution in the late
Pleistoce ne by drawing on the world-wi de evidence, particularly the evidence for late
Pleistoce ne evolution of H. sapiens. This evidence suggests that the evolution of H.
sapiens was complica ted and mosaic in nature, and the major evolution ary events

took place in Africa. In Chapter 2, I will continue with this introduction process but I
will focus specifically on the archaeological record in Europe.
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CH AP TE R 2. THE MI DD LE -UP PER PA LA EO LIT HIC
TRANSITION IN EU RO PE

In this chapter I will give a brief overview of current know ledg e and prese nt the main
issues concerning the Midd le-U pper Palaeolithic (M/UP) transition in Europe. I will
ment ion some of the more important sites containing layers from the perio d of the
M/U P transition , give definitions of the transitional assemblages relevant to this work,
and outline some of the majo r issues as they are presented in the literature.

The transition from Midd le to Uppe r Palaeolithic assemblages occurred betw een
about 45-35 ky BP in Europe. The earliest H. sapie ns skeletons in Euro pe have been
dated to around 34-35 ky BP. It is thought that H. sapie ns was the bear er of the
Auri gnac ian industry, howe ver there are no lithic Aurignacian industries in
unequivocal association with any hom inid skeletons. The youn gest Nean derth al
skeletons in Euro pe have been dated to around 28-29 ky BP, thus suggesting a
significant perio d of overlap betw een these two populations. It is impo rtant to keep in
mind that correlations betw een lithic industries and hom inid types cannot be assu med
(cf. Hold away and Cosgrove 1997) - in Africa and in the Levant, H. sapie ns are
associated with typically Midd le Palaeolithic industries (e.g. Lieb erma n and Shea
1994). The Midd le Palaeolithic industries in Europe (Mousterian, Micoquian) are
invar iably associated only with Neanderthal skeletons.

Alth ough progress has been mad e, intensive research in the last twen ty years has
failed to answ er some of the most important questions concerning the M/U P
transition. The most important questions relate to the aspects of hom inid beha viou r
whic h resulted in the changes in material culture and the ecological context in whic h
this happened. The preserved aspects of material culture from the M/U P transition
inclu de the distinctly different lithic assemblages (compared to the 'mon oton y' of the
prec edin g Midd le Palaeolithic assemblages) which proliferated during the EUP
perio d, the mark ed increase in the exploitation of bone and antler as raw materials ,
and the manu factu re of art objects and paintings. It is know n which aspects of
material culture changed but there is uncertainty about how and by what proc esses the
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changes in behaviour took place. There is also a fierce debate about the nature and
length of the period of coexistence between AMH and Neanderthals.

Due to geographical limitations, H sapiens is most likely to have arrived in Europe
from the east (from Africa via the Levant) and then spread to the rest of Europe in a
westerly direction. Human groups would necessarily have to have spread along this
trajectory because the only way from Africa to Europe on dry land was via the
Levant. This hypothesis has been given a significant boost by Gilbert Tostevin's
research where he demonstrated using quantitative data that antecedents for the
eastern and central European Upper Palaeolithic existed in the Levant several
thousand years before they appeared in the former regions (Tostevin 2000a, b,
2003b ). Newly published radiometric dates also give more support to the
interpretation that the M/UP transition occurs as a 'cline' of older to younger dates
extending from east to west across Europe. Therefore I will present the sites and the
material in an east-to-west geographical progression. In this review I am not
attempting to include every single M/UP transition site known; however, I do attempt
to include all the major stratified sites which are relevant to this thesis.

2.1 Problems with Definitions of Assemblages
A variety of lithic assemblages which have been classified as chronologically
transitional between the Middle Palaeolithic and the Upper Palaeolithic industries,
have been found in some parts of Europe. These industries tend to have an eclectic
mix of technological and typological elements from both periods, but the nature of
this mix is different in each area, and more than one different kind of 'mix' is often
present in the same area (e.g. Szeletian and Bohunician industries in the same region
of southern Moravia). Because the fusion of Middle Palaeolithic (MP) and Upper
Palaeolithic (UP) elements is often considered to be distinct to each region where it
occurs, several typological groupings have been designated for these 'transitional'
assemblages.

Although in this work I use the traditional industry type labels designated by
typologists, this is only for their desc1iptive usefulness, and I do not necessarily
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subscribe to such classificatory groupings, nor do I believe that they should be reified.
The particular MP, EUP and UP assemblages often temporally overlap, sometimes
even in the same geographical region. As they are defined, each particular EUP
assemblage has a different degree and aggregate of MP and UP elements. Some are
considered to be more similar to the LMP assemblages in the local area (e.g. the
Szeletian industry is often considered to have 'evolved' from the local Micoquian
industry) , and others are considered to be more similar to the UP assemblages in the
local area (e.g. Bohunician and the local Aurignacian). This has given rise to various
theories and speculations about the ' genetic' relationships between them. In the next
section, I will describe how each of these industries is defined and identified.

The classification of the various defined industries is fraught with such difficulties,
that some authors rightly point out that the current classifications of assemblages and
the whole concept of unified lithic industries is no longer valid (e.g. Churchill and
Smith 2000; Straus 1995). This is because all of the industries are "highly variable
internally, intra- and interregionally, synchronically and diachronically, among and
within individual sites." (Straus 1995: 8). One reason for these problems is small
sample sizes. For example, in some cases, researchers have argued that a single
Chatelperronian point is enough to define an occupational level as Chatelperronian
(Carbonell et al. 2000). Straus (1995:8) continues:

Much of this variability can be explained in terms of sampling factors,
differences in activities or site functions , artifact disposal modes, and
differences in raw materials. The stylistic or ethnic aspects of Upper
Paleolithic industries continue to be hotly debated, but it is difficult to imagine
that ethnically bounded units existed in the same sense that mod em "cultures"
have existed over thousands of years and kilometers.

These problems are clearly evident in the Moravian Palaeolithic assemblages. The
designated geo grap,hical areas in southern Moravia where Bohunician and Szeletian
assemblages are found sometimes overlap. Overlaps in implement typologies and
techniques of reduction also occur between assemblages identified as either
Bohunician or Szeletian. For example, Mohelno and Ofechov surface sites have
produced assemblages which have been difficult to classify as either Szeletian or
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Bohunician because they contain technological and typological elements of both. The
Mohelno assemblage has been variously classified as "Bohunician heavily influenced
by Szeletian" (Skrdla 1999a:46), and as Szeletian with a strong Bohunician influence
(Oliva 1986; also see Nerudova 2001). The classification of the transitional
assemblages into particular industries tends to give a deceptive impression of much
greater intra-assemblage homogeneity than actually exists. Assemblages are often
forced into a particular industry grouping and when they do not fit, they are seen as a
'grey' mixture of industries, without regard for the (mostly unknown) aspects of
behaviour which resulted in these aggregates (cf. Skrdla and Tostevin 2005).

Another example is the chronologically contemporaneous assemblages classified as
Aurignacian. For example, while the Aurignacian assemblages from Stranska Skala
are considered as typically Aurignacian, the stratified Aurignacian assemblage from
Milovice has been described as: " ... rather atypical with marked Szeletoid elements"
(Svoboda 1993a:30). According to this author, these two Aurignacian variants can
also be identified in the numerous surface assemblages from Moravia. The problem
of defining acceptable limits to industrial variability is ubiquitous but is usually
ignored (Tostevin 2000a). As this author succinctly points out: "Constraining
assemblage variability into industrial types when we specifically want to understand
change in hominid material culture behavior only serves to distort our view of the

transition" (2000a:92).

As a result of this situation, communicating the nature of lithic industries at this level
has only been possible in a rather generalized way. Paiiicular lithic assemblages
which are given the same classification label (which subsume static characterizations)
are often quite different in many characteristics. As Straus (2005 :50) succinctly
summarizes: "The basis of such stereotypes may reflect overall frequency
distributions for given regions, but they are not very useful at the operational level of
explaining cultural process."

In the remainder of this section, I list and describe the main industries pertaining to
the M/UP transition. This is not intended to be a comprehensive review so it does not
include every single label that has been used to characterize European Palaeolithic
assemblages from this time period.
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2.1.1 The Mousterian
Mou steri an (type site is Le Mou stier in Fran ce) assem blage s typic ally have a high
prop miio n of sides crape rs, denticulates and bifac ially retou ched artefacts. The
Leva llois techn ique of knap ping is often the dom inan t techn ique of core redu ction .
The Leva llois techn ique of redu ction is broa dly defin ed as the proc ess of remo ving
flakes from a core whic h invo lves a careful prep arati on of the core surfa ce in such a
way as to predetem1ine the shap e of the inten ded flake, inste ad of simp ly remo ving
flakes more or less oppo rtuni stica lly from any suitable surfa ce of the core ( e.g. Bar-

y osef and Dibb le 1995). At Euro pean sites, Mou steri an indu strie s are gene rally
assoc iated with the Nean derth als. Sinc e diffe rent Mou steri an assem blage s are
comp osed of diffe rent frequ encie s of scrap er types, Bord es (1961) sugg ested that
these were deriv ed from distinct ethni c groups. Late r resea rch sugg ested that a very
large part of the varia bility may be attrib uted to the inten sity of resha rpen ing and
varia bility in raw mate rials (Dib ble 1987; Roll and and Dibb le 1990). Thes e issue s
are furth er discu ssed in Chap ter 7. Lithi c micr owea r studies sugg est that the majo rity
of retou ched tools were used in manu factu re or proc essin g tasks (And erson -Ger faud
1990; Beyr ies 1988; Shea 1989), whil e impl emen ts for proc urem ent and proc essin g
of food resou rces are scarc e or abse nt (Kuh n 1995). In Mora via, Mou steri an
assem blage s have been recov ered from several strati grap hic horiz ons in Sipk a cave
(Svo boda et al. 2002).

2.1.2 The Micoquian
The Mico quia n indu stry is also a Midd le Palae olith ic indu stry assoc iated with the
Nean derth als, but is desc ribed as diffe ring from the classic Mou steri an beca use it
gene rally lacks Leva llois technology. Disc oid meth od of core redu ction tend s to be
empl oyed instead. Disc oid meth od of core redu ction is broa dly defin ed as the
direc tion of perc ussio n bein g aime d from the perim eter towa rds the centr e of the core .
All or paii of the marg in of a more or less circu lar core may serve as a platf orm for
strik ing off flakes (Kuh n 1995). The dom inant impl emen t type in Mico quia n
assem blage s is the sides crape r, ofte~ with flat retou ch (Svo boda et al. 1996).
Mico quia n assem blage s in Mora via were recov ered from Kuln a Cave (layers 9b, 8a,
7c, 7a, and 6a) (Val och 1988).
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2.1.3 The Chatelperronian

Chatelperronian assemblages generally have a higher proportion of blades,
endscrapers and burins than the local MP assemblages. Numerous backed artefacts
are considered to be the MP element (Klein 1989). Chatelperronian assemblages
have been identified in France and northern Spain. At Arcy-sur-Cure, bone and ivory
tools and animal tooth pendants also occur (Mellars 2000). Demars (1996) lists 61
Chatelperronian sites in France, of which 10 are open-air sites.

Arcy-sur-Cure (Grotte du Renne) in the Yonne River Basin has yielded one of the
youngest known occurrences of the Chatelperronian. It also includes a rich bone and
ivory industry and personal ornaments (pierced or grooved animal teeth and ivory
rings). The Chatelperronian layer Xb has yielded fragmentary hominid remains
14

attributed to Neanderthals. This layer has been dated by C to 33,820±720 years BP.
This date is consistent with the

14

C ages of the overlying and underlying deposits, and

(Hublin et al. 1995) argue that this evidence suggests a high degree of acculturation.

The site Saint-Cesaire also has Neanderthal remains associated with Chatelperronian
artefacts. Burnt pieces of flint associated with the hominid bones were dated to
36,300±2700 years old (Mercier et al. 1991).

Except for these two sites (Saint-Cesaire and Arcy-sur-Cure) in France, no
sufficiently diagnostic hominid skeletal remains have been preserved in association
with any other transitional assemblages in Europe. Thus the exact taxonomic identity
of the hominids who manufactured them is still uncertain.

2.1.4 The Uluzzian

The type _artefacts of the Uluzzian industry are implements with curved or arched
backs resembling crescents or lunates. Many Uluzzian assemblages appear to be
dominated by generic Middle Palaeolithic rather than Upper Palaeolithic tool types.
Backed pieces are not very abundant, and the most common class of modified artefact
is the splintered piece. However , the tools in many assemblages are made of thin, flat
slabs of chert , flint, or jasper, and it is possible that the high frequency of the
splintered pieces is somehow linked with the use of this kind of raw material (Kuhn
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and Bietti 2000). Retouched tool forms recorded in assemblages labelled as Uluzzian
include a variety of endscrapers, along with sidescrapers and denticulates. Burins are
rare. The Uluzzian assemblages contain very few blades. Bone tools are known from
two sites and perforated marine shells from one site. Although a generalized
description of the Uluzzian does exist, many assemblages, including those from key
stratified sites do not fit well with the type sequence from Grotta del Cavallo.
Uluzzian assemblages have been identified only in Italy (Kuhn and Bietti 2000).

2.1.5 The Szeletian

The Szeletian (named after the type site of Szeleta Cave in Hungary) technology is
based on flake and blade production by non-Levallois methods of reduction (Svoboda
1993a). It is characterized as having a high number of endscrapers and sidescrapers,
and a low number of burins (Oliva 1991 a). Middle Palaeolithic tool types (e.g.
denticulates, notches, sidescrapers) occur frequently, but Adams (1998) reports that
these types are in fact rare in the Szeleta Cave assemblage. Bifacial retouch on
different implements is common. A type artefact of the Szeletian industry is the fully
bifacially retouched implement called leafpoint (roughly shaped like a leaf).
However, leafpoints also occur at Bohunice (the type site of the Bohunician industry),
and some Aurignacian and Gravettian assemblages in southern Moravia. They also
occur in some of the Micoquian layers in Kulna (Valoch 1988). There are
approximately 100 known Szeletian sites in Moravia (Oliva 1991 a). All except
Vedrovice V (Valoch 1984, 1993) are surface sites.

Several authors (e.g. Allsworth-Jones 1986, 1990; Oliva 1991a; Svoboda 2005)
propose that the Szeletian is the product of an acculturation process between the local
Middle Palaeolithic and the incoming groups of AMH who brought the Aurignacian
industry, and was probably manufactured by the Neanderthals. On the other hand,
Adams (1998) argues that the Szeletian is not a transitional industry but it is a facies
of the Aurignacian industry (with which it appears to chronologically overlap) and the
lithic differences are due to differing site activities.

2.1.6 The Bohunician

Bohunician sites are confined to the distribution of the Stranska Skala chert,
geographically confined to the Brno Basin area (Svoboda 1993a), and to the
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distribution of Ondratice quartzites (Svoboda et al. 1996) in a small part of central
Moravia. Som e authors claim that the Bohunician is spread over a wide r area, bein g
also prese nt at sites in Bohemia, western Ukraine and eastern Slovakia (see Folty n
and Kozlowski 2003). Dom inati ng implements are endscrapers and, to a lesser
extent, burins. An open site at Hradsko in Bohe mia has recently been reanalysed and
it was concluded that it is technologically most similar to Bohunician base d on the
core redu ction strategies used at the site. A typological comparison was not poss ible
beca use very few implements were recovered (Neruda and Neru dova 2000).
Leafpoints are also prese nt in the type site Bohunice (where the majority of the raw
material is imported from Stranska Skala which is seven kilometres away), although
the leafpoint is a type artefact of the Szeletian industry. No leafpoints have been
found amon g the man y hundreds of retouched artefacts in the Bohu nicia n industries at
Stran ska Skala, which is directly at the raw material source.

The described distinguishing criterion of the Bohunician industry is a uniq ue
redu ction meth od wher e blades and Levallois flakes are produced using a
comb inati on of Levallois and blade flaking (Skrdla 1999b, 2000a, b ). Extensive
refitting of the Stranska Skala Bohunician artefacts has demonstrated that a mixt ure of
core redu ction techniques was used by the Palaeolithic knappers. Firstly, the core was
prep ared with a frontal crest and two reduction platform opposite each other, then a
crested blad e was remo ved followed by a series of blades from both platforms
resulting in a triangular cross-section of the core. In the second step, the core
platf onn was faceted and a series of Levallois points were struck off in the same
direction. The resulting wide frontal face of the core was narrowed by several blad e
removals. Then another series of Levallois flakes (points) was removed. This
process continued until the core was exhausted. Therefore, this meth od can be
described as a mixt ure of Midd le and Uppe r Palaeolithic reduction principles , or as a
conceptual fusion betw een the Middle Palaeolithic and Upper Palaeolithic. (e.g.
Svob oda and Skrdla 1995; Skrdla 2000a, b, 2003a, b). This reduction method is the
majo r technological criterion for defining the Bohunician industry, characterised as
Levallois-Leptolithic (meaning a mixture of Levallois and blade technology)
(Allsworth-Jones 1990; Svoboda 1986, 1993a; Svoboda and Siman 1989). This
redu ction strategy has been found to be very similar to the reduction strategy used at
Boke r Tachtit (Israel), which allows the possibility that they are connected (Skrdla
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2003c). The Boker Tachtit assemblage predates the Stranska Skala Bohunici an
assemblages, so this author argues that the Bohunici an reduction technique may be an
archaeological signature of the immigrating AMH (Skrdla 2003c, see also Tostevin
2000b).

2.1.7 The Aurigna cian
The first Aurignac ian industry was found at L' Aurignac in France. Aurignac ian
assemblages tend to be characterised by carinated (ie. nosed and keeled), steep-edg ed
· endscrapers, Aurignac blades (heavy marginal retouch), burins, split-based bone
points, and decorative objects interpreted as beads and bracelets. Some Aurignac ian
assemblages also contain many bladelets. There are various controversies about
which assemblages can be considered Aurignacian or Aurignacian-like (see Blades
1999), because the various assemblages labelled as Aurignac ian show so much
variability. They also overlap with Middle Palaeolithic and transitional assemblages
(Straus 1995). Straus (1995) also claims that it is the split-base or lozenge- shaped
antler points which are distinctive hallmarks of the Aurignacian across Europe,
whereas the lithic tool types such as blades with invasive scalar retouch, keeled and
nosed endscrapers, inversely nibbled Dufour bladelets and dihedral burins, are only
'semi-dia gnostic' indicators.

Sites with Aurignac ian assemblages are found throughout western, central and eastern
Europe, and they are believed to reflect a major populatio n dispersal of AMH (e.g.
Mellars 2006b ). Although the association of AMH with the Aurignac ian is accepted
by most archaeologists, some authors suggest that the Neanderthals could have
produced the Aurignac ian (e.g. Ahem et al. 2004). These authors also argue that the
deposits associated with Neanderthals in Vindija Cave (Croatia) are Aurignacian. In
fact, there are no Aurignacian assemblages securely associated with AMH fossils ,
except for the Mladec hominid fossil remains in Moravia, which are associated with
perforated teeth, diagnostic bone points, and only a very small number of stone
artefacts (see chapter 3).

Demars (1996) lists 211 Aurignacian sites in France, of which 48 are open-air sites.
Moravia has the highest concentration of Aurignacian sites east of France (Oliva
1993). The excavated Stranska Skala assemblages designated as Aurignac ian do not
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contain any decorative objects or bone material. Faunal remains are very rare,
suggesting that the absence of organic artefacts could be due to poor preservation
conditions. There are no bladelets reported from Stranska Skala, but bladelets are
present in ma ny other assemblages classified as Aurignacian. Many of the
Aurignacian assemblages in Moravia are surface sites so they are not useful for
chronological or inter-assemblage comparisons, but can still be used for spatial
compansons.

2.2 Regional patterns
2.2.1 Southeastern Europe

Turkey
The recently excavated -0 c;agizli Cave in south-central Turkey contains an Upper
Palaeolithic sequence spanning a period between roughly 41 and 28 ky BP. The lithic
industry in the lower layers is typical of the Levantine Early Upper Palaeolithic, with
retouched tool forms such as endscrapers and burins manufactured on blanks
produced with a modified version of the Levallois method, more typically associated
with the Mousterian. Lithics from the more recent layers resemble a more classic
form of the UP (Ahmarian industry), with large numbers of endscrapers and points
manufactured on prismatic blades. Bone awls, simple bone points, and a total of 2000
marine shell beads were present in all layers , including the oldest ones (Gulec; et al.
2002; Kuhn et al. 1999; Kuhn et al. 2001).

Bulgaria
The Bacho Kiro Cave and Temnata Cave in Bulgaria contain Aurignacian-like
industries including ornaments associated with modem human remains and are dated
to 38-39 ky BP (Churchill and Smith 2000). According to Kozlowski (2000), the
oldest example of a European 'transitional assemblage' is the assemblage from
Temnata Cave in Bulgaria (layer VI, trench TD-II). On stratigraphic grounds, this
layer can be dated to 45-50 kya. This assemblage contains typical Middle Palaeolithic
sidescrapers, as well as endscrapers, endscrapers on blades and burins. There are
three basic core reduction strategies identified: (i) Levallois core reduction with a
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centripetal flaking surface, allowing detachment of blades from two opposite
platforms. In the final phase of reduction, some of these cores are transformed into
discoidal cores; (ii) Upper Paleolithic core reduction where the flaking surface was
prepared from the central crest, and blades were subsequently detached from two
opposite platfonns. They were sometimes cylindrical. Lateral trimming crests were
rejuvenated during reduction. Some Levallois double-platform cores were
transformed into double-platfonn UP cores; (iii) A reduction method in the opposite
direction also occurs: typical UP double-platform cores with a narrow flaking surface
are transfonned into flat cores with a broad flaking surface fonned by intersecting
scars from the opposite platform. This is similar to the Bohunician technology
(Kozlowski 2000). According to this author, most of the central and eastern
European transitional assemblages (except for Temnata Cave) are open, workshoptype sites, exploiting high-quality, local raw material.

Moldavia
Mezmaiskaya Cave in Moldavia contains a stratified sequence of MP, EUP and UP
levels, with over 5000 artefacts recovered (Golovanova et al. 1999). A Neanderthal
infant was directly dated by AMS to 29,195±965 BP. Mitochondrial DNA was
extracted from this specimen and analysed (Ovchinnikov et al. 2000).

Romania
Cioarei Cave in southwest Romania contains a long sequence of Middle Palaeolithic
14

occupation spanning from >54 ky to 37 ky BP as dated by C. The layers contain
relatively low numbers of stone artefacts. A total of 801 lithic artefacts have been
recovered during the excavations. Eight enigmatic stalagmitic fragments smeared
with ochre were found and interpreted as ochre containers. No human remains were
found at this site (Carciumaru et al. 2002).

One of the oldest European specimens of H sapiens to date were recently discovered
in Pe~tera cu Oase Cave in the southwestern Carpathian mountains. The human bones
were directly dated by AMS, providing a finite age of 34,950±990 BP. No
archaeological artefacts were reported with these finds (Trinkaus et al. 2003).
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2.2.2 Central Euro pe

Croatia
In Vindija Cave, Neanderthal fossil remains are associated with an Upper Palaeolithic
Aurignacian-like industry in level G 1 dated to 28-29 ky BP (Ahern et al. 2004).
These authors also list a suite of traits identified as modern-like in relation to other
Neanderthals (including the nearby site ofKr apin a), however the man y
archaic/Neanderthal features prevent their classification as early modern humans.

Hungary
Szeleta Cave located in the Bukk Mountains of northeastern Hungary is the type site
th

for the Szeletian industry. It was excavated in the early 20 century and due to the
excavator's methods of excavation, reliable provenance exists for only 10% of all the
artefacts. The excavator defined arbitrary 50-cm spits which did not coincide with
sedimentological or archaeological units. In some parts of the Szeleta cave, especially
near the entrance and at the rear, the layers sloped steeply. All layers were forced into
the predetermined arbitrary spit system without regard for the actual geological and
archaeological complexities. Also, at the cave entrance, there is an additional
problem of material that was mixed during the excavation because the deposits were
carried to the entrance and examined there to check for tools. Due to this approach ,
reliable provenance can now be detennined for only 10% of the artefacts (Svoboda
14

and Siman 1989). The lower Szeletian layer has a C date of >41 ,700 BP and the
upper Szeletian layer has a date of 32,500 BP (Svoboda and Siman 1989). Two
Szeletian phases were identified in Szeleta Cave. Recent analysis of the material has
shown that all of the Szeletian assemblages were manufactured by non-Levallois
methods of reduction and are dominated by the production of bi facial tools and
retouched blades and bladelets, but endscrapers and burins are also fairly common
(Adams 1998).

There are seven other cave sites in the Bukk Mountains of Hungary which are thought
to be Szeletian (Allsworth-J ones 1990). In Istall6sko Cave, lithics in layer 9 were
classified as Aurignacian and dated by two

14

C dates to around 40 ky BP (Svoboda

2001) and one date of 31,540±600 (Adams and Ringer 2004). Several dozen splitbase bone points and two leafpoints were also recovered from this layer (Svoboda
2001). There are two recognised Aurignacian horizons at this site and apart from
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blades, sidescrap ers, endscrap ers and bone points, the assembla ge also contains
leafpoints. The upper Aurignac ian assembla ge also contains 31 split based points
(Adams and Ringer 2004).

The most importan t recent finding from the Hungaria n EUP sites is a strong
indicatio n that the Aurignac ian and Szeletian sites are contempo raneous and that they
are more recent than previous ly suggested (Adams and Ringer 2004). For example,
several new recent

14

C dates from Szeleta Cave date the Aurignac ian and the

Szeletian occupatio n to between 20,000 and 30,000 years BP.

Austria
Willendo rf II near Vienna and Keilberg -Kirche near Regensbu rg have yielded
radiocarb on dates as old as 39 ky BP for Aurignac ian layers. No organic remains
were associate d with these assembla ges and no assembla ges identified as transition al
have been found anywhere in Austria (Conard and Bolus 2003). This is remarkab le
because less than 100 kilometre s away in southern Moravia, transition al assembla ges
with many thousand s of artefacts have been excavated , and tens of thousand s of
artefacts have been found in (undated) surface sites.

Slovakia
Slovakia has two cave sites with industries classified as Szeletian: Certova Pee and
Dzerava Skala. The industry from Ce1iova Pee has a

14

C date of 3 8,400±28 00 BP

(Svoboda and Siman 1989). In Dzerava Skala, the Szeletian layer has typical
leafpoint s with associate d bone points (Mladec type) in the same layer (Prasek 1951).
Results from recent excavatio ns in 2002 have not confirme d this associatio n because
no bone points were found (Kaminsk a et al. 2004). The prelimina ry indicatio ns are
that the transition al industry at this site may be up to 57 ky calibrated years old, based
on results of OSL dating (Nejman et al. 2005).

Czech Republic
Stratified and well-date d sites in southern Moravia dating to the M/UP period have
produced assembla ges which are clearly intermed iate between the MP and UP
industries. Although some of the Moravian sites have several occupatio n layers, none
of them span the entire transition, so cultural continuit y has not been unambig uously
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demonstrated. There are also several hundred surface sites which contain diverse
combinations of Mousterian, Micoquian, Bohunician, Szeletian, and Aurignacian
elements. These so-called transitional industries are prevalent, but it is unclear who
made them because of the lack of hominid skeletal remains. The main stratified sites
relevant to this period are Kulna, Stranska Skala, Bohunice and Vedrovice V. These
four sites are the subject of a detailed analysis in this thesis, and they are described in
greater detail in Chapter 3.

Poland
At the site of Dzierzyslaw in southern Poland, two EUP units with leafpoints have
been identified. The lithic assemblage from the lower horizon has been classified as
Bohunician and the lithic assemblage from the upper horizon as Szeletian (Foltyn and
Kozlowski 2003).

2.2.3 Nort heas tern Euro pe

Russia
Presence of humans during the EUP period has also been confirmed in the European
Arctic. At the open site Mamontovaya Kurya (66°N) excavations have revealed a rich
faunal assemblage, some stone aiiefacts and a worked mammoth tusk with incisions
14

(Pavlov et al. 2004), which has been dated (along with other bones) by C to the age
range of 34-38 ky BP (Pavlov et al. 2001). OSL dates of the same layer suggest a
slightly older age (Svendsen and Pavlov 2003), as would be expected given that the
14

C dates are uncalibrated. No human fossil material was associated with these finds

(Pavlov et al. 2004).

2.2.4 Nort hwes tern Euro pe

Belgium
Le Trou Magrite, a limestone cave in southern Belgium (50°N) has several
archaeological layers spanning the M/UP transition. The two oldest layers (strata 4
and 5) have yielded relatively small stone artefact assemblages. They have a typical
Mousterian character with common tool types being sidescrapers, denticulates and
notches. The overlying layers (strata 2 and 3) have yielded larger assemblages which
contain relatively high percentages of UP types, such as Aurignacian endscrapers, as
well as MP types such as sidescrapers, denticulates and notches. Based on several

14

C
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dates, stratum 3 is thought to be approximately 3 8-40 ky BP. The base of stratum 2
has been dated to 30.1-34.2 ky BP and the top of stratum 2 has been dated to 26.6±1.3
ky BP. Whi le a mixt ure of UP and MP types is apparent in the assemblages from

strata 2 and 3, the laminarity of the assemblage increases mark edly only in strat um 2.
Bone points have been found only in stratum 2 (Stra us and Otte 1996). Thes e
authors interpret these trends as a regional example of the mosa ic nature of the M/U P
transition.

2.2.5 Cent ral Sout hern Euro pe
Germ any
In the south ern Germ an sites ofVo gelh erd, Hohlenstein-Stadel, Sirgenstein and

Geissenklosterle, a sterile deposit often separates the uppe rmos t Midd le Pale olith ic
layers from the deep est Auri ~aci an deposits. At these sites, the Auri gnac ian layers
date to as early as 40,000 BP, whic h makes them prob ably the oldest know n
Auri gnac ian assemblages in Europe. Thes e layers bear ing Auri gnac ian artefacts
typically contain the classic Aurignacian lithic forms, art works, jewe llery , and
musi cal instruments. The boun dary betw een the layers yielding Mou steri an and
Auri gnac ian deposits tends to be abrupt and although these sites have archaeological
layers from the time perio d often associated with the transitional assemblages in the
countries neig hbou ring Germ any, no assemblages identified as transitional have been
found at sites in this area (Conard and Bolus 2003). A recen t revie w of the Germ an
Pleis tocen e hom inid record lists numerous specimens, which have lost their
Pleis tocen e status after bein g redated by AMS radiocarbon datin g (Street et al. 2006).
Ther e are currently no specimens of early anatomically mod em hum ans in the
Germ an Palaeolithic record apmi from a small num ber of teeth from the Auri gnac ian
levels of southern Germ an cave sites (Street et al. 2006).

Italy
Italy has many deeply stratified caves containing Midd le and/or Uppe r Pale olith ic
deposits . At least ten sites excavated recently have both MP and EUP layers. Hum an
remains are very rare (Kuhn and Bietti 2000). In these sites, the degree of lami narit y
and relat ive prop ortio n of blades actually declines in the more recent deposits (Kuh n
and Stiner 1992). Thirteen of the MP sites have prod uced remains of N eanderthal
fossil remains . Grotta Breu il has Neanderthal remains in several layers, inclu ding
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layer 6 dated to 33,000±5,000 ky by ESR dating. The only hominid remains
associated with the Uluzzian are two deciduous molars (undiagnostic) from the lower
levels at Grotta del Cavallo. The key site of Castelicivita has provided a series of
dates placing the Uluzzian between 32,500 and 33,500 BP (Kuhn and Bietti 2000).
Most Aurignacian assemblages in Italy are characterised by large numbers of
marginally retouched or backed bladelets ('proto-Aurignacian'). They make up to
85% of the retouched pieces in some layers. The y are products of blade manufacture
using the crested blade technique and single-platform cores, and were not produced
from carinated core/scrapers such as the smaller, twisted lamelles Dufours. These
assemblages usually contain substantial quantities of bone and antler artefacts, and
large numbers of beads. The 'classic' Aurignacian assemblages contain numerous
carinated and nosed scrapers, retouched and 'strangulated' Aurignacian blades. Bone
points with split and conical bases are rare and are known from only about four
stratified sites. The assemblages classified as proto-Aurignacian often contain very
few Aurignacian types so it is not obvious why they should be linked to the
Aurignacian at all (Kuhn and Bietti 2000). This is the case for many of the other
European assemblages similarly classified as 'pre-Aurignacian'.
Radiocarbon dates for Aurignacian assemblages in Italy range from 36,500 to about
32,000 BP for northern Italy, and 32,000 to 30,000 BP for southern Italy. Thus the
earliest Aurignaciail in the north predates the Uluzzian in southern Italy by several
thousand years. Mousterian assemblages in the Latium district occur as late as 33,000
BP (Kuhn and Bietti 2000).

In contrast to the French Chatelperronian, the proto-Aurignacian seems to contain so
few elements of the local Mousterian that it would be difficult to argue for
technological continuity. The Uluzzian bears little resemblance to the
Chatelperronian, so it cannot be considered as its variant. Blades and bladelets are
absent in the Uluzzian, while the novel characteristics of the Uluzzian (arched backed
pieces and pieces esquilees) are not typical in the early Aurignacian, so it is difficult
to argue for acculturation or continuity. The fact that assemblages classified as
Uluzzian are rather variable suggests that it represents an adaptive response to a set of
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synchron ous but locally variable factors, such as resource stress associated with largescale populatio n displacements (Kuhn and Bietti 2000).

2.2.6 Southwe stern Europe
France
The Chatelpe rronian is interstratified with the Aurignac ian at four sites, le Roe de
Combe, le Piage, and Grotte des Fees in France and El Pendo in Spain (Churchi ll and
Smith 2000, Gravina et al. 2005). Skeletal remains of Neandert hals have been found
in Chatelpe rronian layers at Saint-Cesaire in western France and Arcy-sur -Cure in
central France, so it has been common ly assumed that the Chatelpe rronian industrie s
have been manufact ured by the Neandert hals at (at least) these two sites. Thirty-on e
Neandert hal sites in France have yielded hominid remains (Kuhn and Bietti 2000).

Spain and Portugal

In northern Spain, the oldest Aurignac ian layer has been dated to 38.5 ky BP. Many
of the sites documen ting MP occupatio n also have layers correspon ding to the EUP,
e.g. El Castillo, La Vina, Cueva Morin, Abric Romani, Arbreda. The EUP levels at
these sites have usually been attributed to the Aurignac ian (sometim es subdivid ed into
archaic, typical, and evolved Aurignacian), but some Chatelpe rronian assembla ges
have also been documen ted, e.g. level 10 in Cueva Morin dated to 36,960±6 500, level
8 in El Pendo, and Labeko Koba. The existence of Chatelpe rronian levels has been
claimed for other sites on the Iberian Peninsula, but they are problema tic. Archaic
Aurignac ian is present in Arbreda and in level A in Abric Romani dated by U/Th to
around 42 kya and by

14

C to 37 kya. The industry has been attributed to archaic

Aurignac ian due to the 'significa nt presence of Dufour-t ype bladelets with semiabrupt retouch' (Carbonell et al. 2000). The dates for these layers have been
questione d by Zilhao and d'Errico (1999), who disagree with the dates because,
according to them, the layers are mixed and/or redeposited. These authors also argue
that the typological classifications are umeliabl e. The disagreem ent between these
dates conforms with the latest revision of calibrating

14

C dates from this time period; a

new deep-sea core (Iberian Margin) indicates that all uncalibrated

14

C dates in the

time period 23-50 ky BP are consistently younger than calendar ages by 4-5 ky (Bard
et al. 2004).
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As previously reported, there are indications that at some sites in Portugal, the
Neanderthals and the Mousterian technology lasted till approximately 28 ky BP. A
skeleton from Lagar Velho (Portugal) found in 1998 has been described as possessing
a mosaic of Neanderthal and early mod em human features and has been dated by
AMS to 24.5 ky BP (Trinkaus and Zilhao 1999).

Human skeletal remains from the time of the transition are quite rare in this area, and
they are from old excavations with uncertain provenience. In the southern part of the
Iberian Peninsula, the site Boquete de Zafarraya is an exception because it yielded a
Neanderthal mandible and femoral fragment. This site has Middle Palaeolithic levels
dated to 33 and 25 kya (Hublin et al. 1995).

Gibraltar
A Neanderthal occupation layer in Gorham's Cave has yielded 103 Mousterian stone
artefacts and currently represents the last occurrence of Neanderthals in Europe.
Thirty AMS 'date s show that the Neanderthals occupied this site until 28 kya and
possibly till 24 kya although the evidence for the 24 kya occupation is more limited
than for 28 kya (Finlayson et al. 2006).

2.3 Chronology
The current state of research suggests that mod em humans have arrived in Europe by
35 ky BP at the latest. The oldest specimens of mod em humans in Europe around this
age include Mladec (Churchill and Smith 2000; Svoboda 2001; Svoboda et al. 2002;
Wild et al. 2005), and Pe~tera cu Oase (Trinkaus et al. 2003). The human remains
from Vogelherd thought to be associated with the Aurignacian artefacts are actually
intrusive Neolithic burials (Conard et al. 2004). The oldest Aurignacian assemblages
are well- dated to 40 ky BP (e.g. Hohlenstein-Stadel, Geissenklosterle, Bacho Kiro)
(Churchill and Smith 2000; Conard and Bolus 2003). It also appears that some
Neanderthal populations existed till as late as 28 ky BP, for example, at Zafarraya,
Spain (Carbonell et al. 200~), Mezmaiskaya Cave, Moldavia (Ovchinnikov et al.
2000) and Vindija Cave , Croatia (Churchill and Smith 2000). Gorham's Cave,
Gibraltar , was also occupied by Neaderthals at 28 kya and possibly as recently as 24
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kya (Finlayson et al. 2006). The transitional assemblages usually date to
(approximately) between 43 and 32 thousand uncalibrated years ago and this period is
also often labelled as the Early Upper Palaeolithic (EUP) period. Based on the results
of a recent OSL dating project, some of the central European transitional assemblages
may be significantly older than previously envisaged (Nejman et al. in prep).

2.3.1 Calibration of Radiocarbon Dates
All dates and ages mentioned in this thesis are uncalibrated
otherwise. A new calibration curve for

14

14

C dates, unless stated

C dates between 23,000 and 50,000

calibrated years ago based on a new deep-sea core (Iberian Margin) agrees with most,
but not all, datasets, that all

14

C dates in this age range are consistently 4000-500 0

years younger than true calendar years (Bard et al. 2004). Mellars (2006a) has
recently argued that due to contamination by percolating groundwater,

14

C ages

underesti mate true ages by up to 5,000-12 ,000 years.

2.4 Summary
It is clear that the pattern of the M/UP transition in Europe presents a complex spatial

and temporal mosaic, incompatible with any simple explanation for the Neandert halMiddle Palaeolithic/H. sapiens-Upper Palaeolithic transition. There appears to be a
great deal more variability within the transitional assemblages than is common ly
recognise d, and the ambiguity of how exactly a particular assembla ge is defined is
exacerbated by the fact that so many collections used are from unstratified and
possibly mixed surface sites (e.g. Kuhn and Bietti 2000). Although it seems apparent
that the Neanderthals manufactured the Chatelperronian industry at Arcy-sur -Cure
and Saint-Cesaire, this cannot be assumed for the other transitional industries. The
M/UP transition is a distinctly multi-faceted event, and we cannot assume that
Neanderthals had manufact ured all transitional industries just because we think that
the Neanderthals appear to have manufactured at least some of the Chatelpe rronian
artefacts.

Given the nature of the M/UP transition , it would seem appropriate to consider each
area of Europe where transitional assemblages occur separatel y because it is clear that
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the transition was a regionally variable phenomenon. In the next chapter, I will focus
o n the Palaeolithic record o f the Czech Republic which will provide the reader with
the necessary background information to consider the issues brought up b y this
project. The reader will then b e in a better position to understand the sites being
investigated in this thesis.
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CH AP TE R 3. PALAEOLITHIC RESEARCH IN CZ EC H
REPUBLIC

In this chapter I will introduce the geography of the Czec h Repu blic and discuss the
histo ry of excavations of Palaeolithic sites and relevant theoretical developments.
Then I will list and describe some of the more impo rtant Palaeolithic sites exca vated
in Czec h Republic. Finally, I will discuss in greater detail the histo ry and the resea rch
alrea dy unde rtake n at the four sites I have analysed for this work: Bohunice, Stran ska
Skala, Vedr ovic e V and Kulna. I will prese nt the results of lithic analyses and
interpretations already available from past research at these sites.

3.1 Geography of the Czech Republic
The Czec h Repu blic is a land-locked coun try 78,864 km in area, in the geographical
2

centre of Euro pe (see Figu re 3.1). The country lies in the head wate r area of the main
Euro pean watershed. The Vlta va (Moldau) and Labe (Elbe) rivers form the main
drain age system flowing northward through eastern Germ any into the Nort h Sea.
Appr oxim ately one-third of the country is covered by forest. The Bohe mian Mas sif
forms the broad, roun ded ranges of Bohemia. Bohe mia is encircled by an almo st
continuous mou ntain range. The Sum ava Mountains stretch along parts of the
Aust rian and Germ an borders, Jizerske Mountains and Krusne Hory (Ore Mou ntain s)
along the east Germ an bord er, and Krkonose (Gian t Mountains) and J eseniky
Mou ntain s along the Polis h border. The highest peak is Mt Snez ka (1602 metres
above sea level) in the Giant Mountains. In betw een these ranges are the Bohe mian
lowlands , whic h are rolling plains mixe d with forests and farmland. A low mou ntain
ridge (Ces kom orav ska Vyso cina - Czech-Moravian Highlands) separates the coun try
into Bohe mia (the western part) and Mora via (the eastern part).

The northern Mora vian bord er with Pola nd is bordered by the J esen iky Mou ntain s,
the eastern bord er with Slovakia is bordered by the Besk ydy Mou ntain s and the
western bord er with Bohe mia is bordered by the Czec h-Mo ravian Highlands. The
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Figure 3 .1 A schematic map of Czech Republic showing the major river systems,
physiographic features and cities

Odra (Oder) river flows northwar ds through Poland into the Baltic Sea and the
Morava river flows southwar ds through Austria into the Danube forming the central
and southern lowlands . Like Bohemia, much of the Moravian interior is covered with
rolling plains mixed with forests and farmland. Part of central Moravia is a limeston e
karst landscap e (Moravsk y Kras) , featuring caves, subterran ean lakes, rivers and
ab ysses . Many of the caves have evidence of Palaeolit hic occupatio n (Svoboda
2002). Kulna cave is situated at the northern end of Moravsk y Kras. Macocha
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Abyss, one of the deepest open-air abysses in central Europe, reaches a dep th of 138.5
metres, and is located approximately five kilometres south of Ku lna cave.

A system of low lan d passages connects Mo rav ia with the northern Eur ope an plains to
the nor th (present-day Poland), and the Da nub e valley in the south (pr ese nt-d ay
Austria). The nor the rn glacier nev er penetrated bey ond northern Mo rav ia so central
and southern Mo rav ia are one of the few places in Europe in wh ich Ple isto cen e
sequences can be con tinu ous ly traced. Some geological sections, particularly at
Cer ven y Ko pec in Brno (see Figure 3.2), are the mo st complete and welldifferentiated Pleistocene sequences in Europe, yielding imp orta nt climatic dat a
(Ku kla 1975; Loz ek 1996). Du ring the periodic expansion of glaciers dur ing glacial
episodes, Mo rav ia was an unglaciated corridor dividing the northern
F enn osc and ina via n glacier and the southern Alpine glacier. Du ring the interglacials,
the system of low lan d pas sag es locally kno wn as 'ga tes ' enabled hum ans and fauna
access from the n01ihern European lowlands through Mo rav ia to the Da nub e val ley to
the sou th (Sv obo da et al. 1996).

Ac cor din g to Svo bod a et al. (2002), the pau city of older Palaeolithic sites (Ea rly and
Middle) in Moravia, and their pre sen ce in geographically different areas (e.g.
Bo hem ia and Germany) is explained by the hom inid landscape use patterns; earlier
Palaeolithic hom inid s tended to exploit close-by resources, whereas later Pal aeo lith ic
pop ula tion s exploited the communication networks ma de pos sib le by the
geo mo rph olo gy of the Mo rav ian landscape. Svo bod a has further developed a mo del
link ing differing landscape types wit h hum an settlement systems. In sum, this mo del
pro pos es that a particular landscape corresponds to a particular culture (Sv obo da
1995, 2000; Svo bod a et al. 1996; Skrdla and Svo bod a 1998).

3.2 The History of Palaeolithic Research in Czech Republic
The his tory of Palaeolithic research in the Czech Republic has bee n discussed
elsewhere in detail. For Mo rav ia see Svo bod a (1992, 1993a); Svo bod a et al. (1996);
Pod bor sky et al. (1993 ); Allsworth-Jones (1986, 1990); Svo bod a et al. (2002);
(Sv obo da 2006a) and for Bo hem ia see Fridrich (1982, 1997); Fridrich and Vencl
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(1994). Only a fairly brief overview will be provided here. For the most
comprehensive and up-to-date reviews available in English see Svoboda et al. (1996)
and Svoboda (2006a) for Moravia, and Fridrich and Vencl (1994) for Bohemia.

The unusually rich Palaeolithic record of Moravia has been collected over the past
13 0 years, by several generations of researchers. The research was stimulated by the
mining of cave sediments for industrial purposes. Very soon, there was an effort to
conform to European standards of archaeological inquiry. Wankel, who began
archaeological excavations in 1867, can be considered as the founder of Palaeolithic
research in Moravia. Maska completed the process of conforming to European
standards, and after he described 12 excavated sites (Maska 1886), he divided the
Moravian Palaeolithic into four stages. This scheme was influenced by Mortillet 's
classification system. He compared and found equivalents between French sites and
their corresponding periods. Kriz simplified Maska' s system and made various
important geological observations in the Moravian Karst and at the site of Pfedmosti.
However, researchers at this time had still not proven the contemporaneity of humans
with the extinct megafauna, and the formation of loess. To explain the anomalies they
theorized that the evidence of human occupation they were excavating pointed to
humans obtaining mammot h ivory from older layers, and prehistoric structures being
built in the loess (Svoboda et al. 1996, 2002).

Breuil (1925) synthesized the Moravian Palaeolithic record, and attributed the Mladec
Caves finds to the Aurignacian period, which he had himself defined earlier based on
French sites. In his own synthesis, Bayer (1925) attempted to fit the Pleistocene
climatic record to the defined Palaeolithic stages and he postulated occupational
hiatuses in the record. Breuil's and Bayer's syntheses helped to establish the local
meaning of terms such as Mousterian and Aurignacian. Knies presented a synthesis
that included a list of Mousterian sites he (correctly) associated with the Neanderthals.
Knies further continued the effort of fitting the climatic record into the archaeological
record. The Szeletian industry was defined in the 1920s, based on the finds in Szeleta
Cave in Hungary. Various assemblages discovered in Moravia were attributed to this
industry. Absalon was the first researcher to introduce the idea of interdisciplinary
collaboration. Under the influence of Absalon and Bayer, a new conception was
developing, where Early and Middle Palaeolithic was considered as being absent in
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Figure 3.2 Map of Czech Republic and the sites mentioned in text

1.

Koda Cave
Zlaty Kun Cave

2.

N ad Kacakem Cave

3.

Jislova Cave

4.

Becov

5.

Beroun

6.

Pfezletice

7.

Zlaty Kun Cave (see 1.)

8.

Pfedmosti

9.

Sipka Cave
Certova Dira Cave

10. Sveduv Stul Cave
11. Mladec Caves
12. Dolni Vestonice
Pavlov
13. Stranska Skala
14. Bohunice
Cerveny Kopec
15. Kulna Cave
16. Vedrovice V
17. Vlarsky Prusmyk
18. Byci Skala Cave

Moravia, and the oldest culture was considered to be 'Sipkien', based on the finds in
Sipka Cave. Aurignacian was considered to be a diffusion from the east, and the
leafpoints (today attributed to the Szeletian industry) were considered a substage of
the Aurignacian (Svoboda et al. 1996, 2002).

The saddest event in the history of Palaeolithic research in Moravia came in the
closing days of World War II when retreating German soldiers set fire to Mikulov
castle where a large part of the Palaeolithic and palaeoanthropological collections
were destroyed. Ironically, the valuable collections were initially moved there from
the Moravian Museum for 'safekeeping' from possible war damage. In terms of the
destruction of Palaeolithic niaterial this was the most tragic event in European history
(Chris Stringer, personal communication 2001).
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3.3 . Palaeolithic Sites in Czech Republic
3.3.1 Bohemia
Fri dric h me ntio ns var iou s isolated finds of han dax es and oth er iso late d sur fac e finds
of sto ne artefacts con sid ere d to be of Low er or Mi ddl e Pal eol ithi c age, ma inly on the
bas is of typological elements (Fridrich 1982, 1997). Som e of the artefacts we re
exc ava ted in a stratified con tex t e.g. Ko da Cav e in the Bo hem ian Kar st in the 1920s.
At Na d Ka cak em Cav e sys tem atic excavations beg an in 1930 by Petrbok. Pet rbo k
con duc ted exc ava tion s in various caves in the Bo hem ian Kar st and occ asio nal ly
rep orte d Mi ddl e Pal eol ithi c artefacts (Fridrich 1982). Exc ava tion s of Jisl ova Cav e in
1942 unc ove red a small ass em bla ge of abo ut 120 stone artefacts ma de ma inly on
jasp er, quartz and quartzite, som e bei ng retouched, in association wit h charcoal. Thi s
ass em bla ge is con sid ere d to be Mid dle Paleolithic on stratigraphic and typ olo gic al
bas is (Filip 1947; Jisl 1946; Pet r Sida, personal com mu nic atio n 2002). No ne of the
sites tha t are con sid ere d to be of Mid dle and Low er Pal eol ithi c age hav e bee n dat ed
by abs olu te dating. A ma mm oth too th from the Low er Pal aeo lith ic site of Rac ine ves ,
loc ate d 45 kilo me tres nor th of Prague, is currently bei ng dated at the AN U ES R
laboratory.

Bec ov
On e of the mo st rem ark abl e stratified MP sites in Bo hem ia is wit hou t dou bt Bec ov I,
nea r the city of Most, app rox ima tely 80 kilometres nor thw est of Prague. Thi s site is a
roc ksh elte r hig h abo ve the sur rou ndi ng ten-ain, wit h a strategic vie w ove r the
landscape. Fri dric h has bee n con duc ting systematic excavations the re sin ce 1965.
The stratigraphic pro file is up to 3.5 m thick and includes ten MP horizons, two UP
hor izo ns, a Ne olit hic and a Bro nze Ag e layer. ·The MP layers contain several
tho usa nd stone aiiefacts ma nuf act ure d from the local fine-grained quartzite, inc lud ing
thre e aiii fici ally pol ish ed objects, and ample evi den ce of och re use (Fr idri ch

i 976,

1982). Tra ces of a settlement structure are also evident in this rockshelter. Sur fac e
·sites and sto ne artefacts are com mo n within a 5 kilometres radius of the roc ksh elte r
(Fridrich 1982). The mo st imp orta nt aspect of this site is the ear ly use of red ochre.
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One piece of red ochre was striated on two faces with the marks of abrasion, and one
flat granular crystallin e surface had been abraded in the centre, clearly in the
preparati on of ochre powder (Marshac k 1981 ). Marshack further reports: "Seating
himself on a rock against the wall of the shelter to study the ochre, Fridrich found that
his feet accidenta lly fitted the only two areas without ochre powder. Homo erectus
had sat on this stone, away from other activities in the site, while he made his red
powder." (Marshac k 1979:395 ). A quartzite rubbing stone from this site was
examined by Marshac k under a microsco pe revealing striations indicatin g the
direction of a back-and -forth rubbing. The piece of ochre has acquired a thin cortex
of calcite over time, with evidence of mangane se beneath. Portions of this cortex
have broken off to reveal a bright-re d, soft, powdery ochre (Marshac k 1981 ).
Accordin g to this author, "This evidentia l combinat ion of rubbed ochre, a used
rubbing stone, and ochre powder is the only complex of evidence offering proof of an
ochre technolo gy in the Acheulia n." (1981: 189). Given the antiquity of this site, this
discover y is especiall y remarkab le, and has importan t implicati ons for the cognitive
capacitie s of early MP hominids . It has recently been argued that ochre was
unequivo cally used for ritual purposes , and that there is no compelli ng ethnogra phic
or archaeolo gical support, and little experime ntal support, for suggestin g that ochre
played a role in utilitarian purposes , such as hide-pres ervation (Watts 2002).

Beroun
The oldest purported archaeolo gical site in Czech Republic is Beroun excavate d in
1984. Eighty-th ree artefacts, some retouched , were found in a river terrace sediment
layer. A further nine artefacts were found in a palaeoso il layer several metres up the
profile. The main raw materials are quartzite, lydite (flinty shale) and quartz, and
most pieces are pebbles (Fridrich and Vencl 1994). The artefacts are reported to
typologic ally conform to an Oldowan technolog y, most being identified as choppers ,
polyhedr ons, and some bifaces. The stratigrap hic profile is 30 metres thick and 600
metres long. It was exposed during the construct ion of the Prague-P ilsen freeway,
and it still exists as a road cutting. The layer containin g most of the artefacts has been
dated palaeoma gneticall y, and also on the basis of biostratig raphy, as being 1. 7-1.8
my old. Several palaeoma gnetic events were identified in the profile (Fridrich 1997),
and are in agreemen t with the geologica l age assessme nts of the various layers
(Fridrich and Vencl 1994).
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Pfezletice
Pfezletice is a rich archaeological site, 25 kilometres east of Prague, situated on a
river floodplain, and dated by palaeomagnetism to 590-660 kya. Geological,
biostratigraphic and palaeopedological studies at this site are in agreement with a
Middle Pleistocene age. There are remains of settlement structures and hearths.
There are four archaeological horizons and the stone industry is typologically
designated as Old Acheulean, being dominated by scrapers, bifaces and polyhedrons.
There is a marked concentration of artefacts around one of the hearths (Fridrich
1997). The raw material is greywacke and vein quartz, both available locally
(Fridrich and Vencl 1994). The proportion ofb ifac es gradually increases in the
younger layers. A total of 981 pieces of bone were found. Mammoth was the most
common species, followed by horse, bovids, birds, fish, etc. Some bones were
worked and polished. Large mammoth and rhinoceros bones were worked into tools
including a biface and scrapers (Fridrich 1997). One tool was classified as a chisel
manufactured from a roe deer bone. This is the most prominent bone tool from this
site (Fridrich 1982, 1997).

Zlaty Kun {Koneprusy)
Zlaty Kun Cave is located near the village of Koneprusy, approximately 20 kilometres
southwest of Prague in the Bohemian Karst. The cave was discovered during blasting
operations in 1950. A partial skeleton of a robust but morphologically mo dem human
was found with four stone artefacts typologically classified as Upper Palaeolithic, and
one mollusc shell with a natural perforation. The association between the artefacts
and the skeleton is unclear because the skeleton was deposited in the cave through the
roo f chimney and there is no evidence of human occupation of the cave. An
analogical situation exists at Mladec, except that in contrast to Mladec, the one
skeleton at Zlaty Kun appears to be a single event (Churchill and Smith 2000;
Svoboda 2000, 2001). There are parallels between this site and Mladec so it was
14

suspected that this site also dates to the EUP, however recent C dating of this
skeleton has found that it dates to the Magdalenian occupation of this area (Svoboda
et al. 2002).
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3.3.2 Moravia
Wankel opened the first Palaeolithic excavation (in the former Austrian-Hungarian
Empire) in 1867 at Byci Skala Cave in the Moravian Karst (Svoboda et al. 1996).
Since then a number of other caves with Paleolithic occupation have been excavated,
the most importan t ones being Pekama, Sipka, Sveduv Stul, Mladec and Kulna. The
most importan t open-air sites are Pfedmosti, Dolni Vestonice and Pavlov.

The Moravian Karst in central Moravia has several hundred caves, many of which
have documen ted Palaeolithic occupation. A detailed catalogue of all Moravian caves
with Paleolithic occupation is available in Svoboda (2002). Unfortunately, many of
the caves were excavated in the nineteenth century so information on the stratigraphic
provenie nce of artefacts is often uncertain or not available. In general, the sites in the
Moravian Karst region lack evidence for EUP occupation. Only four caves produced
isolated finds of Szeletian leafpoints. This is often interpreted as the EUP populations
not occupyin g this region but only visiting occasionally.

Pfedmos ti
The site of Pfedmosti has yielded an immense number of artefacts, palaeontological
material, human fossils, and art. The minimum number of human fossils (most were
complete skeletons) reached 25 individuals. Unfortunately, the evidence for EUP
occupation at Pfedmos d is not convincing (Svoboda et al. 1994). Pfedmosti has been
described as "one of the richest and most spectacular sites of central Europe"
(Svoboda et al. 1996:223). This site has yielded one of the largest assemblages of
early modem human fossils. Most of the remains were destroyed during the fire in
Mikulov Castle, however illustrations and desc1iptions are available.

Sipka, Ce1iova Dira and Sveduv Stul Caves
Sipka and Certova Dira caves are located in northern Moravia, approximately 200
kilometres north-east of Brno. Both of these caves were excavated in the nineteenth
century and Mousteri an artefacts and faunal remains were found. AN eanderthal
child mandible was found in Sipka during excavations in 1880 by Maska (Svoboda et
al. 1996).
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Sveduv Stul is located in the southern part of the Moravian Karst, 15 kilometres
north-east of Brno and approximately 10 kilometres south of Kulna Cave. Only a
small collection of stone artefacts was found in Sveduv Stul, but faunal remains are
very numerous. Most of the fauna is reported not be associated with the human
occupation of the cave.

The lithic industries from Sveduv Stul and Sipka are classified as Mousterian and are
distinguished from the Kulna Micoquian industry by having fewer bifacially
retouched artefacts, and greater use of the Levallois technique of reduction. Similarly
to the Kulna Micoquian industry, sidescrapers are the most common implement type.
The Sipka assemblage also has a higher proportion of Upper Palaeolithic types,
particularly endscrapers and burins (14% of the tool _total) than Kulna. Most of the
sediments in Sipka and Sveduv Stul were removed during the early excavations so no
absolute dating has been possible. Certova Dira has been destroyed by limestone
quarrying. Stratigraphic provenance of most artefacts recovered at Sipka and Certova
Dira is uncertain (Svoboda 1999; Svoboda et al. 1996, 2002).
Mladec
The Mladec Caves are located in the Moravian Karst region, approximately 70
kilometres northeast of Brno and 40 kilometres northeast of Kulna Cave. These caves
"have produced perhaps the largest, most important, and best-studied assemblage of
early mo dem human skeletal material associated with the Aurignacian" (Churchill
and Smith 2000:95). Excavations at the end of nineteenth and beginning of twentieth
century produced 101 identifiable hominid specimens (Wolpoff et al. 2006). A small
sample of associated artefacts was also recovered including 24 perforated teeth from a
variety of animals, at least 22 polished Mladec-type bone points (considered a type
artefact for the central European Aurignacian industry), and a very small collection of
lithic artefacts. There are no hominid occupation levels and the human remains were
probably deposited through the chimneys in the caves' roofs (Churchill and Smith
2000; Svoboda 2001, 2006b). There are two

14

C dates on carbonates from sinter

overlying the Mladec skeletons; they are 34, l 60+520-490 for the upper sample and
34,930+520-490 for the lower sample - these would be minimum ages for the fossils
(Svoboda et al. 2002). Tooth samples of the Mladec hominids were recently dated by
AMS yielding dates of approximately 31,000 years BP (Wild et al. 2005). Accurate
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14

calibration of C ages to calendar ages is still not available for
antiquity, however recent data suggests that

14

14

C dates of this

C ages older than 24 ky are consistently

younger than calendar ages by about 4000-5000 years (Bard et al. 2004). If this is
correct, the Mladec remains would then be 38-39 thousand calendar years old based
on the sinter dates, and 35-36 thousand calendar years old based on the tooth dates.
Since the Vogelherd remains were recently redated to the Neolithic (Conard et al.
2004), the Mladec (and Pe~tera cu Oase) remains are now the oldest anatomically
modem humans in Europe. The Pe~tera cu Oase remains were not found associated
with any archaeological material so the Mladec remains are still the most important
series of human fossils of Aurignacian age.

Dolni Vestonice and Pavlov

It is also worth mentioning the site complexes of Dolni Vestonice and Pavlov located
14

approximately 40 kilometres south of Stranska Skala. Although C dates of the
human occupation at this site range from 25,000 to 28,000 BP (Svoboda 1999;
Svoboda et al. 1996, 2002), i.e. they are too young for M/UP transition studies, they
further attest to the rich Palaeolithic heritage of this region.

This site complex is one of the most important Palaeolithic site complexes in the
world because it has produced the earliest pottery, the earliest 'map' engraved on a
mammoth bone, earliest evidence of basket weaving, complex dwelling structures
with stone and mammoth bone alignments, the largest mammoth bone assemblage in
the world (contemporaneous with the human occupation), up to one million stone
artefacts (80% of the raw material is from 200 kilometres away), sculpted ivory
objects, ceramic figurines, several human burials including the famous triple burial
discovered in 1985, etc. Science writer James Shreeve in his book 'The Neandertal
Enigma' captures well the significance of Dolni Vestonice: "Explain Dolni Vestonice,
and you explain humanity'' (Shreeve 1997 :2 76).
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3.4 History and Description of the Sites Studied

3.4.1 Th e Scope of this Thesis
In this wo rk I wil l be con cen trat ing on four LM P and EU P sites: Ku lna (lay er 6a, 7a) ,
Str ans ka Ska la, Bo hun ice , and Ved rov ice V. The se sites wer e sele cte d for ana lys is
bec aus e the y all con tain sig nifi can tly larg e lith ic ass em bla ges , the y all hav e a sec ure
14

stra tigr aph ic pro ven ien ce, the y all hav e C dates, and mo st hav e exi stin g stra tigr aph ic
pro file s so fur the r dates can be obt ain ed usi ng oth er dat ing me tho ds. Mo st oth er LM P
and EU P ass em bla ges fro m this reg ion do not com e fro m kno wn stra tifi ed con tex ts,
and ma ny com e fro m sur fac e sites wh ich can not be dat ed con clu siv ely or pla ced in a
sec ure stra tigr aph ic context.
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Figure 3 .3 Map of Moravia showing the location of the four sites analysed in this thesis.
1 = Stranska Skala

2 = Bohunice 3 = Kulna 4 = Vedrovice V

All four sites are loc ate d in sou the rn Mo rav ia wit hin a 40 kilo me tres rad ius of the city
of Brn o (se e Fig ure 3.3): Brn o is the sec ond larg est city in Cze ch Rep ubl ic, loc ate d
app rox ima tely 200 kilo me tres sou th-e ast of Pra gue and 80 kilo me tres nor th of
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Vienna. All of the information I am presenting in this chapter is previously published
material; new data is presented in chapters 5, 6, 7, 8 and 9.

3.4.2 Lithic Raw Materials
There are four major raw materials which will be mentioned in relation to the four
sites I will be discussing. Stranska Skala (SS) chert is blue-grey or grey in colour and
it is the most common raw material used at Stranska Skala and Bohunice. The second
most important raw material which occurs at all four sites is radiolarite which was
imported from Vlarsky Prusmyk, which is now on the border with Slovakia,
approximately 100 kilometres east of Stranska Skala (see Figure 3 .1 ). The primary
source of Krumlovsky Les (KL) chert is located at Vedrovice V, and it is the most
common raw material used at this site. Secondary sources of KL chert are also known
to exist at Hady and other locations in the Brno area. Spongolite is a comparatively
lower quality chert found in the general vicinity of Kulna cave, where it accounts for
three-quarters of the raw material used.

Table 3.1 Approximate Distance (in kilometres) to Main Sources of Raw Material

Raw material
SS chert
KL chert
Radiolarite
Spongolite

Stranska Skala
0
3 or 30
100
<5

Bohunice
7

7 or 30
100
<5

Site
Vedrovice V
30
0
120
30

Kulna
n/a
n/a
100
0-10

3.4.3 Stranska Skala
Stranska Skala ('ska.la' translates to 'cliff) is a Jurassic limestone cliff 1500 metres
long and almost 400 metres wide, situated on the eastern outski1is of the city of Brno
in Moravia. It is 310 metres above sea level (a.s.l.). The limestone has been quarried
for building since medieval times (Valoch et al. 2000). Between 1943 and 1945 the
German military attempted to build an underground factory for the production of
aeroplane engines but it was never finished. In the early l 960s, the bottom floor of
the complex was extended and converted into a bunker in preparation for a nuclear
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war. It was finished and fully equipped as a command centre, should the war break
out (podzemi.webpark.cz 2001).
The Jurassic limestone contains layers of chert, termed the Stranska Skala (SS) chert.
Human occupation is documented here from the Early Palaeolithic to the Neolithic.
All the sites contain artefacts made using SS chert. This raw material was probably
collected from the debris at the bottom of the tallus slope or from small outcrops at
the top of the cliff. It could have also been obtained by digging or by quarrying the
actual cliff-side, however the evidence for such activities would have since been
obliterated by recent quarrying (Neruda 2000 in Valoch et al. 2000).
Surface collections of Upper Palaeolithic artefacts have been conducted at Stranska
Skala since the 1930s (Svoboda et al. 1996). In the late 1920s, Schirmeisen and his
co-worker Stika, while working on SS I, turned their attention to surface artefacts in
the vicinity of SS II, and by 1954, 620 pieces were collected. The collected industries
were studied and published by Valoch (1954). Stranska Skala is a complex of several
different sites located within a maximum of several hundred metres from each other.
The various Upper Palaeolithic occupations were first systematically investigated
beginning in 1982 (Svoboda 1987a). The area where the sites occur covers
approximately 300 m2, and in most places where a sondage was excavated,
occupational layers with stone artefacts were found. Only selected sections have be en
excavated and a large area still remains unexcavated.
Assemblages excavated at Stranska Skala before 1990 were not sieved (Ji n Svoboda,
personal communication 2005) so the smallest flakes may not ha ve been collected.
In fact, most of the assemblages in this study were not sieved so it is likely that the
real number of flakes would have been higher if the smallest flakes (which were not
recovered) were included in the counts. However, this is not likely to significantly
affect the datasets in this research because flakes less than 5 millimetres in diameter
are generally not retouched anyway.
Geology of Stranska Skala
The following descriptions relate to Figure 3.4 (from Svoboda et al. 2002 and
Svoboda et al. 1996).
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Layer 5-6 : The lower part of the profile (layers 6-5) consists of soil sediments of
lower to middle Pleistocene age, partially originating in sub-Mediterranean to
subtropical palaeopedological conditions. They were subsequently removed by
gelifluction, during a glacial episode.
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Figure 3 .4 Geological section of Stranska Skala site Illa (descriptions in text)
[from Svoboda et al. 2002]

Layer 5 : This layer is interpreted to have formed during an extremely cold climate,
with only a thin vegetation layer. Laminar gelifluctions suggest a mean annual
temperature of -12° C to -8° C.

Layer 4 : This layer contains the Bohunician artefacts. Nine radiocarbon dates on
charcoal were obtained from this layer, ranging between 34,530 to 41 ,300 years BP
(see Table 2). It was formed from mildly humic soil sediment, removed by
gelifluction during a wanner and moister climatic episode, with permafrost thawing
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and tundra vegetation (dominated by Salix). Amorphous gelifluctions suggest a mean
annual temperature of -8°C to -3°C. The soil is classified as pseudogley with
developmental tendencies towards arctic braunerde.
Layer 3 : This layer contains the Aurignacian artefacts. Three radiocarbon dates were
obtained from this layer, ranging from 30,980 to 32,600 BP (see Table 3.2). This
layer represents a phase of strong removal instability and sedimentation of loess. A
short hiatus in loess sedimentation allowed the fonnation of black soil (pararendzines
and chemozems) in the steppe environment. This soil developed within a short time
span, during repeated aeolian, sedimentation, redeposition, and solifluction. The
pedogenesis was followed by a period of cryoturbation, probably during a drier
episode.

Layer 2 : The Pleistocene evolution of this profile is ended by this layer, with an
accumulation of Wurm loess.

There are three evolutionary stages in this profile:
1. Gelifluction taking place in a very cool climate, during a minor increase in
temperature, and a gradual development of tundra vegetation. At the end of
this period, which climatically and stratigraphically corresponds to the Wu rm
pleniglacial, the oldest Bohunician occupation appears (41,000 ky BP).
Cryogenic features in other parts of Stranska Skala include solifluction and
sorted-circle formations.

2. An episode of erosion, loess accumulation, and black soil (chemozem)
fonnation, chronologically corresponding to Wurm interpleniglacial. At the
end of this period, Aurignacian occupation appears.

3. Episode of cryoturbation followed by formation of loess during the upper
Wum1 pleniglacial.
(Svoboda et al. 1996, 2002)
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Table 3 .2 Uncalibrated C Dates from Upper Palaeolithic Layers at Stranska Skala
[data from Svoboda 2003; all dates are on charcoal]

LAB
CODE

DATE

GrN 16918
GrN 14829
GrN 12605
GrN 12606
GrN 12298
AA 32058
GrN 12297
AA 32059

32,600+ 1700-1400
32,350±90 0
30,980±36 0
41,3 00±3100
38 ,500+ 1400-1200
38 ,300±1100
38 ,200±1100
37,900±11 00

IIIb
Ha
IIIa
IIIa
III-2
Ille
III-1
IIId

AA 32060

37,270±99 0

Illd

AA 41474
AA 41476
AA 41478
GrA 11808

37,240±89 0
36,570±94 0
36,350±99 0
35,320+32 0-300

Illf
Ille
Ille
Illd

AA 32061

35,080± 830

Illd

AA 41480
GrA 11504

34,680±82 0
34,530+ 830-740

Ille
IIId

AA 41477
AA 41475
AA 41479
AA 41472
AA 41473

34,530±77 0
34,440±72 0
33 ,030±620
29,020±44 0
27,630±38 0

IIIc
Ille
Ille
IIIf
Illf

SITE

CONTEXT

INDUSTRY

YEAR

SAMPLED
Upper paleosol/top/Layer 3
Upper paleosol/top/Layer 3
Upper paleosol/top/Layer 3
Lower paleosol/L ayer 4
Upper paleosol/ba se/Layer 5
Lower paleosol/L ayer 5
Upper paleosol/ba se/Layer 5
Upper
paleosol/m iddle/Laye r 5
Upper
paleosol/m iddle/Laye r 5
Lower paleosol/L ayer 4
Paleosol complex/L ayer 5
Paleosol complex/L ayer 5
Upper
paleosol/m iddle/Laye r 5
Upper
paleosol/m iddle/Laye r 5
Paleosol complex/L ayer 5
Upper
paleosol/m iddle/Laye r 5
Paleosol complex/L ayer 5
Paleosol complex/L ayer 5
Upper paleosol/L ayer 4
Upper paleosol/L ayer 3
Upper paleosol/L ayer 3

Aurignacia n
Aurignacia n
Aurignacia n
Bohunician
Bohunician
Bohunician
Bohunician
Bohunician

1989
1986
1984
1984
1982
1997
1982
1998

Bohunician

1998

EUP
Bohunician
Bohunician
Bohunician

1999
1999
1999
1998

Bohunician

1998

Bohunician
Bohunician

1999
1998

Bohunician
Bohunician
EUP
EUP
EUP

1999
1999
1999
1999
1999

The dates for each layer display quite a large range. This could be caused by different
palesols representing several small-scale oscillations, being incorporated into one
visible paleosol layer (Svoboda 2003). Short-term climatic oscillations are
documented for this period by the GRIP and GISP records.

Table 3 .3 OSL Dates from Stranska Skala
[author's data]

LAB
CODE

DATE

K0086
K0087
K0665
K0666
K0667
K0088
K0089

29 ,600±2300
40,500±30 00
42 ,600± 2590
40 ,590±3830
45 ,690± 3610
64,000± 5900
141 ,900± 11000

SITE

DEPTH

INDUSTRY

SAMPLED

(m)

IIIc
Ille
me
Ille
Ille
Ille
IIIc

0.8
1.2
1.26
1.38
1.49
1.5
1.8

YEAR

sterile
Aurignacia n
Aurignacia n
Bohunician
Bohunician
Bohunician
sterile

2003
2003
2005
2005
2005
2003
2003
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The OSL dates also provide ages of the deposition of the overlying and underlying
loess. The dates for the archaeological layers are roughly in agreement with the C
dates (after correcting for calibration), giving us a more reliable chronology for this
14

site. Age for sample K0088 appears much older and it is likely that this sample was
mixed with the older loess from the underlying layer.
Site I
SS I is an Early Palaeolithic site which has been excavated since 1910 by Woldfich,
Absolon, Musil, and others. It is also a rich paleontological site (see Musil and
Valoch 1968), but Valoch claims there are also some stone artefacts, one of which is
burnt, and also three burnt bones. The Brunhes-Matuyama boundary was identified in
the profile and the fauna is generally considered to be of Upper Biharian age (Musil
1982) i.e. 500-600 kya.

Site II
In 1945 at the end of World War II a grenade explosion near the Stranska Skala clifftop exposed an archaeological layer, yielding 44 artefacts. This was the first UP layer
found in situ at Stranska Skala. The remainder of SS II was subsequently excavated
in 1985 when it was exposed by industrial trenching during the construction of an
elect1icity line. Six hundred and sixty five artefacts were found in layer 4, and on the
basis of stratigraphy and typology, it was classified as Aurignacian. Only six artefacts
were made on foreign materials (radiolarite, flint, other cherts), the remaining 659
artefacts were made on SS chert (Svoboda 1987a).
Site Ila
The excavation of site II was continued by the excavation of site Ila in 1986 and in
1987. Three archaeological layers were recorded and there was a marked patterning
of aiiefact concentrations. In all of the three archaeological horizons, artefacts
become denser in the eastern part of the excavation area. In layer 5, there are isolated
bone fragments and burnt artefacts, but charcoal or other signs of hearths are not
present. Another smaller concentration occurs in the western part; the area inbetween has very few artefacts (Svoboda 1991 ). In layers 5 and 6, artefacts form
patterns of sorted circles, which is a common feature in Arctic areas, and has been
described at other periglacial European sites (e.g. Hahn 1987). The formation of
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sorted circles is caused by the cyclical freezing and thawing of sediment. According
to Svoboda (1991), the artefacts were first exposed to horizontal movements as a
result of gelifluction, then horizontal and vertical movements during the formation of
sorted circles. This process typically causes some upward movement of artefacts
(into the overlying layer). This causes contamination of the younger layers by older
artefacts from below, however its extent is small and after extensive refitting studies,
it has been estimated at 2-5% (Petr Skrdla, personal communication 2002). This
process has also been demonstrated in cave sediments e.g. Geissenk:losterle (Hahn
1987). A disturbed hearth in layer 5 indicates that this layer was exposed to a minor
slope movement, before being covered by the overlying sediment (Svoboda 1991).

The general area of site II appears to have been more affected by frost than other parts
of Stranska Skala. This is evidenced by frost damage readily apparent on the artefacts
(Svoboda 1991 ).

Table 3 .4 Published Analysis of Stranska Skala Ila Stone Artefacts

[data from Svoboda 1991]
Artefact type

Cores
Flakes
Local Retouch
Tools
Hammers
Debitage
TOTAL

3 - Aurignacian
%
n
1.9
10
79
14.8
1.5
8
19
3.6
0
0
78.3
418
534

Layer and Industry
4 - Aurignacian
Layer 5 - Bohunician
n
%
N
%
2.3
54
2.9
101
715
16.0
391
21.3
90
20.1
22
1.1
149
3.3
2.7
50
9
0.2
0.3
5
1341
3408
76.2
72.0
4472
1863
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Table 3 .5 Raw material Types and Percentages at Stranska Skala Ila
[data compiled from Svoboda 1991]

Ra w Material

Layer
3

SS chert
Radiolarite
Spongolite
KL chert
Quartz
Others
Burnt

TO TA L

n
449
3
0
2
0
2
66
534

5

4

%
84.1
0.6
0
0.4
0
0.4
12.4

n
3735
10
3
88
14
4
618
4472

%
83.5
0.2
0.1
2.0
0.3
0.1
13.8

n
1436
3
0
40
4
12
368
1863

%
77.1
1.6
0
2.1
0.2
0.6
19.8

Site III
Thi s site was exc ava ted by Va loc h in the spring of 1982 (SS III-1), and con tinu ed by
Svo bod a (SS III-2) in the sum me r of the sam e year. The num ber of artefacts fou nd in
SS III-1 was 10,104 and a further 4876 artefacts wer e found in SS III-2. The tab le
bel ow lists the raw material types and numbers.

Table 3.6 Raw Material Types and Percentages at Stranska Skala III-1
[data compiled from Valoch et al. 2000]

Ra w
material
SS che rt
KL che rt
Rad iola rite
Flin t
Others
TO TA L

N
9792
106
39
20
107
10104

%
96.9
1.1
0.4
0.2
1.4
100
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Table 3.7 Raw Material Types and Percentages at Stranska Skala III-2
[data from Svoboda 1987b]

Artefact
type

ss

Radiolarite

chert

Raw material
Spongolite KL
chert

TOTAL
Drahany
Quartzite

Others

Cores

106

0

1

3

1

0

N
111

Flakes
Local
Retouch
Tools
Coarse
industry
Debitage
TOTAL

1463
101

18
11

5
2

110
11

0
0

5
3

1601
128

32.9
2.6

8
0

18
0

2
0

8
0

0
0

4
4

40
4

0.8
0.1

2847
4525

23
70

8
18

76
208

9
10

29
45

2992
4876

61.3
100

%
2.3

Pieces of ochre were found during the excavation of site SS III. Yellow ochre
amounts to 6.3 kg and red ochre to 0.3 kg. Spectroscopic analysis showed that the
yellow ochre is goethite (FeOOH) and the red ochre is hematite (Fe2 0 3). Several
sources of ochre exist within 50 kilometres of Stranska Skala. Numerous attempts to
establish the exact provenience were made, however none that was found chemically
matched the pieces found at Stranska Skala, so the exact provenience of this material
was not established. Although it has not been possible to establish the exact
provenience, numerous sources exist in the area so the source location would be
expected to be close to the site (Pfichystal 1987).

Site Illa
Site IIIa has two archaeological horizons, which are described as A urignacian and
Bohunician, based on typology and

14

C dates. It was excavated by Svoboda in 1983

and 1984. The stratigraphy is analogous to site Ila, but in contrast to Ila, foreign raw
material is very rare (see Tables 3.8 and 3.9) and only SS chert is retouched (Svoboda
1987b). The Aurignacian industry is dispersed in a relatively regular pattern around a
circular hearth (Svoboda et al. 1996).
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Table 3.8 Stone Artefacts from the Bohunician Horizon at Stranska Skala IIIa
[data from Svoboda 1987b]

Artefact
type

Ra w material
ss Radiolarite KL Quartzite Quaiiz
che rt
chert

TO TA L

Cor es

149

0

0

0

1

N
150

Fla kes
Loc al
Ret ouc h
Too ls
Coa rse
ind ust ry
Deb itag e
TO TA L

1369
121

1
0

1
0

0
0

0
0

1371
121

38.8
3.4

57
0

0
0

1
0

0
0

0
,,

58
3

1.6
0.1

1832
353 4

51.8
100

1826
3521

1
2

1
3

.)

,,

1
1

.)

7

%
4.3

Table 3 .9 Stone Artefacts from the Aurignacian Horizon at Stranska Skala IIIa
[data from Svoboda 1987b]

Artefact
type

ss

Rad iola rite

che rt

Ra w material
Spo ngo lite KL
che1i

TO TA L
Qu artz

Oth ers

Cor es

33

0

0

2

0

0

N
35

Fla kes
Loc al
Ret ouc h
Too ls
Co ars e
ind ust ry
De bita ge
TO TA L

247
48

0
0

0
0

2
0

0
0

0
0

249
48

30. 6
5.9

32
0

0
1

0
0

0
0

0
1

0
0

32
2

3.9
0.2

443
803

0
1

1
1

1
5

2
3

1
1

448
814

55.1
100

%
4.3

Site IIIb
Site IIIb was exc ava ted by Svo bod a in 1988-89. rhi s is ano the r mu ltil aye red site
geo log ica lly sim ilar to site Illa , loc ate d bet we en sites Ila and Illa . The are a exc ava ted
was 6.0 x 6.5 m. The Boh uni cia n lay er con tain ed a faunal (ma inly hor se) ass em bla ge
in a dep res sio n sur rou nde d by blo cks of lim esto ne (Sv obo da 1993b ). Un for tun ate ly,
the se fauna.I rem ain s app ear to be los t and several attempts in pre vio us yea rs (and also
by the author) to loc ate this ma teri al (e.g. for ES R dating) hav e bee n uns ucc ess ful.
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Site Ille
Excavate d in 1997 and 1999 by Svoboda and Tostevin as an extension to sondage
Illa. Petr Skrdla was able to conjoin 25% of the artefacts found in this assemblage.
This attests to the high cultural integrity of the site and the clusters of conjoinab le
artefacts can be interprete d as represent ing knapping locales (Monnier 2003 ).
Another sondage was excavate d in August 2003 for the purpose of taking OSL
samples. One hundred and seven artefacts were found in the lower Bohunici an
palaeoso il during this excavation.

Site IV
This site is situated under the Stranska Skala cliff at an elevation of 254 m a.s.1. It
was excavate d in 1985-6 by Svoboda. 144 stone artefacts were found. The most
common animal species was horse, other species found include mammot h, rhinocero s,
reindeer, and bovids. The archaeolo gical layer was in the uppenno st loess and two
radiocarb on dates obtained from bones were 18,220±1 20 (GrN 13945) and 17,740±9 0
(GrN 14351) (Svoboda 1991). These dates show that Stranska Skala IV is the only
well-date d LGM (Late Glacial Maximum ) site in Moravia (Svoboda et al. 1996).

Significa nce of Stranska Skala
Stranska Skala is one of the richest and most importan t EUP sites in Europe. It
contains multiple occupatio ns and a large number of stone artefact assemblages, well
dated with two different types of dating methods. As a result, this is a key site in this
research project. Unfortun ately, no skeletal remains of hominids have been found at
this site, so we do not know the identity of the makers of these assemblages.
Chronolo gically speaking, either modem humans or Neandert hals could have
manufac tured these assemblages. The dominan t opinion is that modem humans
manufac tured these assembla ges because of its similarity to the overlying
Aurignac ian. Faunal remains in the EUP levels are rare, and include remains of only
two species, horse and mammot h.

3.4.4 Bohunic e
This site complex is situated in the city of Brno in the area of Cerveny Kopec (Red
Hill), 7 kilometre s east of Stranska Skala. It is 280 metres a.s.l. In the early 1970s
when this area was being develope d for a new housing complex, concentra tions of
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artefacts were frequently being found in a stratified context. The total area where
artefacts were found covers approximately 200 m

2

•

All artefacts have bee n linked to a

single archaeological horizon, layer 4a (see Figure 3.5). One assemblage was
collected at 'Ci hel na' (brickworks) and four sites were identified at Kejbaly. A small
excavation was also carried out in 2002 (B2002). Charcoal samples associated with
the artefacts were also obtained from this excavation and dated by the AN U
radiocarbon laboratory, resulting in significantly younger dates than those previously
obtained in 1973 , but in the same age bracket as a date obtained in 19_85 (see Table
3.11).
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Fig ure 3 .5 Geological section of Bohunice
[from Svoboda et al. 2002]
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From a total of 10,579 stone artefacts recovered by Valoch, 93 7 were classified as
implements (see Table 3.10). Separate analyses on pedology (Smolikova), flora
(Opravil), malakofauna (Kovanda), large fauna (Musil), and lithic metrics (AllsworthJones) were conducted and published in V aloch ( 197 6). The artefacts were found in

the lower palaeosoil (layer 4a). The basic stratigraphic sequence comprising of four
geological units (i.e. upper loess, upper paleosol, lower paleosol, lower loess) is very
similar to Stranska Skala, however few artefacts have been found in the upper
palaeosoil (layer 2), which is stratigraphically equivalent to the Aurignacian horizon
at Stranska Skala. An additional 3360 artefacts were found in the Lower Paleosol and
43 artefacts were found in the Upper Paleosol, during subsequent excavations
beginning in 2002 (Skrdla and Tostevin 2005; Tostevin and Skrdla 2006). In total,
seven radiocarbon dates (see Table 3 .11) and one thermoluminescence date
(47,300±7300) (Valoch et al. 2000) have been obtained.

Most artefacts are made on SS chert, the source area (Stranska Skala) being located 7
kilometres to the east. There is also some KL chert, spongolite, radiolarite, quartz and
quartzite, however these materials account for less than 2% of the total assemblage
(Valoch 1976). It appears that the exact proportions of the raw materials are not
given in the original site reports, however the raw material proportions among the
artefacts analysed for this study are available in chapter 8. The foreign materials
(spongolite, radiolarite and KL chert) were often concentrated in separate 'nests',
which also contained many very small flakes, which appear to be waste flakes from
the bifacial retouching ofleafpoints. Twelve leafpoints are reported from Valoch's
excavation and ten pieces of ochre were found at site Kejbaly II (Valoch 1976).

Ten pieces of hematite and a piece of burnt clay were recovered with the stone
artefacts during the earlier excavations. Analyses have shown that the piece of clay
was burnt in a fire at a temperature of around 500° C (Nerudova et al. 2003).

Reservations concerning the completeness of the Bohunice assemblages collected in
the early 1970s have been expressed (e.g. selectiveness during excavations), but the
excavator has confirmed that all artefacts regardless of size or typology were collected
(Karel Valoch, personal communication 2005).
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Table 3.10 Stone Artefacts Found at Bohunice
[data from V aloch 197 6]

Artefact type
Blades
Flakes
Cores
Core-like pieces
Flaked pieces
Debitage
TOT AL
Implements
Bord es' types

N
%
1108
10.47
2147
20.29
225
2.13
294
2.78
834
7.88
5971
56.44
10,579 100
937
8.9
801
7.6
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Table 3 .11 Uncalibrated C Dates from Bohunice
[data compiled from Valoch 1976, Svoboda et al. 2002, and autho r's data. All dates are on
charcoal]

Sample No.

Date

ANU 12024 32,740±530
ANU 27214 35,025±730
GrN 16920 36,000±1100
Q 1044
40,173±1200
GrN 6802
41,400±1400
GrN 6165
42,900±1700
>40,0 00a
Wk-17757

Site

Layer

Industry

B2002
B2002
Cihelna
Kejbaly
Kejbaly
Cihelna
B2002

4a
4a
4a
4a
4a
4a
4a

Bohunician
Bohunician
Bohunician
Bohunician
Bohunician
Bohunician
Bohunician

Year of
excavation
2002
2002
1985
1973
1973
1973
2002

This is a minimum age. The Waikato Laboratory advises that the standard error overlaps
with background within 2 sigma so a finite age cannot be calculated.
a

Table 3 .12 OSL Dates from Bohunice
[author's data]

LAB
CODE

DATE

K009 0
K0091
K067 9
K068 0

41,000±390 0
37,10 0±300 0
46,3 50±33 30
43 ,700± 3350
minim um
52 ,890± 3810
38,30 0±300 0
95,30 0±780 0

K0681
K009 2
K0093

DEPTH

INDUSTRY

YEAR
SAMPLED

2.0
2.5
0.93
1.14

sterile
rare artefacts
rare artefacts
Bohu nician

2003
2003
2005
2005

1.23
3.0
3.5

Bohu nician
Bohu nician
sterile

2005
2003
2003

(m)
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Significance of Bohunice
Bohunice has an important historical role in forming ideas of EUP occupation in
Moravia. It was the first excavated EUP site in Moravia, and subsequently became
the type site of the Bohunician industry. All artefacts have been linked to a single
layer - the Lower Paleosol (layer 4a) which appears to conespond geologically,
archaeologically and chronologically to the Lower Paleosol (layer 4) at Stranska
Skala. This suggests that the industries identified as Bohunician could be
contemporaneous. One important difference so far detected between the industries at
these two sites, is that the assemblage from Bohunice contains leafpoints (usually
associated only with the Szeletian), whereas no leafpoints have been found at
Stranska Skala.

3.4.5 Vedrovice V
Located approximately 40 kilometres southwest of Brno on the gentle slopes of a
ridge in the Krumlovsky Les (Krumlovian Forest) area. The site was discovered in
1981 during excavations of a Neolithic cemetery. Palaeolithic artefacts were found in
the lower part of a palaeosoil, approximately 90 cm from the surface (Valoch 1984).
The site was subsequently excavated by Valoch in 1982-83 and 1989 (N erudova
2000). A total of 17,064 artefacts were recovered during the excavations, and 727
were identified as retouched (Valoch et al. 1993). Cryogenic damage (due to frost) is
evident on the artefacts.

Artefacts are made mostly from KL chert available locally. There is also some
radiolarite, fine-grained quartzite and flint, however these foreign materials account
for less than 1% of the assemblage (see Table 3 .16). Radiolarite is available
approximately 120 kilometres to the east ofVedrovice and the moraine flint is
available 150-200 kilometres to the north.

Vedrovice V is one of only two stratified sites typologically designated as Szeletian,
so far discovered in Czech Republic.
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Table 3 .13 Uncalibrated C dates from Vedrovice V
[data compiled from Valoch et al. 1993. All dates are on charcoal.]

Sam ple No.

Date

Indu stry

GrN 15513
GrN 15514
GrN 12374
GrN 12375
GrN 17261
GrN-19105
GrN-19106

35, 150± 650
37,600±800
37,650±550
39,500±1100
30,170±300
>39,500
47,250+3700-2500

Szeletian
Szeletian
Szeletian
Szeletian
Szeletian
Szeletian
Szeletian

Year of
excavation
1982-3
1982-3
1982-3
1982-3
1989
1989
1989

Table 3.14 OSL Dates from Vedrovice V
[author's data]

LAB
CODE

DATE

K0668
K0669
K067 0

45 ,090±2490
60,280±3420
102, 100±6970

DEPTH

INDUSTRY

YEAR
SAMPLED

Sterile
Szeletian
Szeletian

2005
2005
2005

(m)

1.51
1.68
1.81

14

The OSL dates (Table 3 .14) appear significantly older than the C dates , however two
14

of the C dates (GrN-19105 and GrN- 19106) appear muc h older than the bulk of the
14

C dates. At this stage , the age of the Szeletian industry at this site is uncertain but is

likely to be older that 40,000 years BP.

Table 3.15 Stone Artefacts from Vedrovice V
[data from Valoch 1993]

Arte fact type
Blades

Flakes
Cores
Flakes <2 cm
Natural pieces
Pebbles
TOT AL
Retouched artefacts
Bordes ' types

N
257

3893
334
11 ,636
843
101
17,064
727 I
348

%
1.51
22.81
1.96
68.19
4.94
0.59
100
4.3
2.0
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Table 3 .16 Raw Material Types from Vedrovice V
[data from Valoch 1993]

Raw material
KL chert
Radiolarite
Flint
Other chert
TOTAL

N
16,982
64
7
11
17,064

%
99.5
0.4
0.0004
0.0006
100

Significance of V edrovice V
Vedrovice V is one of only two excavated Szeletian assemblages in Moravia, a
relatively short distance away from the excavated Bohunician sites. It appears to be
contemporaneous with the Bohunician industries in this region (but it could be older),
so it further attests to the complexities of the M/UP transition in this part of Europe.
More importantly, this unexplained technological and typological diversity suggests
that a materialist approach (see next chapter), previously not applied to these
assemblages, may be useful in elucidating the lifeways of the Palaeolithic groups in
this part of Moravia.

3.4.6 KiHna

Kulna (translates to "(garden) shed") is a limestone cave 469 metres a.s.1., located in
the Moravian Karst about 30 kilometres north of Brno. It is a tunnel-shaped cave
about 92 m long, 25 m wide, and 8 m high. Excavations first started by Wankel in
1880, and were subsequently continued by Kriz and Knies from 1887 to 1913.
During World War II, the cave was converted into a factory by the German military
and was functioning for two years till the end of the war. The levelling and
concreting of the cave floor disturbed the upper layers, however the lower layers with
Palaeolithic occupation were unaffected (Valoch 1988). Excavations were continued
and completed by Valoch in 1961 to 1976. A rescue excavation was carried out
during 1995-97 of an area set aside as a control section during Valoch's previous
excavations. A relatively large number of artefacts from layers 6a and 7a were
recovered (Valoch 2002).
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The sediments in the cave are inhomogenous, ranging from loess to breccias with
limestone blocks. A detailed pollen sequence, sedimentology, and faunal analyses
were completed and published by Valoch (1988). The most important layers of
14

interest to this research are layers 7a and 6a. Layer 7a was dated by C and ESR (see
Tables 3 .19 and 3 .20). With regards to layer 6a, Svoboda points out: "The fact that
we are not able to date the end of the Neanderthal occupation [layer 6a] more
precisely in this most promising case is a serious detriment to our understanding of
the Midd le to Uppe r Paleolithic transition in our area." (Svoboda et al. 1996:215217). This may change soon because OSL samples were recently collected from the
Kuln a profile (including from layer 6a) and have been analysed by the ANU OSL
laboratory. See table 3 .21 for the preliminary results.

The dominant raw material in Kulna is spongolite which was obtained 5-10
kilometres away in the Bofitov exploitation area. It accounts for 70-80% of all
artefacts at Kulna. A pleth ora of other raw materials is present (see Tabl e 3 .18), most
are from within 10 kilometres of the cave but a few come from as far away as 100
kilometres, howe ver these are rare (Valoch 1988). Som e of the. cores and flakes have
smooth, pebb le cortex suggesting they were exposed to a fluvial environment. Thes e
pieces were prob ably collected from a river .b ed in close prox imity to Kuln a cave.
The most comm on raw materials which have a water-rolled cortex are greywacke,
quaiiz and (to a much smaller extent) spongolite. Where spongolite pieces still have
cortex, it is not smooth which probably means the pieces were not collected in a river
bed, but most likely in the prim ary source area (i.e. Bofitov). Mam moth is the most
comm on faunal species in both layers. A full list of fauna is available in Valo ch
(1988). Man y of the animal bones in layer 7a have traces of cutting, some have usewear and evidence of use as retouching implements (Valoch 1988). Analysis of
charcoal from layer 7a reveal the presence of coniferous and deciduous trees. The
presence of hazel and pine may indicate a thinly-forested landscape and a drier
climate (Opravil 1988). Neanderthal bone remains from layer 7a include a right
maxi lla with four teeth belonging to a fourteen-year old individual (Kulna I), partial
parietal bone (Kulna II), and three milk-molars (Kulna III-V) (Jelinek 1988).
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Table 3.17 Stone Artefacts from Kulna Layers 6a and 7a
[data as reported in Valoch 1988]

Layer

Artefact type

Flakes
Blades
Cores
Fragments
Broken pieces
Pebbles
All classified
retouched and
unretouched
artefacts
All classified
retouched and
unretouched
artefacts
Debitage
TOTAL
Retouched
artefacts
Bordes' types

N
233
23
42
45
41
16
400

6a
%
58.3
5.8
10.5
11.3
10.3
4
100

N
1467
132
321
291
185
67
2463

%
59.6
5.4
13.0
11.8
7.5
2.7
100

400

39.2

2463

27.5

621
1021
381

60.8
100
37.3

6495
8958
1499

72.5
100
16.7

296

29.0

1055

11.8

7a

In addition to these stone artefacts, bone artefacts have also been found in both layers.
Layer 6a yielded 109 bone artefacts and layer 7 a yielded 1162 bone artefacts. These
include bones used as retouchers, retouched bone artefacts and bone tools (Valoch
1988).
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Table 3.18 Lithic Raw Material Types from Kulna Layers 6a and 7a
[data from Valoch 1988 and Neruda 2001]

Raw material

Spongolite
Quartz
Quartzite
Black chert
Grey chert
Byci Skala chert
Brow n silicite
Radiolarite
Rock crystal
Other cherts
Other quartzites
Other silicites
Patinated silicite
Brow n opal
Limestone
Greywacke
TOT AL

Distance
to source
(in km)
6-10
0-5
1-6
5-10
5-10
12
5-10
100
40
?
?
?
?
?

0
0

Layer
N
303
23
17
5
9
2
8
'1

.)

11
4
4
2
2
0
2
5
400

6a
%
75.8
5.8
4.3
1.3
2.3
0.5
2.0
0.8
2.8
1.0
1.0
0.5
0.5
0
0.5
1.3

7a
N
1935
149
46
38
51
13
39
8
34
. 10

10
65
0
2
1
61
2463

%
78.6
6.1
1.9
1.5
2.1
0.5
1.6
0.3
1.4
0.4
0.4
2.7
0
0.1
0.04
2.5 ·
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Table 3 .19 Uncalibrated C Dates from Kulna - Layer 7 a
[data from Valoch 1988]

Sample No.

Date

GrN 6024
GrN 6060

3 8,600+950-800
45 ,660+ 2850-2200

GrN 10347

44,000+ 12,000-5000

Material

Industry

'extr akt'
burnt
bone
charcoal

Micoquian
Micoquian

- Year of
excavation
1961-76
1961-76

Micoquian

1961-76

Table 3 .20 ESR Dates from Kulna
[data from Rink et al. 1996]

Date

Layer

Industry

50±5 ka
69±8 ka

7a
9b

Mi co qui an
Micoquian

Year of
excavation
1961-76
1961-76
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Table 3 .21 OSL Dates from Kulna
[author's data]
LAB

DATE

LAYER

INDUSTRY

YEAR
SAMPLED

29,700±1800
70,500±5100
68,300±5300
71,090±4000
63,360±3830
45,810±2920
70,500±5500
71,300±6200
77 ,500±6900
93,500±8700
98,000±8800

6a
6a
6a
7a
7a
7b
7c
9b
11
12a
14

Micoquian
Micoquian
Micoquian
Micoquian
Micoquian
Micoquian
Micoquian
Micoquian
Taubachian
Taubachian
Taubachian

2003
2005
2005
2005
2005
2005
2003
2003
2003
2003
2003

CODE
K0081
K0675
K0674
K0676
K0677
K0678
K0080
K0079
K0078
K0077
K0075

Significance of Kulna
The analysed LMP lithic assemblages from Kulna have a crucial role in this research
because they form a link between the end of the Neanderthal occupation and the EUP
assemblages, which will allow a more thorough view into the complexities of this
period. The age of the Micoquian industry in layer 6a is uncertain at this stage but it
could be as young as 30,000 years old. If this age for layer 6a is confirmed, it shows
that the LMP industries manufactured by Neanderthals may have been on a different
trajectory to the local examples of EUP assemblages, manufactured either by H.
sapiens or the Neanderthals.

3.4. 7 Surface Sites

Surface scatters of artefacts dominate the archaeological record in many parts of the
world. Although they are often dismissed as disturbed and thus of little scientific
value, when the research question is concerned with landscape use, surface artefact
scatters hold great potential for understanding past landscape use (Fanning and
Holdaway 2001). Although chronological change through time cannot be studied
using artefacts found on the surface, there is a potential to investigate change across
space (Holdaway et al. 1998).

There are several hundred known EUP surface sites in Moravia. Szeletian sites
number approximately 100 (Oliva 1991 a). The concentration of Aurignacian sites in
Moravia is the highest east of France (Oliva 1993). Oliva (1991b) also lists
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numerous Middle Palaeolithic surface sites. Surface collections of Palaeolithic
artefacts have been conducted in the Czech Republic for at least the last 100 years, by
archaeologists and amateurs alike. Given that surface assemblages are outside the
scope of this thesis, a brief summary will be provided in this section.

Chronological information is not available for the surface sites because they are not in
stratigraphic contexts, however many attempts have been made by the local
archaeologists to guess their age based on typological similarities to excavated
assemblages of known ages. Burnt stone artefacts are currently being analysed at the
thermoluminescence laboratory at the Research School of Earth Sciences, Australian
. National University, to determine their potential for dating. Surface sites are useful
for spatial, technological and typological studies. As knowledge of chronology is a
very important variable in this research, the ~urface sites will (for the most part) be
excluded. Nevertheless, it is very important to take the surface collections into
account and not base models of prehistoric occupation merely on the stratified
evidence, since the stratified sites account for less than 5% of the EUP archaeological
material in Moravia (Oliva 1991a).

The sites typologically designated as Bohunician are confined to the Brno Basin
(Svoboda 1983), whereas the Krumlovsky Les area contains predominantly Szeletian
assemblages. However the latter area has quite a few assemblages classified as
Aurignacian as well. The relatively large artefacts in some of these assemblages has
led some authors to argue that they are either 'archaic Aurignacian', or that the large
size of these artefacts can probably be attributed to a primary workshop site (see
discussion in Allsworth-Jones 1990). Some of the Bohunician surface assemblages
are very rich with tens of thousands of artefacts (Svoboda and Siman 1989). For
example, the Lisen assemblage located 2 kilometres east of Stranska Skala, numbers
at least 27,653 artefacts (Svoboda 1986), however it is likely that several
assemblages from different time periods were mixed (Svoboda and Siman 1989).
The Bohunician assemblage collected from Ondratice, about 50 kilometres north-east
of Brno on the eastern edge of the Drahany plateau, contains 11,211 artefacts
(Allsworth-J ones 1990).
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Numerous surface assemblages classified as Aurignacian have been further classified
as 'endscraper-dominated' and 'burin-dominated' (Svoboda and Siman 1989). Local .
authors have variously interpreted these differences as reflecting an evolution from
end-scraper dominated to burin-dominated (Valoch 1964), or as a coexistence of two
separate Aurignacian facies, each of them undergoing its own evolution from sidescraper dominated to composite tool-dominated assemblages (Oliva 1981). These
collections often number more than one thousand aiiefacts; for example Urcice I
numbers 8000 artefacts and Nova Dedina I numbers over 10,000 artefacts (Podborsky
et al. 1993). There are also numerous 'Aurignacian-like' surface collections which
are described as being closer to Szeletian because they have substantial numbers of
typical side-scrapers and leafpoints. "In many cases, it is not clear whether they are
Aurignacian or Szeletian." (Svoboda and Siman 1989:318). "The role of the
'atypical' or 'szeletoid' Aurignacian remains unknown" (Svoboda and Siman
1989:319). Recent excavations in northeastern Hungary have confirmed that
Szeletian industries are not necessarily older than Aurignacian industries. In fact,
these new dates confirm that in the Hungarian sites, the Szeletian and Aurignacian
assemblages are contemporaneous (Adams and Ringer 2004). According to Prosek
( 1951 ), Szeletian leafpoints and Aurignacian bone points were also present in the
same layer at the west Slovakian stratified site Dzerava Skala.

The assemblage types are often concentrated to specific geographical regions. For
example, the Napajedelska Brana (Napajedla Gate) area in eastern Moravia contains
dense concentrations of surface assemblages classified as Aurignacian (Oliva 1993).
These assemblages are described in the following way: "The typical feature of the
Moravian Aurignacian [surface assemblages] is its maximal typological range and its
internal geographic heterogeneity" (Oliva 1993 :47). This author interprets this
variability as cultural differences.

The Szeletian surface assemblages are characterised by leafpoints, where assemblages
which exceed 100 retouched artefacts tend to have 5-15% leafpoints. The Levallois
method is rarely used in lithic reduction. In instances where it does occur, it is always
connected with the occurrence of SS chert. Sites where this occurs are grouped in the
Bobrava River valley southwest of Brno, and west of Moravsky Krumlov. These
assemblages are considered to be a particular facies of Szeletian (Oliva 1991 a). For
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example, the Mohelno surface site in the Bobrava River valley, about 30 kilometres
south-west of Brno, has been variously classified as either Szeletian or Bohunician
because it contains technological and typological elements of both, and to roughly
equal degrees. It has been variously called as "Bohunician heavily influenced by
Szeletian" (Skrdla 1999a:46), and "Szeletian with a strong Bohunician influence"
(Oliva 1986; also see Nerudova 2001). The unusually high proportion of
implements in man y of the surface collections strongly suggest that only particular
kinds of artefacts were selected for collection. For example, the Mohelno assemblage
numbers 583 artefacts, of which 184 are implements. As a result, these collections
are unlikely to be representative of the original assemblages, but are probably specific
selections based on particular collection methods (e.g. see Skrdla 1999a).

In the Lysice basin (10 kilometres west of the Moravian Karst) approximately 100

sites classified as Szeletian have been documented, but only seven have yielded
leafpoints. Instead, Micoquian bifacial forms are predominant. There are no
Szeletian finds west ofNa paje dla Gate where very rich Aurignacian assemblages
have been collected (Oliva 1991a).

The large numbers of collected retouched artefacts (often several hundred to several
thousand) indicates regional settlement stability and high degree of sedentism and
territoriality (Oliva 1993). The rich sites are often concentrated at strategic locations
such as where mountains and lowlands-meet and where herd animals movements were
restricted by natural obstacles. An example of this is the high concentration of
Aurignacian assemblages in the vicinity ofNa paje dla Gate , the eastern hillsides of the
Drahany Plateau, and the Krumlovian Forest area. All of these locations are elevated
high above the surrounding plain , with excellent views in several directions. Even
leafpoints (the type artefact of Szeletian assemblages) , sometimes comprise up to 2%
of the surface Aurignacian assemblages (Oliva 1993). This could indicate that
leafpoints were also manufactured by the Aurignacians, or that these assemblages are
vertically mixed, possibly as a result of deflation of the land surface.

Approximately 95% of all artefacts from the MIUP h·ansition period in Moravia
originate from surface sites. These rich collections attest to the great archaeological
richness of the region. At the same time , these collections lack organic artefacts and
83

typologically speaking, they are often diverse combinations of Mousterian,
Micoquian, Bohunician, Szeletian, and Aurignacian elements. As a result, they
further complicate the picture of the EUP occupation in this region.

3.5 Summary
This chapter introduced the history of Palaeolithic research and Palaeolithic sites in
Czech Republic. The main published findings relating to the four Moravian sites
being studied in this project were summarized. This infonnation will provide the
necessary background for subsequent analyses and interpretations of the findings
resulting from this research project. The four sites being analysed, namely Stranska
Skala, Bohunice, Vedrovice V, and Kulna, have all yielded rich stone artefact
assemblages so they all have a very important role in studying the M/UP transition in
this region. The findings presented in this chapter will serve as an imp01iant basis for
interpreting new data presented in this thesis in subsequent chapters.
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The new OSL dates for Stranska Skala agree well with the C dates. This increases
our confidence in the reliability of the ages of these assemblages. The surprisingly
older OSL dates for the Szeletian industry at Vedrovice V indicate that this industry

I

could be much older than previously thought. If the OSL age is confinned it would

'i

strongly suggest that this industry was manufactured by the Neanderthals. The large
number of surface sites indicates that the EUP occupation of this region was dense
and/or long-term, which holds promises for more undiscovered stratified sites to be
found in the future.
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CH AP TE R 4. ME TH OD S OF ANALYSIS

This chapter outlines the theoretical background to this research, discusses past
research methods and gives a rationale for the particular approach used in this
research. The second part of the chapter provides a list of artefact variables and the
definition and attributes of these variables.

4.1 Theoretical Background
4.1.1 Paradigms

Typological classifications are traditionally used to describe stone artefact
assemblages. The typology proposed by Bordes (195~, 1961) is the most frequently
used classification by archaeologists for European Palaeolithic stone artefact
assemblages. This is primarily a morphological typology, where the shape of the
object and location of retouch determine the type and, to a lesser extent, technological
characteristics (i.e. processes of manufacture). A detailed summary and descriptions
of the particular types is available in Debenath and Dibble (1994:6).

In contrast to the traditional typological schemes, man y studies have now

demonstrated that morphological variation in man y lithic assemblages occurs along a
continuum. The reduction continuum models further propose that the continuous
variation in morphology reflects different stages in a continuous reduction process
(e.g. Dibble 1984, 1987, 1995; Hiscock and Attenbrow 2005a, b; Holdaway et al.
1996; McPherron 1994, 2000; Rolland and Dibble 1990). A relationship betw een
morphological transformations and extent of reduction has been demonstrated for a
num ber of Palaeolithic assemblages from vaiious parts of the world. For example,
Dibble (1984, 1987) demonstrated this in selected Iranian and French Middle
Palaeolithic assemblages, Neeley and Barton (1994) demonstrated this in microliths
from Levantine Epipalaeolithic assemblages, Hiscock (1996) demonstrated this on the
Dabba industry from Haua Fteah (Libya), Flenniken (1985) and Whe at (1976)
demonstrated this on biface assemblages in North America, and Clarkson (2002b,
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2005) and Hiscock and Attenbrow (2003) demonstrated this on Australian
assemblages.

This model has also been found to be capable of explaining a large part of the
morphological variation in notched flakes from French Mousterian assemblages
(Hiscock and Clarkson 2007; Holdaway et al. 1996). The reduction model and its
ramifications are in direct opposition to the assumption inherent in typological
classifications, where variation is implicitly assumed to occur in discrete clusters
which are represented by the implement types. In fact, typology reduces the observed
variability in artefact assemblages to such an extent that chronological changes are
readily apparent (Hiscock and Attenbrow 2005b ). Although reduction models are
becoming increasingly popular in some parts of the world the majority of
archaeologists still adhere to the traditional typologies, primarily for their descriptive
usefulness.

Although it has been demonstrated that the reduction models are a powerful
explanation for intra-assemblage morphological variability, it should not be assumed
that this applies to all lithic assemblages. For example, Kuhn (1992) argues that at
Grotta di Sant' Agostino, a Middle Palaeolithic site in Italy, the shapes of blanks have
a stronger influence on some retouched artefact forms than reduction. Close (1991)
has argued that implements in the Middle Palaeolithic assemblage Bir Tarfawi
(Eastern Sahara) are independent types based on design and not simply stages in a
reduction sequence. Gordon (1993) has argued that the Mousterian point at Ghar
(Israel) is an independent type and not simply an exhausted form of scraper.

Bordes' typology possesses a number of characteristics which make it inappropriate
for use in lithic analyses. The following seven points explain this in greater detail.

1. Bordes' method of classification is largely subjective because it requires
judgements regarding the quality of manufacture ('typical' vs. 'atypical'),
interpretations of function (e.g. Mousterian points vs. convergent scrapers), or
presumed knowledge of the-intention of the prehistoric knapper (e.g.
'predetermination ' of Levallois flakes). This subjectivity decreases the reliability of

86

this typology, as different typologists will classify the same assemblage differently
(Debenath and Dibble 1994).

2. Bordes' typology applies particular criteria inconsistently; for example, different
types of scrapers are characterized based on the specific location and type of retouch,
and virtually each unique combination is designated as a different type even though
nobody has demonstrated whether such distinctions are warranted or not.
Furthermore, the typology is an uneven mix of the.technology of blank production
and the application of secondary modification (i.e. retouch). It is unknown which
attributes or types are functional, stylistic, or related to some other factor. Because
the exact meaning of each type is unknown in cognitive or behavioural terms, the
typology is primarily descriptive and not analytically useful (Debenath and Dibble
1994).

3. Bordes' typology (and typological schemes in general) gives the impression that it
reveals natural, real divisions inherent in the material. In other words, it gives the
impression that 'ethno-taxonomic' divisions are being replicated, according to the
knapper' s intention (Hiscock 2007). Again, there is no evidence that this is the case
(cf. Odell 2001).

4. The traditional typological approaches to a1iefact assemblages are insensitive
measures of manufacturing tech nolo gy," ... because the focus of type construction
involves a reference to intended function and membership of each class reflects nontechnical observations of size and shape, the resulting type classifications often
contain objects created by diverse processes." (Hiscock and Attenbrow 2005b:30).

5. The types are seen as discrete entities instead of existing along a continuum of
variation. Traditional typological studies involve arbitrary divisions of objects into
· types, and the normative description of those categories in idealist terms; i.e. each
type is a mate1ialist expression of ancient designs (Hiscock 2007). The
morphological vaiiation in stone artefact assemblages is presumed to be
discontinuous, and each 'type ' is considered to reflect the design of a functionally
specific tool (Hiscock and Attenbrow 2003).
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6. Bordes and many other typologis ts assume that the types reflect intention al endproducts that were behaviou rally and cognitive ly meaningf ul. In this view, the
variabilit y within individua l type categorie s is seen as deviation from a consciou s
norm, as a result of errors, or ad hoc accommo dations to specific circumsta nces such
as blank morpholo gy, or due to other external factors, such as the use of raw materials
with different flaking qualities. The variabilit y between types is assumed to relate to
differenc es in style, or to reflect different activities that required specific tools
(Debenat h and Dibble 1994).

7. The applicati on of the typologic al criteria, i.e. repeated shapes, regular form, etc.,
results in the identifica tion of a small proportio n of an artefact assembla ge which is
considere d to have been designed as tools for specific activities. Only a small portion
of the artefact assembla ge is usually used for character ising the whole assembla ge
(Hiscock 2007; Hiscock and Attenbro w 2003).

A descripti ve typology such as Bordes' does address a need which is useful to both
typologis ts and materiali sts. A standardi zed type list allows comparis on and
integratio n of many different lithic assembla ges from a large geograph ical area and
from a wide temporal spread. However , "the goal of archaeolo gy is not to account for
the typologic ally defined contrasts between assembla ges, but to gain insight into the
behavior of prehistor ic hominids " (Kuhn 1992: 126). A standardi zed type list is not
useful in this work since the goal is to obtain quantitat ive data which can be used to
compare assembla ges, with the goal of inferring behaviou rs of the assembla ge
manufact urers. This is somethin g that a typologic al analysis is not capable of
achieving .

Disputin g the meaning of types in typologic al schemes is not a recent phenome non.
The current debates between typologis ts and proponen ts of the reduction continuu m
models are reminisce nt of the exchange s between American archaeolo gists Spauldin g
and Ford in the 1950s. Spauldin g (1953, 1954) argued that types were inherent in
prehistor ic objects and that their classifica tion follows the distinctio ns that their
prehistor ic manufact urers intended. Ford (1954a, b) argued that types were not
inherent in artefacts and that they were merely construct s of archaeolo gists who
devised the typology.
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For an investigation of stone work ing technology, there are compelling reasons to
abandon the typological approach and to adopt an analytical tactic that is effective in
describing processes of knap ping and the diversity of manufacturing outcomes. To
avoid the man y pitfalls of the typological approach and to gain analytically useful
data a technologically-oriented materialist approach, as defined by Hisc ock and
Atte nbro w (2005b ), is deem ed more appropriate for analysis of these technologies. It
offers the following advantages over the typological approach:

(i)

The materialist approach divides an assemblage into categories base d on
observable features without referring to ideal forms, the mental
predisposition of the maker, or the presu med goals of the artisan.

(ii)

Both inter- and intra-class variation is emphasised by mate rialis t
descriptions.

(iii)

Materialist classifications analyse the artefact in terms of the mech anism s
by which it was created, rather than the presu med purposes for whic h it
was created (Hiscock 2007).

(iv)

A fundamental advantage of the materialist approach is that the
construction history of each artifact is bein g taken into account, prov iding
clear data about manu factu ring processes and creating quantitative images
of variability with in an assemblage. Furth ermo re, assertions about the
knap per' s ment al goals are not presu mpti vely incorporated into the
description of artefacts (Hiscock 2007).

The aim is to detect patterns in the lithic data using various statistical analyses and
then use this data to draw inferences about the lithic econ omy, group mobility,
raw material use, site use and technological organization. Such interpretations
will then be used to construct land-use systems prese nt in Mora via durin g the
Midd le-U pper Palaeolithic transition. The particular statistical analyses chos en in
this research follow their standard usag e in archaeological literature (e.g. Clar kson
2002b; Hisc ock and Attenbrow 2005 a; Kuhn 1991 , 1995 , 2004) wher e simi lar
questions are bein g posed. As the various analyses are introduced in later
chapters, their relevance to the questions bein g explored will be clarified.
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4.1.2 Artefact Function and Use-Life

The concept of object use-life has been employed by archaeologists since the 1970s
(e.g. Schiffer 1975, 1976). An example of its application to stone artefacts is in
research where the focus is on changes to the morphological or functional
characteristics of the artefact as it is reduced through successive episodes of flaking
(e.g. Gosden and Marshall 1999). A European variant of this development, known as
chaine operatoire, has been used widely by archaeologists as a conceptual framework

for studying the entire history of the tool rather than just the manufacturing activities.
Lithic tools undergo a use-life and each individual artefact often acquires different
functions as its morphology changes through resharpening and use-wear. Although
according to the conventional wisdom that stone tools were manufactured based on
the artisan's mental template, several lines of evidence suggest that this has seldom
been the case. Tool manufacture was a dynamic process. Artefacts discovered in
archaeological contexts were often parts of composite implements and their forms and
working edges were occasionally sharpened and shaped during their use-lives. These
modifications can change the final form of a tool to such a degree that it changes its
archaeological classification (Odell 2001). Although Binford (Binford and Binford
1966; Binford 1973) and subsequent researchers believed they could infer function
from the morphology and the general appearance of implements, it has become
increasingly apparent that the traditional interpretations of stone artefact functions are
not necessarily correct (see Andrefsky 1998). The Bordesian implement categories
assume a single function for each artefact type, however many lithic studies suggest
that lithic artefacts are multifunctional tools (e.g. Andrefsky 1998 - overview;
Anderson-Gerfaud 1990; Beyiies 1988).

Each stone tool form may have several different functions and no artefact function
can be ascribed to a particular form in all cases (Andrefsky 1998). Also, various
ethnographic studies suggest that people do not treat a stone tool as a type but rather a
piece of stone with an effective edge that will get the job done (e.g. Heider 1967;
White 1967). Although ethnographic studies are occasionally referred to in this
thesis, it is not unquestioningly assumed that the behaviour of modem hunters and
gatherers is the same as that of Palaeolithic humans in Central Europe; however, it is
also recognised that ethnographic models can be useful when cautiously applied to the
behaviour of past hunters and gatherers (cf. Odell 2004:3).
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Because functional terms used by archaeologists for various tool forms often do not
correlate with actual aiiefact function (or functions) , they actually misrepresent the
functional character of assemblages (Andrefsky 1998). Additionally, experiments
have established that trampling damage can be incorrectly interpreted as usewear.
The effects of trampling can be a confounding influence for functional (and even
typological) interpretations (Odell 2001).

In fact, there is existing evidence that even the common assumption that retouched
flakes are tools may be suspect. For example, Hiscock (2004) observed the knapping
process among Alyawarra Aborigines in Central Australia, and he found that almost
all retouched flakes were discarded after manufacture without ever being used. Only
one of the retouched flakes and several of the unretouched flakes were selected for
use as tools. This author concluded that among the Alyawarra the flakes selected for
use as tools were selected through a complex social interaction, rather than the
predictable application of predefined and inflexible mental templates. In fact,
unretouched flakes are often favoured over retouched flakes because their edges are
sharper (Odell 2004). Dibble and McPherron (2006) argue that at the MP site of
Pech de l' Aze (France) small, unretouched flakes were produced for specific
functions, which contradicts the common assumption that such artefacts are debitage
(i.e. waste products) produced during the manufacture of other artefact forms (which
are assumed to have been the desired end products).

Given this situation where artefact function cannot be simply inferred from their
morphology, and in the absence of systematic usewear and organic residue studies of
the artefacts from the Moravian sites being studied, knowledge of tool function is not
presumed and consequently tool function is not used for interpretations of site use in
this research. Future usewear and organic residue studies on these artefacts may yield
useful information which can be used to complete the emerging picture of lifeways
during the M/UP transition in Moravia.
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4.2 List of Attributes Used and Their Definitions
4.2.1 General Attributes of Variables
All of the attributes listed in this section were recorded for each analysed artefact.
Where a particula r attribute was not applicable to a particula r artefact it was not
recorded. For example, the type of terminati on for a proximal flake fragment or
platform measurem ents for a distal flake fragment were not measured since such
broken flakes are missing those attributes. For this reason, wherever broken flakes
are included in the analyses, some flake attributes such as weight, length (on
transvers ely broken flakes), Elongatio n Index and % edge retouched are not included.
For broken flakes, the attributes used in the analyses (such as width and thickness on
transvers ely broken flakes) were measured in the same way as for complete flakes, as
described in Tables 4.3, 4.4 and 4.5.

Because lithic reduction is the major variable investiga ted in this thesis, retouched
flakes were considere d more relevant than unretouc hed flakes in addressin g a number
of questions posed by this research. However , small samples of unretouc hed flakes
were also measured and used in comparis ons with retouched flakes in the relevant
analyses. The samples of unretouc hed flakes were selected from the collection s in a
systemat ic manner. The total numbers of retouched flakes analysed in this thesis do
not always correspon d to the totals listed by the excavators (see chapter 3). Care was
taken to include all pieces provided for analysis by the relevant institutions where the
artefact assembla ges are stored, however.

Strictly speaking , a stone tool is defined as a piece of rock that is used by humans and,
using this definition, stone tools are identified primarily through the recogniti on of
wear and/or residue distinctiv e of use. Bordes (1961) defined 'impleme nt' as an
artefact considere d to be designed. There is a subtle difference in the definition s for
the terms 'tool' and 'impleme nt' , but many archaeologists use these two terms
interchan geably and this thesis follows this convention. Use-wea r or residue analysis
was not undertak en in this research, so it cannot be conclusiv ely proven that each
retouched flake studied is a·tool, and there are very few systemati c use-wear studies
of the assembla ges analysed for this work (but see Sajnerov a 2003 for a limited
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study). As a result, the com mon archaeological assum ption that retou ched flakes are
tools is acce pted in this resea rch (but see Hisc ock 2004).

Table 4.1 List of General Variables and Their Definitions as Used in this Analysis

Variable

Definition

Artef act
Raw mate rial
Impl emen t

An object manu factu red by humans.
Categ ory of rock from whic h the artefact was made.
Artefact considered to be designed.

Com binat ion imple ment

An implement whic h is a comb inatio n of two or more
imple ment types.
Archaeological site from whic h the stone artefact
originates.
The excav ation unit as designated by the excavator.
The excavation level (or layer) as desig nated by the
excavator.
Desig nated by the analyst.
Desig nated by the excavator.

Site
Unit
Level
Artef act numb er
Spec imen numb er

Table 4.2 List of Attributes of General Variables

Variable
Site
Arte fact type [as defin ed by Hisc ock
(2002)]
Impl emen t type [as defined by Bord es
(1961 ), and as prese nted in Debe nath and
Dibb le (1994)]

Raw mate rial

Options
Stranska Skala, Ku.Ina, Bohu nice, or
Vedr ovice V
Flake, core, or flaked piece.
Endscraper, sidescraper, notch, denticulate,
burin, percoir, leafpoint, other biface, bee,
atypical scraper, alternate scraper, limace,
stemm ed scraper, Mous terian point,
Mous terian disc, other scraper, chopper,
cleaver, raclette, or retoucher.
Radiolarite, Stranska Skala chert,
Krum lovsk y Les chert, Spongolitic chert
(Spongolite), Olom ucan y chert, Byci Skala
chert, Othe r chert, Flint, Chal cedo ny, Quartz,
Smok y quartz, Brow n quartz, Rock crystal,
Drah any quartzite, Ondr atice quartzite, Othe r
Quartzite, Kulm ska greywacke, or Othe r
greywacke.

The follo wing meth od was used to class ify artefacts, and to disti ngui sh artefacts from
non- artef acts (see Hisc ock and Atten brow 2005 b ):
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1. Are there negative or positive scars?

Yes= Flaked artefact ... (Go to 2)
No= Not a flaked artifact

2. Are there missing or obscured portions that prevent identification of a ventral
surface?
Yes = Ambiguous, classified as a Flaked Piece
No= Unambiguous ... (Go to 3)

3. Is there one or more positive scars?
Yes= Flake ... (Go to 4)
No= Core

4. Were scars produced after the last ventral surface was created?
Yes = Retouched flake
No= Unretouched flake

4.2.2 Flake Attributes
There are no formulae for making behavioural interpretations based on the results of
lithic analyses, because the context of lithic production has such a profound effect on
the characteristics of a particular assemblage (Andrefsky 2005: 112). Therefore,
multiple lines of evidence are used in this research to support various interpretations.

Although lithic researchers have often assumed that particular independent variables
can account for particular flake att1ibutes, experimental research has demonstrated
that there are no attributes which are affected by a single independent variable (Pekin
1996). It is impossible to differentiate the individual effects of independent variables
- there is no one-to-one correlation between flake attributes and independent
variables, and the effects of different combinations of independent variables ( e.g.
percussor mass, percussor velocity, percussor diameter, angle of blow, platform
width) can produce a similar combination of flake attributes ( e.g. flake mass). Pekin
(1996) concludes that more· experiments are needed to establish the interrelationships
between independent variables and specific attributes.
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There is a large num ber of attributes that can be recorded for flakes. The decision of
which attributes to measure and record ver y mu ch depends on the questions bei ng
investigated. In this research, the decision of which attributes to measure were par tly
bas ed on the previous experience of lithic analysts who pursued similar questions in
their successful research projects, and partly on published accounts of the specific
attributes which proved to be useful for specific analyses. A list of the flake attributes
that were considered relevant in answering the questions pos ed in this thesis is
presented in Tab le 4.3.

Table 4.3 List of Flake Variable Definitions and Variable Attributes
[Weight was recorded to one tenth of a gram. All dimension measurements were recorded to
one hundredth of a millimetre.]

Flake variable

Definition

Attributes

Wei ght
Length

Weight of artefact in grams.
Perpendicular distance from the
ringcrack to the distal end.
Distance between the lateral
margins of the flake measured at
the midpoint, at right angle to
the measured percussion length.
Distance between the ventral
and dorsal surfaces measured at
the intersection poin t of length
and width.
The angle between the striking
platfom1 and the dorsal surface
of the flake.
The amount of cortex on the
dorsal surface. Recorded as a
percentage group.
Location of the cortex on the
dorsal surface.

Numerical value
Numerical value

Wid th

Thickness

Ext erio r plat form angle

Cortex amo unt

Cortex location

Bre aka ge

Frag men t
Ter min atio n

Plat form ·width
Plat form thickness

Plat form surface

Unbroken artefacts were
recorded as complete. Wh en an
artefact was broken, the location
of the breakage was recorded.
The remaining portion of brok en
flakes.
The nature of the termination
(last point of contact betw een
the core and the flake at the
distal end) .
The distance across the platform
betw een the lateral margins.
The distance across the platform
from the ring crack to the dorsal
surface (i.e. perpendicular to
platform width).
A qualitative assessment of the
nature of the platform surface.

Numerical value

Numerical value

Numerical value

0%, 1-25%, 26-50%, 51-75%,
7 6-99 %, or 100 %.
Left proximal, left distal,
middle, right distal, and/or right
proximal.
Complete, proximal, medial,
distal, or longitudinal.

Proximal, distal, medial, or
longitudinal.
Feather , step, hinge, or
outrepasse.

Numerical value
Numerical value

Single (one surface plane),
multiple (more than one surface
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Platform type

A qualitative assessment of the
type of platform.

Overhang removal

Presence/absence of overhang
removal.
The number of ridges as
observed along the width axis
on the dorsal surface.
The number of negative scars on
the dorsal surface.
Presence/absence of negative
scars the flake received after it
was separated from the core
(e.g. Hiscock 2007).
Presence/absence of refitting of
the pieces which were originally
separated in the archaeological
context.

Number of arisses

Number of dorsal scars
Retouch

Conjoin

plane), cortical (some or all of
the surface is covered by
cortex), faceted (presence of
negative scars from flaking) ,
shattered/absent (platform is
shattered or absent) , or
indeterminate (not possible to
determine the nature of the
platform surface). In some
analyses, the category 'other'
refers to shattered/absent and
indeterminate surfaces.
Focal (less than twice the size of
the cone), broad (twice the size
of the cone or larger), or
gull wing (shaped like a
gull wing).
Yes or no.
Numerical value (integer)

Numerical value (integer)
Yes or no.

Yes or no.

Linear dimensions of flakes such as length, width and thickness are useful because
they are a good predictor of reduction stage. Weight is also a good predictor of the
stage ofreduction and it covaries with the linear dimensions (Shott 1994:80).
Platform surface type can reveal infonnation about the core because it was part of the
core platform before the detachment of the flake. In this research, the platform
surface type is directly relevant for testing claims about industry types (Aurignacian
and Bohunician - see chapters 5 and 6). Some studies have found that platform size is
useful for determining the stage of reduction (see Andrefsky 2005). The platform
angle can also be used as another measure of platform size; however its measurement
has been found noto1iously difficult to replicate (Andrefsky 2005:92). The presence
of dorsal cortex can help with identifying the source of the raw material (Holdaway
and Stern 2004: 144). The amount of dorsal cortex on flakes can also be informative
of the stage of reduction since, as a general rule, flakes with less or no dorsal cortex
tend to be more reduced than fully cortical flakes. The number of arrisses and the
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number of dorsal scars can be indicative of stage of reduction and of the core that the
flake was detached from. The presence or absence of platfonn overhang can also
reveal information about core reduction, because overhang removal indicates that
precise control over flake removal was required (Holdaway and Stem 2004: 144).
The types of flake termination have often been used in assessing levels of skill
associated with a particular assemblage; too much force results in an outrepasse
termination, and optimal force will result in a feather termination. The wrong
platform thickness or angle results in either a step or a hinge termination (Holdaway
and Stem 2004:133).

4.2.3 Notches

Notches are distinct concavities in the plan shape of the retouched edge. Five
attributes of notches were recorded.

Table 4.4 Notch Characteristics and Their Definitions

Notch variable

Definition

Attributes

Number of notches

Numerical value (integer)

Type of notch

The number of the notches
identified on each specimen.
Category of notch.

Location of notch

Location of notch on the flake .

Diameter

The length of the retouched
edge spanned by the notch.
When more than one notch was
present on one piece, only the
diameter of the largest notch
was recorded.
The distance from the notional
straight line spanning the
opening of the concavity to its
maximum deviation from the
retouched edge. When more
than one notch was present on
one piece, only the depth of the
largest notch was recorded.

Depth

Simple (manufactured with one
blow), or complex
(manufactured with more than
one blow) .
Proximal end, left proximal,
right proximal, left medial, right
medial, left distal, right distal, or
distal end.
Numerical value

Numerical value
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4.2.4 Retouch Characteristics

Assessing the degree of retouch on flakes is one of the most important tasks of this
thesis, since this variable has become one of the most critical factors in testing models
of land-use, mobility patterns and technological organization (e.g. Blades 2003;
Clarkson 2002b, 2007; Hiscock 1994, 2006; Hiscock and Attenbrow 2003, 2005b;
Kuhn 1991, 1995). In this research two retouch indices are used; the Kuhn Index and
the Clarkson Index.

The Kuhn Index
The resharpening of tools is an economical tactic for producing sharp, usable edges
while minimizing the cost of transpo1iing multiple tools or bulky raw materials, and
has been observed ethnographically (see Kuhn 1990). The Kuhn Index is a useful
and reliable measure of reduction or resharpening, and is useful for unifacial flakes.
Kuhn (1990) describes two methods of arriving at the index of reduction. The
simplest way is to measure the thickness of the flake at the te1mination of retouch
scars (t) and the maximum medial thickness of the flake (T). The Index is then
obtained by simply dividing T by t (i.e. t/T) (Kuhn 1990). The second method of
obtaining the Index is by measuring the angle of retouch (a) and the depth of retouch
or extension of retouch scars (D). The Index is then calculated using the formula
[sin a(D)/T] (Kuhn 1990). In this research, the former method is used to calculate the
Index.

Dibble (1995) has criticised the Kuhn Index, citing its unresponsiveness to retouching
on flakes which have flat dorsal surfaces parallel to the ventral surface (the 'flat-flake'
problem). However, Hiscock and Clarkson (2005a) point out that even flakes with
very flat dorsal surfaces may often have cross-sectional variation caused by the
outward curvature of the ventral face. Hiscock and Clarkson (2005a, b) conducted
experimental testing that confirmed that the Kuhn index performs well as an absolute
measure of reduction, especially in comparison to a number of alternative techniques,
and the flat-flake problem is not an obstacle for this index. Most recently, Clarkson
and Hiscock (in press) have further demonstrated both the efficacy of this index over
other measures of reduction and its resilience to the effects of varying reduction
strategies, retouch placement, blank type and raw material type.
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In this analysis, the Heig ht and the (corresponding) Thickness measurements were
usually taken at several locations along the retouched edge and mean values were
obtained. This is a useful technique to reduce the effects of small-scale variation in
flake shape, a tactic recommended by Kuhn (1990). To calculate the Kuhn Index,
measurements listed in Table 4.5 were recorded. All are numerical values recorded to
one hundredth of a millimetre.

Table 4.5 Kuhn Index Measurements

Variable
Total edge length of the artefact

Length of retouch

Height
Thickness

Edge angle

Definition
The complete circumference of the piece.
Short sections were measured in straight
lines and the scores then summed.
The total length of the retouched edge.
Short sections were measured in straight
lines and the scores then summed.
Thickness of the retouch scars at a
selected point along the retouched edge.
Maximum thickness of the artefact
measured along the same axis as the
height variable.
The angle between the dorsal and ventral
surfaces created by the retouch scars.

The measurements were taken at up to three different locations along the retouched
edge. When measurements were taken at more than one location, averages were
calculated.

The Clarkson Index
This index provides another means of quantifying variation in artefact retouch and
reduction. This infonnation can be useful not only for testing models of changing
mobility, land-use, economy, and technological organization, but it can also aid in
defining the relationships between tool design, labour investment and morphological
standardization (Clarkson 2002b ).

The Clarkson Index of invasiveness requires qualitative assessments of the area
covered by retouch scars on the dorsal and ventral surfaces of the flake. Each surface
plane of the flake is conceptually divided into eight areas, so when a flake is complete
it has sixteen segments. These segments are labeled as proximal end, left proximal,
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right proximal, left medial, right medial, left distal, right distal, and distal end. The
extent of invasiveness for each segment is estimated and recorded as 0 = no retouch,
0.5 = retouch scars extend to less than the halfway point between the mid-line of the
flake (i.e. the y-axis) and the lateral edge, and 1.0 = retouch scars extend further than
the halfway point (Clarkson 2002b ).

This index is simple to use, versatile and relatively robust. It has also been
demonstrated experimentally that the Clarkson index corresponds closely to artefact
weight (Clarkson 2002b ).

To calculate the Clarkson Index, measurements listed in Table 4.6 were recorded:

Table 4.6 Clarkson Index Measurements

Variable

Possible numerical values

Proximal end
Left proximal
Right proximal
Left medial
Right medial
Left distal
Right distal
Distal end
Number of segments
Number of retouched segments

0, 0.5, or 1.
0, 0.5, or 1.
0, 0.5, or 1.
0, 0.5, or 1.
0, 0.5, or 1.
0, 0.5, or 1.
0, 0.5, or 1.
0, 0.5, or 1.
Between 1 arid 16.
Between 1 and 16.

Each of the eight observations was made on the dorsal and the ventral surface, so a
total of sixteen observations per complete artefact were recorded. By definition, the
number of recorded observations on broken artefacts was always less than sixteen. In
this research, a slightly modified version of the Clarkson Index is used with some
assemblages. Since retouch on the ventral surface is relatively rare on flakes in some
assemblages (see section 5.4), a 'modified' Clarkson Index (MCI) score is out of
eight, rather than out of sixteen.

4.2.5 Cores
Information about cores can also be useful for making various interpretations about
the assemblages and can complement the information obtained from flake analysis.
For example, core size, weight and the number of negative scars can yield information
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relevant to the amount and intensity of reduction that has taken place at the site. To
characterize core size, the maximum length and weight are considered to be the best
combination of measurements (e.g. Andrefsky 2005). This is because cores come in
a very large variety of shapes and sizes, so some attributes such as core width or
thickness are difficult to measure. The maximum length of a core is usually readily
identifiable, however. In Palaeolithic assemblages, cores are more difficult to classify
than flakes.

All cores in the assemblages studied were recorded. Apart from context information
and weight (as for flakes), Table 4.8 lists additional documented attributes specific to
cores which were recorded. All dimension measurements were recorded to one
hundredth of a millimetre.

Table 4. 7 Core Variables, Definitions and Attributes

Variable

Definition

Categories

Centripetal cores

Category of core

Parallel cores

Category of core

Other cores

Category of core

Maximum length

The maximum length of the
core (in millimetres).
The thickness of the core (in
millimetres), perpendicular to
the maximum length along
the adjacent plane and taken
at the midpoint.
Categories of core platfonns.

Pebble, chopper, radial
Levallois, unifacial Levallois,
or bifacial Levallois.
Prepared platform, pseudoprismatic, globular, bipolar,
or miscellaneous.
Irregular, blocky, pyramidal,
Levallois, or blade.
Numerical value.

Thickness

Core platforms

Extent of reduction

The extent of reduction was ·
subjectively assessed (based
on the size and number of
negative scars).

Numerical value.

Cortical, plain, faceted,
cortical+plain, cortical+
plain+faceted, or plain+
faceted.
Light, moderate, or heavy.
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4.2.6

Equipment Used

Several instruments were used to measure quantitative attributes of artefacts. The
weight of each artefact was measured using scientific scales sensitive to one tenth of a
gram. Length, width and thickness were measured using digital callipers sensitive to
one hundredth of a millimetre. Angles were measured using a goniometre, sensitive
to one degree. All quantitative and qualitative data was entered into a laptop
computer. The data was recorded into a LOTUS SMARTSUITE 97-APPROACH
database. Statistical analyses were performed using SPSS FOR WINDOWS 10.
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CH AP TE R 5. EVALUATING THE INDUSTRIAL
CO NV EN TIO NS AT STl lAN SK AS KA LA

All of the lithic assemblages under study have been traditionally classified into
unified typological industries. Lithic assemblages classified as belonging to a
particular typological industry are widely assumed by typological practitioners to be
homogeneous and to be reflecting a common cultural heritage. Unfortunately, the
definitions of these industries are fraught with serious difficulties such as a large
degree of intra-site and inter-site variability, and sampling error due to small sample
sizes (e.g. Churchill and Smith 2000; Straus 1995). In chapter 2 the definitions and
the various unce1iainties concerning the validity of the typological units were
discussed. These irregularities have such a drastic impact on these classifications that
some archaeologists no longer consider them as valid (e.g. Churchill and Smith 2000 ;
Straus 1995).

This chapter tackles issues concerning one of the most important research questions
posed by this thesis; the nature of inter-assemblage variability and the way the
documented differences have been used for defining industrial units (research
question (i), p. 8). Differences in raw materials are not analysed in this chapter since
they are not related to the research question being investigated here , but they will be
dealt with in chapter 8. This chapter will focus specifically on the lithic differences
between the Aurignacian and Bohunician industries at Stninska Skala. The
typological criteria that have been used to classify these assemblages will also be
examined. To examine the validity of the typological characterisations and to explore
the differences between the Stranska Skala Aurignacian and Bohunician industries , a
number of statistical tests were employed in this chapter to test the similarities and
differences between the two industries. The results of these tests are discussed.
Many of the claims regarding the lithic differences between the Aurignacian and
Bohunician industries are directly testable using the data collected. For example, the
relative degree of 'bladeyness' can be established, i.e. flake length/width (also called
elongation), by comparing the average elongation values of retouched and
unretouched flakes between the industries (the Elongation Index as used in this
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research refers to the mean value of elongation for a given sample of flakes). The
average differences between characteristics of retouched flakes such as the intensity
of reduction, flake mass, and basic dimensions such as length, width and thickness
and the mean differences between attributes of cores are also examined.

5.1 The Aurignacian and Bohunician Industries at Stranska Skala
Much of the literature to date has reported that important differences exist between
the younger Aurignacian assemblages and the older Bohunician assemblages, which
justify their division into separate industrial types (e.g. Svoboda 1993a; Skrdla
2003a, b; Tostevin 2000a, b, 2003a). This is a topical question, and the purported
differences between Aurignacian and Bohunician assemblages at Stranska Skala have
also been used to argue for two separate models of the origin of these two temporally
distinct lithic industries (Tostevin 2000a, b, 2003a). Each of these two industrial
types can also be considered as a chronological proxy, because there is a consistent
chronostratigraphic distinction between them. The Aurignacian assemblages are
always younger than the Bohunician assemblages; the Bohunician assemblages
always underlie the Aurignacian assemblages.

14

C dates presented in chapter 3 also

corroborate their chronostratigraphic separation.

One of the criteria used to distinguish the Bohunician and the Aurignacian industries
is the relative proportion of blades. For example, Svoboda (1993a) claims that in
Bohunician assemblages the relative proportion of blades is 20-45%, whereas in the
Aurignacian assemblages the proportion of blades is up to 50%. Another criterion
used to distinguish the two industries is relative frequencies of retouched implements.
The Bohunician is said to contain some Middle Palaeolithic types (sidescrapers and
points), but Upper Palaeolithic types such as endscrapers on flakes and wide blades
and burins are present in greater proportions. Endscrapers always outnumber burins,
and some carinated endscrapers (Aurignacian types) can also be found in the
Bohunician assemblages. In contrast to the Bohunician, the Aurignacian has more
thick and carinated endscrapers, and the ratio of endscrapers to burins can vary
between assemblages (Svoboda 1993a, Svoboda et al. 2002). Such loose definitions
are a testament to the high intra-assemblage and inter-assemblage variability, and to
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the difficulty of using relative frequencies of implement types as a criterion for
definitions of industries. In addition, ·the industrial status of many assemblages is still
being debated, because the assemblages do not exactly fit these definitions but rather
contain various combinations of both industries. This issue is further discussed in
chapter 2 and also in section 3.4.7 .

. Initial series of
Levallo is points

Second series of
Levallois points

,__.,

..,. . st:..A ..··· t
:c. · ·• ·

Target flakes blades

Core residual

____ ____ _./

Figure 5.1 A schematic illustration of the reduction trajectory for the Bohunician industry
(left) and the Amignacian blade industry (right) (from Skrdla 1999b) .

The most important criterion for distinguishing the Aurignacian and the Bohunician
. industries has been the differences in core reduction techniques (see Figure 5.1). The
Bohunician reduction strategy (see Figure 5.2) involves a combination of Levallois
flake and blade flaking (Svoboda and Skrdla 1995; Skrdla 1999b, 2000a, b) where
the intent of the artisan was to obtain a Levallois flake with a faceted platform. Any
blades are by-products (Skrdla 2003a).
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Levallois technology

Upper Palaeolithic
blade technology

Bohunician
technology

Figure 5 .2 The Bohunician reduction technique and its relationship to Levallois and blade
technology (from Skrdla 1999b).

This unique reduction technique is specific to the Bohunician assemblages at Stranska
Skala. It involves the removal of blades from two opposite platforms resulting in a
triangular cross-section from which a series of Levallois points were struck. The
resulting wide frontal face of the core was then narrowed by the removal of several
blades and so on. The Bohunician reduction technique is described in greater detail in
section 2.1.6. Complete refitted sequences are available for the Stranska Skala
Bohunician assemblages and they clearly demonstrate the presence of the Bohunician
reduction strategy, in which the blade and Levallois flakes are struck from the same
core (Skrdla 1999b, 2000a, b ). Based on conjoins from Bohunician assemblage
Stranska Skala III, Neruda and Nerudova (2005) contest this finding by reporting
three different reduction techniques present in the Bohunician of Stranska Skala. Two
of these techniques (' sub -prismatic ' and ' UP blade ' method) involve the production
of blades and the third technique involves Levallois flakes being produced.
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Unfortunately, verifying the presence of the Bohunician reduction sequence in
Bohunice has not been possible (as yet) because the few refitted sequences are
inadequate for comparisons to the Stranska Skala sequences (Skrdla and Tostevin
2005).

The Aurignacian reduction technique, on the other hand, is claimed to have been
oriented towards blade production, and other flakes are considered to be merely byproducts. The Aurignaciari industry is typified by precores with frontal crests and
prismatic cores (Svoboda 1993a), and the 'target artefact' is the blade (Skrdla
2003a). Unf01iunately, very few conjoined artefacts are available for the Aurignacian
assemblages to complete this picture.

Tostevin (2000b, 2003a) investigates the issue of different core reduction techniques
between the Bohunician and Aurignacian industries in a systematic and very detailed
analysis of the lithic operational sequences. He divides the lithic operational
sequence into five knapping domains (core modification, platform maintenance,
direction of core exploitation, dorsal surface convexity system and tool manufacture),
each of which he further subdivides into a varying number of behavioural steps. He
then perfom1s pair-wise comparisons to determine the degree of difference between
the industries for each behavioural step and by adding up the scores for the
behavioural steps in each knapping domain. Based on the relatively large differences
in the behavioural steps identified within the five knapping domains, Tostevin
(2000b) builds an argument for the separation of the Aurignacian and Bohunician
industries. As a result of the measured differences between the two artefact
production sequences, he determines a relatively significant amount of difference
between the two industries. He frames this problem in terms of independent
innovation (in situ behavioural change) versus diffusion (spread of behaviours from
one region to another as a result of either population movement and/or diffusion of
isolated behaviours). Based on the results of his analyses, he argues that the
archaeological record points to two separate diffusion events - the Bohunician
Behavioural Package between 46,000-42,000 BP and the Aurignacian Behavioural
Package between 36,000-32,000 BP. Skrdla (2003c) analysed and compared the
refitted sequences between the Levantine site Boker Tachtit (levels 1 and 2), and the
Bohunician assemblages at Stranska Skala, concluding that the core reduction
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techniques between the two sites are very similar. This supports Tostevin's
conclusion regarding the spread of the Bohunician reduction technique.

Overall, this approach provides the most compelling argument presented thus far for
the separation of the Aurignacian and Bohunician industries at Stranska Skala,
however, it must be remembered that this approach is limited because " .. .it is
virtually impossible to come up with an independent test of an argument about
ethnicity or "technological traditions" in the remote past." (Kuhn 1995). In the next
section, I will discuss other criteria which are often used to differentiate Aurignacian
industries and how they relate to the Aurignacian industries at Stranska Skala.

5.2 Absence of Evidence is not Evidence of Absence: The Missing
Lithic and Non-Lithic Elements of Aurignacian Assemblages at
Stranska Skala
Apart from the issues already discussed, there are several other aspects of the
Aurignacian assemblages at Stranska Skala which are relevant to the question of their
definition as a separate industrial complex. Firstly, the Aurignacian assemblages at
this site do not contain bladelets, whereas many other European Aurignacian
assemblages do. The presence of bladelets is often considered to be a characteristic of
Aurignacian assemblages, and they are present in some of the French Upper
Palaeolithic assemblages where the Aurignacian industry was first described.
According to Bar-Yosef and Kuhn (1999), while the incidence of blade industries
waxes and wanes throughout prehistory, it is the presence of bladelets which signifies
a major shift between Middle and Upper Palaeolithic assemblages. Unfortunately,
there are many assemblages identified as Aurignacian (including those at Stranska
Skala) which do not contain bladelets. To complicate matters even further, Middle
Palaeolithic levels at some sites have been reported to show evidence of bladelet
production. For example, the Mousterian levels at two sites in Spain, Cueva del
Castillo and Cueva Morin, have reportedly produced this evidence (Fernandez et al.
2004) and a mid-MP layer at Combe Grenal, France, has produced clear evidence for
bladelet production (Peter Hiscock, personal communication 2006). Therefore, it
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would appear that the presence or absence of bladelets is not a suitable criterion for
distinguishing Aurignacian industries.

The Aurignacian assemblages at Stranska Skala do not contain any organic artefacts.
Organic aiiefacts such as bone points, pendants and beads, are generally considered to
be one of the defining characteristics of Aurignacian cultures. This absence of
organic artefacts should not be used as evidence that they were never present, because
preservation of organic material is very poor at Stranska Skala. Even faunal remains
are very rare; only one mammot h tooth and several horse teeth were found at SSIII,
and few horse and bison bone fragments were found at SSIIIb (Musil 2003a). The
people who manufactured the younger Aurignacian industries may or may not have
manufactured more organic artefacts than their Bohunician predecessors. However
this claim cannot be tested, because no organic artefacts have been recovered
associated with any Stranska Skala assemblages.

Pieces of ochre are the only archaeological material with potentially symbolic
significance found at Stranska Skala. Watts (2002) argues that the presence of ochre
is good evidence for symbolism, and that there is very little ethnographic,
archaeological or experimental evidence for use of ochre for utilitarian purposes. In
contrast, Wadley (2005) argues that lithics covered with red ochre from some South
African sites (Rose Cottage and Sibudu Caves) were hafted and the ochre was part of
the adhesive used for hafting the tools. Her replication studies convincingly
demonstrate that ochre does have practical merit under certain circumstances so its
presence in archaeological sites does not prove symbolism. The ochre found at
Stranska Skala was recovered from site SSIII, which yielded a large Bohunician
assemblage. Interestingly, there are no reports of any ochre being found associated
with any of the Aurignacian assemblages excavated at Stranska Skala. Bone artefacts
and ochre use tend to be especially prevalent in Aurignacian assemblages, however in
the case of the Aurignacian assemblages at Stranska Skala these elements are absent.

While it seems apparent that several criteria typically used for classifying Aurignacian
assemblages cannot be applied at Stranska Skala, I will now tum to the results of
statistical analysis to see how well the Aurignacian assemblages can be distinguished
from the underlying Bohunician assemblages.
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5.3 Size of Retouched Flakes and the Intensity of Retouch
In this section, I begin the investigation of the comparison of the Aurignacian and the
Bohunician by performing t-tests on the differences between flake weight and flake
size (length, width and thickness), flake elongation and intensity of retouch. It can be
argued that size is one of the most important functionally linked characteristic of
flakes because it directly influences its utility. Larger tools were probably more
effective than smaller tools because of their greater potential for resharpening or
renewal (Kuhn 1995:34). Two measures were used to measure the intensity of
retouch; the Mean Geometric Index of Unifacial Reduction (MGIUR) and the
percentage of flake length retouched. MGIUR measures the relative intensity of flake
reduction (i.e. retouch for the assemblage).

The results of the t-tests indicate that, based on selected attributes of retouched flakes ,
the retouched flakes recovered from the Aurignacian and Bohunician units at Stranska
Skala are very similar (see Table 5.1). The only statistically significant differences
are in some aspects of flake size; the retouched flakes become shorter and less wide in
the younger (Aurignacian) assemblages, compared to the older (Bohunician)
assemblages. There is no corresponding change in flake thickness. The decrease in
flake weight which would be expected to covary with flake size (see Figure 5.3) is
evident and only just fails to reach statistical significance, probably because of several
extreme values (outliers) which are also causing the very large standard deviations .
There is no change in av~rage retouch intensity over time, which suggests that the
reduction in flake size evident in Aurignacian assemblages cannot be attributed to
more material being removed from the flakes through retouching.
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Table 5.1 The Temporal Differences Between Retouched Flakes (complete o.nly) at
Stranska Skala

Attribute

Industry

Mea n

Weig ht

Aurignacian
Bohunician

8.62
10.92

Std.
Dev.
10.01
12.28

Length

Aurignacian

34.30

11.06

Bohunician

37.44

14.44

Aurignacian
Bohunician
Aurignacian
Bohunician
Aurignacian
Bohunician
Aurignacian
Bohu nicia n
Aurignacian
Bohunician

21.26
24.17
7.62
7.43
1.79
1.70
0.56
0.54
0.33
0.30

7.67
9.83
3.29
3.51
0.75
0.80
0.18
0.20
0.23
0.18

Wid th
Thickness
Elon gatio n
Index
MGI UR
% of length
retouched

t

df

p

-1. 785

282.0

.075

157
147

-2.119

273.2

.035

157

N

147
-2.892

302.0

.004

157
147

0.507

302.0

.612

0.930

255.0

.357

0.390

191.0

.697

1.019

191.2

.309

157
147
142
115
105
88
105
90

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).

The advantage of including all retouched flakes (complete and broken) is increased
samp le size, whic h in tum has the advantage of decreasing sampling error and
incre asing the pow er of the test. The disadvantage of including brok en flakes is that
some flake attributes cannot be tested, because all brok en flakes have a miss ing
segment (or segments). Therefore, values for some attributes of brok en flakes (such
as length and Elongation Index) were omitted from Table 5.2 beca use these flakes are
miss ing the necessary segments for calculating those values. Flake widt h can still be
validly meas ured on transversely broken, as well as complete flakes, so its valu e is
included. MGI UR can still be measured because it is only dependent on differences
in flake thickness, which can still be measured on transversely brok en flakes.
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Table 5 .2 The Industrial Differences Between All Retouched Flakes (complete and broken)
at Stranska Skala

Industry

Mean

Width

Aurignac ian
Bohunici an

20.52
23.07

Std.
Dev.
8.60
9.67

Thicknes s

Aurignac ian
Bohunici an
Aurignac ian

7.61
7.21
0.54

3.65
3.54
0.20

Bohunici an

0.54

0.21

Attribute

MGIUR

t

df

-3.126

502

Sig.
2-tailed
.002

1.247

502

.213

0.089

332

.929

N
281
223
280
224
201
133

Note: p values in bold - correlatio n is significan t at the 0.05 level (2-tailed).

The observed change in complete flakes (decrease in flake width) is also evident
when all flakes are considere d (broken and complete), confinnin g that the diminutio n
in flake size as detected by decreasin g flake length and width is a robust trend in
retouched flakes at Stranska Skala. As in complete flakes, the average flake thickness
and average intensity ofretouc h in the 'all retouched flakes' sample does not differ
between the Aurignac ian and the Bohunici an.

Figure 5.3 illustrate s the differences in weight between the Aurignac ian and
Bohunici an retouched flakes. Only complete flakes are included. The Bohunici an
flakes are on average slightly heavier but the differenc e in means fails to reach
statistica l significance. There is more variation in the Bohunici an sample compared
to the Aurignac ian sample.
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Figur e 5 .3 A boxp lot illustrating the difference in weig ht (g) betw een the Aurig nacia n and
Bohu nicia n assemblages. Only complete, retou ched flakes are inclu ded in the samples.

Figu re 5 .4 demonstrates that in the case of flake length, the variation in the
Bohu nicia n assemblages is also much greater than in the Aurignacian. The difference
in mean s (Table 5.1) is statistically significant, with the Bohunician flakes being, on
average, long er than Aurignacian flakes.
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Figure 5 .4 A boxplot illustrating the difference in flake length (mm) between the Aurignacian
and Bohunician assemblages. Only complete, retouched flakes are included in these samples.

Figure 5.5 indicates that in flake width the variation is also greater in the Bohunician
flakes. This sample includes all retouched flakes because unlike length, width can
still be reliably measured on transversely broken flakes . The Bohunician flakes are
wider than Aurignacian flakes at a statistically significant level. Interestingly, flake
thickness (Figure 5.6) does not vary significantly between the Aurignacian and the
Bohunician, and there is no major difference in variation.

We can surmise that although the Aurignacians were selecting slightly smaller flakes
for retouching than the Bohunicians, the flake thicknesses remained very similar, only
the length and width were smaller. I will discuss the possible reasons for these
differences in sections 8.3 and 9.3.
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Figure 5.6 A boxplot illustrating the differences in flake thickness (mm) between the
Aurignacian and Bohunician assemblages. All retouched flakes are included in the samples.
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F~gure 5.7 A boxplot illustrating the differences in MGIUR between the Aurignacian and
Bohunician assemblages. All retouched flakes are included in the samples. The medians are
almost identical.

The most interesting result is the retouch intensity (Figure 5.7). The Aurignacians
were retouching flakes at a very similar intensity to the Bohunicians, which means
that the smaller size of the Aurignacian flakes is not due to greater intensity of
retouch. This result is confirmed by two separate measures of reduction; the MGIUR
and the percentage of flake length retouched. Both of these measures of reduction
suggest that there is no statistically significant difference in the amount of retouch the
flakes have received.

Even more surprisingly, there is no statistically significant difference in the
Elongation Index between the two industries. The average length/width ratio value is
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statistically the same betw een the Aurignacian and the Bohunician retouched flakes ,
whic h seems to contradict previous claims that there ate more blades among the
Aurignacian implements than among the Bohunician implements. However , this
result may be an 'arte fact' of averaging and I will return to this problem in section
5.1.6.

It is clear from these initial results that, contrary to expectations, the differences

betw een the younger Aurignacian and the older Bohunician retouched flakes are far
smaller than would be expected. Although a large degree of difference has been
argued for these industries, especially for the knapping domains (Tostevin 2000a, b,
2003a) and core reduction strategies (Svoboda and Skrdla 1995; Skrdla 1999b,
2000a, b, 2003a), this is not bein g reflected in the size, shape, or retouch intensity of
retouched flakes.

5.4 The Invasiveness of Retouch
The central tendency values measuring retouch intensity (based on the MGI UR)
betw een the Aurignacian and the Bohunician assemblages at Stranska Skala (Tables
5.1 , 5.2 and Figure 5.7) clearly show that retouch intensity is not different betw een the
two industries. Another way we can measure the retouch intensity is using the
Clarkson Index. This index also measures the intensity of retouch, but in contrast to
Kuh n's MGIUR, it records the intensity of flat retouch and the location ofre touc h on
the flake. The Clarkson Index as originally conceived by Clarkson (2002a) includes
scores from both the dorsal and ventral flake surfaces, so that the total num ber of
segments on a complete flake is sixteen. In the following exercise, a slightly modified
version of the Clarkson Index is used. Since retouch on the ventral surface is
relatively tare on flakes at Stranska Skala, I am only interested in looking at the dorsal
surface. Therefore , the 'mod ified ' Clarkson Index (MCI) score is out of eight, rather
than out of sixteen.

Tables 5.3-5.10 present the MCI patterns for each Aurignacian and Bohunician
assemblage separately. The columns record the location of the dorsal retouch on the
flake, base d on the subdivision of each flake into eight segments (proximal end, left
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proximal, right proximal, left medial, right medial, left distal, right distal and distal
end). The % Total row has the calculated percentage of the total number of flakes
which have dorsal retouch in that particular segment. A schematic 'flake diagram'
with the corresponding percentages of retouched segments is presented in conjunction
with each table for each assemblage. The MCI for each assemblage at Stranska Skala
is calculated. The MCI value ·is a fraction (out of eight).

Table 5.3 Clarkson Index Patterns at Aurignacian SS2 (N = 22)

Retouch
Invasiveness
Score
0~5
1.0

Total
% Total

Flake segment
Proximal
end

Left
proximal

Left
medial

Left
distal

Distal
end

Right
distal

Right
medial

Right
proximal

1
0
1
5

4
0
4

8
0
8
36

8
1
9

6
3

5

9

9
0
9

5

4
0
4

41

41

41

23

18

18

0

5
18

18

36

23
41

41
41

Figure 5.8 Retouch frequency of individual flake segments for SS2

Table 5 .4 Clarkson Index Patterns at Aurignacian SS2a3 (N = 17)

Retouch
Invasiveness
Score
0.5
1.0

Total
% Total

Flake segment
Proximal
end

Left
proximal

Left
medial

Left
distal

Distal
end

Right
distal

Right
medial

Right
proximal

0
0
0
0

4

3
1

4

4
1

3

3
7

2
3
5

5

1
4

41

29

29

24

0
4

4

6
1
7

24

24

41
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0

24

24

24

29
41

29

· 41

Figure 5 .9 Retouch frequency of individual flake segments for SS2a3

Table 5.5 Clarkson Index Patterns at Amignacian SS2a4 (N = 200)

Retouch
Flake segment
Left
Left
Left Distal Right Right
Right
Invasiveness Proximal
end
proximal
_
e
nd
medial
distal
distal
medial
proximal
Score
36
0.5
16
37
54
65
53
60
42
5
1.0
6
5
10
8
20
16
11
Total
21
43
46
59
50
85
69
71
% Total
23
11
22
30
35
36
25
43

11
22

23

30

36
25

35
43

Figure 5.10 Retouch frequency of individual flake segments for SS2a4
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Table 5.6 Clarkson Index Patterns at Aurignaci an SS3a3 (N = 43)

Retouch
Invasiveness
Score
0.5
1.0
Total
% Total

Flake segment
Proximal
end

Left
proximal

Left
medial

Left
distal

Distal
end

Right
distal

Right
medial

Right
proximal

4
0
4
9

5
0
5
12

12
0
12
28

12
2
14

10
6
16

10
1

11

3

33

37

26

1
12
28

2
5
12

11

9
12

12

28

28
33

26
37

Figure 5 .11 Retouch frequency of individua l flake segments for S S3a3

The Mean Clarkson Index (MCI) for the Aurignacian assemblages is 1.40. The
number of segments where retouch extends to less than half-way to the midline (i.e.
value 0.5) of the flake is always higher than for segments where retouch encroaches
past the half-way mark to the flake midline (i.e. value 1.0) for each segment of each
flake. The four Aurignac ian assemblages are relatively lightly retouched and this is
reflected in the relatively low MCI value. The retouch tends to be steep rather than
flat and invasive. These assemblages are dominated by steep retouch so the Clarkson
Index is not particularly useful for measurin g reduction on these artefacts. However ,
it is still capable of quantifying the invasiveness of the retouch (Clarkson 2002a).
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Table 5. 7 Clarkson Index Patterns at Bohunician SS2a5 (N = 18)

Retouch
Invasiveness
Score

0.5
1.0
Total
% Total

Flake segment
Proximal
end

Left
proximal

Left
medial

Left
distal

Distal
end

Right
distal

Right
medial

Right
proximal

1

6

4

6

4

5

5

0

0

0

0

3
0

0

0

1

6
33

4

6
33

3
17

1
5
28

5
28

5
28

6

22

6

33

28

22

28
33

28
17

Figure 5.12 ~etouch frequency of individual flake segments for SS2a5

Table 5.8 Clarkson Index Patterns at Bohunician SS3 (N = 94)

Retouch
Invasiveness
Score

0.5
1.0
Total
% Total

Flake segment
Proximal
end

Left
proximal

Left
medial

Left
distal

Distal
end

Right
distal

Right
medial

Right
proximal

4

16
2
18
19

25
1
26
28

29
8
37
39

22
16
38

32
6
38

32

40

40

22
3
25
27

1
5
5

3

35
37

5

19

27

28

37
39

40
40

Figure 5.13 Retouch frequency of individual flake segments for SS3
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Table 5 .9 Clarkson Index Patterns at Bohunician SS3a4 (N = 67)

Retouch
Invasiven ess
Score

Flake segment
Proximal
end

Left
proximal

Left
medial

Left
distal

Distal
end

Right
distal

Right
medial

Right
proximal

2
0
2
3

11

8
4

20
1
21
31

34

15

8

6
40
60

4

15
1
16
24

0.5
1.0
Total
% Total

2
13

19

12
18

19
28

0
8
12

3

19

12

18

24
31

28

60
Figure 5 .14 Retouch frequency of individual flake segments for SS3a4

Table 5 .10 Clarkson Index Patterns at Bohunician SS3b (N = 46)

Retouch
Invasiven ess
Score

Flake segment
Proximal
end

Left
proximal

Left
medial

Left
distal

Distal
end

Right
distal

Right
medial

Right
proximal

2
0
2
4

7
1

15
1
16
35

11

14
3

14
30

17
37

12
2
14
30

9

3

10
0
10

0.5
1.0
Total
% Total

8

17

22

2

11

24

4

17

24

35

30
30

22
37
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Figure 5.15 Retouch frequency of individual flake segments for SS3b

The MCI for Bohunici an assembla ges at Stranska Skala is 1. 70. This is somewha t
higher than the younger Aurignac ian assemblages. As in the Aurignac ian
assembla ges, the number of segments with the value of 0.5 is also always higher than
the number of retouched segments with a value of 1. That is, invasive retouch is
relatively uncomm on in all of the assemblages at Stranska Skala. Furtherm ore, the
diagrams show that the retouch also tends to concentra te in the distal portion of the
flakes , with the highest occun-ence of retouch on the distal-end segment.

The diagrams also reveal that although the Bohunici an flakes tend to be slightly more
invasivel y retouched than Aurignac ian flakes, the patterns in location of retouch tend
to be quite similar between the two groups of assemblages.

Table 5 .11 Contrasting the MCI Patterns (raw scores and percentages) Between the
Aurignacian and the Bohunician Retouched Flakes

Industry

Flake segment totals and percentages

Aurigna cian
B_o hunician
% Aurigna cian
% Bohunic ian

Proximal
end

Left
proximal

Left
medial

Left
distal

Distal
end

Right
distal

Right
medial

Right
proximal

26
10
9
4

56
45
20
20

83
58
29
26

80 ·
78
28
35

117
98
41
44

94
72
33
32

93
70
33
31

59
49
21
22

9
20

4

21

29

20
33

28

33
41

22

26

31
35

32
44

Figure 5 .16 Average retouch frequency of individual flake segments for Aurignacian (left)
and Bohunician (right) assemblages at Stranska Skala
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A chi-square test

(x2 = 6.6075, df = 7, critical x2 value at p = 0.05 and 7 df is 14.07; Ho

is retained) reveals that the Aurignacian and Bohunici an patterns of retouch location
are statistically indistinguishable. In other words, the retouch patterns and retouch
intensity (as measured by MCI) are remarkab ly similar between the Aurignac ian and
the Bohunici an industries, suggesting that the flake reduction methods remained
similar over time at Stranska Skala. The results of the MGIUR index also indicated
that the intensity ofretouc h is very similar (and statistically indistinguishable)
between the Aurignac ian and Bohunici an industries at Stranska Skala. This finding
presents further supportin g evidence that the Aurignacian and Bohunici an retouched
impleme nts at Stranska Skala are extremely similar.

5.5 Flake Platform Dimensions
Earlier in this chapter it was noted that retouched Aurignacian flakes are slightly
smaller than retouched Bohunici an flakes. T-tests comparin g platform dimensions for
retouched flakes indicate that, on average, platforms on Bohunici an flakes are also
larger than on Aurignac ian flakes. The values for mean platform width and mean
platform thickness for complete retouched flakes and all retouched flakes (see Table
5 .12) are greater for flakes from Bohunici an assemblages than for flakes from
Aurignac ian assemblages. It has been shown that some dimensional attributes of
flake size correlate significantly with flake platform size (Dibble 1997), so these
results are more likely to be showing a statistically significant relationship between
the mechanic al properties of flakes (i .e. covariance of flake attributes) than
independ ent differences between Aurignacian and Bohunician assemblages. At the
same time these results can be considered as corroborative evidence for the
diminutio n of flakes over time at Stranska Skala and confirming the finding that
retouched flakes at Stranska Skala are noticeably smaller in the Aurignac ian
assemblages than in the Bohunician assemblages.
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Table 5 .12 The Industrial Differences in Flake Platfom1 Dimensions Between Retouched
Flakes at Stranska Skala

Attribute

Industry

Flakes

Platf01m
Width

Aurignacian
Bohunician
Aurignacian

Complete
only
All

Bohunician
Platform
Thickness

Aurignacian
Bohunician
· Aurignacian
Bohunician

Complete
only
All

Mean

t

df

p

N

-2. 731

262

0.007

-2.837

469

0.005

127
137
217

11.97
14.62
12.10

Std.
Dev.
7.67
8.06
7.41

14.07

7.56

4.23

2.75

4.84
4.21
4.72

2.96 .
2.76 -1.982
2.78

254
-1.736

262
469

0.007

127

0.048

137
217
254

Note: p values in bold - conelation is significant at the 0.05 level (2-tailed).

5.6 Differences in Proportions of Retouched Blades
I have already discussed the claims.made for marked differences in the lithic
reduction sequences between the Aurignacian and Bohunician assemblages. One of
these claims maintains that the target artefact in the Bohunician reduction strategy is
the Levallois point, whereas the target aiiefact in the Aurignacian strategy is the blade
(e.g. Skrdla 2003 a, b). If this is conect, and if the blades were subsequently
retouched, we can expect that there will be more retouched blades in the Aurignacian
assemblages than in the Bohunician assemblages. It has already been determined that
there is no overall difference in flake elongation between the younger and older
assemblages at Stranska Skala. However, it is necessary to examine this issue further
because the difference in elongation could still apply in a somewhat nanower context.
For example, if the Aurignacian knappers were selectively choosing blades for
retouching, a difference in elongation could still be demonstrated if we _consider 'true
blades ' only (i.e. retouched flakes with a length/width ratio which is greater than or
equal to 2.0, instead of the length/width ratio average).
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Table 5 .13 Proportions of True Blades in Stranska Skala Assemblages

Assemblage

SS2
SS2a3
SS2a4
SS2a5
SS3
SS3a3
SS3a4
SS3b
SS Aurignacian
SS Bohunician

Retouched
Total No. of
flakes BI >=2. 0 retouched
flakes
N
%
27.3
6
22
4
23.5
17
56
28.0
200
27.8
5
18
22
22.9
96
9
20.9
43
19.4
13
67
18.6
8
43
75
26.6
282
48
21.4
224

The results reveal that 26.6% of retouched Aurignacian flakes are true blades, and
21.4% ofretouc hed Bohunician flakes are true blades. The Chi-Square test for
Goodness-of-Fit reveals that this difference is statistically significant Cx2 = 5.9268, df
= 1, critical

x2 value at p = 0.05 and 1 df is 3.84; Ho is rejected).

This statistically

significant result would appear to confirm that true blades are indeed being selected
for retouch at a higher rate in the Aurignacian assemblages than in the Bohunician
assemblages. This result offers some support for the differentiation of Aurignacian
and Bohunician assemblages at Stranska Skala. More specifically, the claim that
there are more blade implements in the Aurignacian industry than in the Bohunician
industry is vindicated (to some extent) by this result. Additionally, the higher number
of true blades being selected for retouch in the Aurignacian could be interpreted as
evidence for Skrdla' s (2003 a, b) claim that blades are the 'target artefact' in the
Aurignacian reduction strategy.

5.7 Industrial Differences in Flake Elongation
One of the criteria for distinguishing Aurignacian and Bohunician assemblages is the
'bladeyne ss' of the assemblage. One of the often-quoted differences between the
Aurignacian and Bohunician assemblages at Stranska Skala is an increased proportion
of blades in the Aurignacian assemblages, compared to the Bohunician assemblages
(e.g. Svoboda 1993a). The results presented here indicate that the difference in
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Elongation Index between the Aurignacian and Bohunician assemblages is not
statistically significant (see Table 5.1 ), although true blades are being selected for
retouching more often in the Aurignacian (see Table 5.13). The mean Elongation
Index of the Aurignacian assemblages is 1. 79, and the mean Elongation Index of the
Bohunician assemblages is 1. 70. This is also presented graphically in Figure 5.17
below. ·
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Figure 5 .17 A boxplot illustrating the difference in Elongation Index between the
Aurignacian and Bohunician assemblages. Only complete, retouched flakes are included in
the samples. The mean Elongation Index for Aurignacian flakes is slightly higher but not at a
statistically significant level.

Although the Aurignacian value for the Elongation Index is higher, the corresponding
2-tailed significance level is 0.357, which is far from the 0.05 (5%) significance value
required for the difference in means to be statistically significant.

Tostevin (2000b) also found that the mean Elongation Index values are not
statistically different between Aurignacian assemblages (SSIIIa3 and SSIIa4) and the
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Bohunician (SSIII) assemblage at Stranska Skala. In fact, his sample included man y
unretouched flakes as well. The mean Elongation Index was actually greater in the
Bohunician assemblage (mea n=l.8 3, s.d.=0.73, n=421) than in the Aurignacian

assemblages (mea n=l.7 3, s.d.=0.75, n=470, p=0.06) (2000:184). The p level
indicates that if we took a 6% level of probability (instead of the standard 5%), the
Elongation Index of the Bohunician assemblages would actually be statistically higher
then in the Aurignacian assemblages. Tostevin's results are based on much larger
samples which also includes man y unretouched flakes, corroborating the findings of
this research that the mean bladeyness between Aurignacian and Bohunician flakes is
statistically indistinguishable.

To examine this issue in greater detail, the mean Elongation Index values for all of the
Stranska Skala assemblages were calculated and the values for retouched flakes and
unretouched flakes were compared using t-tests (Table 5.14). The results show that
within most of the assemblages (Aurignacian and Bohunician) there is very little
difference in the average Elongation Index between retouched and unretouched
flakes. In fact, retouched and unretouched flakes in one of the Bohunician
assemblages (SS2a5) have a noticeably greater mean Elongation Index (2.00 and 2.06
respectively) than any of the Aurignacian assemblages. The mean Elongation Index
of retouched flakes in the Bohunice assemblage (type assemblage of the Bohunician
industry) is 1.68 (see chapter 6), which is statistically indistinguishable with the mean
values obtained for the Stranska Skala assemblages.
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Table 5.14 T-tests of Elongation Index Values for Stranska Skala Assemblages (all complete
flakes)

Assembl age

SS2
Aurignacian
SS2a3
Aurignacian
SS2a4
Aurignacian
SS3a3
Aurignacian
SS2a5
Bohunician
SS3
Bohunician
SS3a4
Bohunician
SS3b
Bohunician

Flakes

Mean

Retouched
1.63
Unretouched 1.66
1.45
Retouched
U nretouched 1.77
Retouched
1.83
U nretouched 1.83
Retouched
1.84
Unretouched 1.75
Retouched
2.00
U nretouched 2.06
Retouched
1.78
Unretouched 1.45
Retouched
1.65
Unretouched 1.65
Retouched
1.49
Unretouched 1.52

Std.
Dev.
0.62
0.72
0.77
0.71
0.71
0.62
0.97
0".79
1.29
0.92
0.87
0.53
0.58
0.70
0.68
0.60

t

df

p

-0.123

19

-0.715

6

0.000

120

0.300

36

-0.150

14

2.179

69

0.000

82

-0.141

30

N

0.901

10
-25
0.520
8
4
1.000 104
54
20
0.766
26
11
0.886
29
44
0.032 ...........__
49
1.000 -36
50
24
0.889
14

-----

Note: p values in bold - conelatio n is significant at the 0.05 level (2-tailed).

Only one assemblage has a statistically significant difference in elongation between
retouched and unretouched flakes; however, this difference can be confidently
attributed to raw material factors. Seventy-six percent of retouched flakes in this
assemblage is on the imported mate1ial radiolaiite, whereas all other Stranska Skala
assemblages have much lower proportions ofradiola rite (see section 3.4.3). These
results indicate that blank shape (as captured by the length/width ratio) may not be a
major detennin ant in selection of blanks for retouching, because the elongation does
not vary between retouched and unretouched flakes. This result is particularly
significant because it indicates that from the whole population of flakes which were
available for retouching, the knappers do not appear to have selected more elongated
flakes. In other words, selection of blanks with a higher Elongation Index does not
appear to have been a prefened strategy.

Extensiv e evidence from two different sources (this research and Tostevin 2000b)
indicates that there are no statistical differences in the elongation index between the
Aurignacian and Bohunician flakes at Stranska Skala, except in the nanower context
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of selection of true blades for retouching. This is the case for both retouched and
unretouched flakes. Also, there are no major intra-assemblage differences in
elongation between retouched and unretouched flakes. These findings disagree with
previous claims made about greater proportions of blades in the Stranska Skala
Aurignacian assemblages, although the finding that true blades are more often chosen
for retouching in the Aurignacian assemblages does give some support to this claim.

5.8 Flake Platform Surface Types
In the context of investigating the industrial differences at Stranska Skala, it is useful
to also look at the frequencies of different types of flake platform surfaces. One of
the arguments used for the uniqueness of the Bohunician reduction strategy is that
flake platforms on retouched Bohunician flakes are usually faceted, and the flake
platforms on retouched Aurignacian flakes are usually not faceted (Skrdla 2003a).
According to Dibble (1981 ), platform faceting is a particular strategy for controlling
the exterior platform angle, which in tum significantly affects the dimensions of the
resulting flake. Overhang removal may be an attempt to control platfonn thickness
(Dibble 1981 ).

Table 5 .15 lists numbers and percentages of the types of flake platform surfaces,
firstly in each assemblage separately, and then in the Aurignacian and Bohunician
assemblages combined. Figure 5.18 represents these patterns graphically. Overall,
14% of Aurignacian retouched flakes, and 29% of Bohunician retouched flakes have
faceted platforms. The Chi-Square Test for Relatedness reveals that the platfonn
surface types are different at a statistically significant level (t= 23.1158, df = 4,
critical

t value at p = 0.05 and 4 df is 9.49; Hois rejected).

This result may be

considered as lending support to the existence of differences between Aurignacian
and Bohunician knapping strategies, as argued by Tostevin (2000a, b ).

It is also important to look at the differences in the frequency of faceted platforms
themselves. The Chi-Square Test for Goodness-of-Fit reveals that the proportion of
faceted platforms in the Bohunician assemblages is significantly higher than in the
Aurignacian assemblages

(t= 7.7368, df= 1, critical X: value at p = 0.05 and 1 dfis
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3.84; Ho is rejected). ~he statistically higher incidence of faceted platforms in the
Bohunici an assemblages is consistent with the presence of the Bohunici an reduction
strategy. In the conventional characterisations of the Bohunici an reduction strategy, it
is claimed that only the target flakes have faceted platforms. Other flakes which were
knapped during a -different part of the lithic reduction process (e.g. decortification,
shaping of the core) do not usually have faceted platforms (Petr Skrdla, personal
communi cation 2005). Therefore , this finding of an elevated incidence of faceted
platforms in the Bohunici an flakes is good circumstantial evidence for the presence of
one particula r aspect of the hypothes ised Bohunici an reduction strategy. This finding
does not, of course, prove the existence of the Bohunici an reduction strategy, but it is
consistent with one of the claims made regarding its existence.

Table 5.15 Platform Surface Types of Retouched Flakes at Stranska Skala

SITE

SS2
SS2a3
SS2a4
SS2a5
SS3a3
SS3a4
SS3
SS3b

ss

Single
%
n
.)
25
75
9
41
56
25
4
29
8
32
14
26
19
41
12
40
76
')

PLATFO RM SURFAC E TYPE
Multiple Cortical Faceted
Other
%
n
%
n
%
n
%
n
8
1
4
8
1 25
3 33
.)
25
0
0
0
0
0
0
12 16
1
2
51
9 12 37
.)
56
9
0
0 19
0
0
21
6
3 32
7
2 11
9
23
10
0
0 27 12 18
8
20 15
12
7
16
5 31 23
.)
21
6
10
1 34
0
0
.)
14 26
64
5 10 18 34
')

')

')

')

Total
N
12
12
137
16
28
44
74
29
189

Amign

ss

30

49

26

40

3

5

24

39

18

30

163

Bohun
TOTAL

36

125

19

66

3

10

16

57

27

94

352

131

70
60
50
40
%

30

■

SS Aurignacian

□

SS Bohunician

20
10
0
Single

Multiple

Cortical

Faceted

Platform Surface Typ e

Figur e 5 .18 Platf orm surface types of retouched flakes of Aurignacian and Bohu nicia n
assem~lages at Stranska Skala. Facet ed platfo1ms are much more comm on in the Bohu nicia n
assem blage s than in the Aurig nacia n assemblages, whic h could be an indi_cator of the
'Boh unici an reduc tion strate gy'. The category 'othe r' was excluded from this graph to
emph asize the differences betw een determinable platfo rm surface types . The differences
betw een Aurig nacia n and Bohu nicia n are statistically significant

(x2 =

16.3062, df = 3, critical

x2 value at p = 0.05 and 3 dfis 7.81; H 0 is rejected).

Svob oda (2003) claims that the 'targ et' form of the Bohunician industry (i.e. the
Levallois points) are often unretouched. To test whether it is the unretouched
Levallois points, assumed to be the 'targ et artefacts', that have a high incidence of
faceted platforms, the platform surface types of a random sample of unretouched
flakes from each assemblage were recorded (see Table 5.16). The patterns are
represented graphically in Figure 5 .19. It is apparent from these results that faceted
platf orms on unretouched flakes are rare in all analysed assemblage s at Stranska
Skala. More importantly, the proportions of faceted platforms do not increase in the
Bohunician assemblages; on average, only 5% of Aurignacian and 5% of Bohunician
unretouched flakes have faceted platforms.
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Table 5 .16 Platform Surface Types of Unretouched Flakes at Stranska Skala

SITE

SS2
SS2a3
SS2a4
SS2a5
SS3a3
SS3a4
SS3b

ss

Single
n
%
36
9
25
1
44 24
41
12
42
11
38
19
57
8
41
45

PLATFO RM SURFAC E TYPE
Multiple Cortical Faceted
Other
n
%
n
n
%
n
%
%
44
4
1
11
2
2
8
8
2
50
0
0
1
0 25
0
22
12
3
2
1 15
6
8
.)
38
11
1 17
0
0
5
39
10
4
2
1
2
8
8
40
20
2
4
6
3 12
6
14
2 14
2
7
1
7
1
32
5
35
5 12 13
5
5
~

Total
N
25
4
48
29
26
50
14
109

Aurignac

ss

42

39

35

.) .)

4

4

5

5

12

12

93

Bohunic
TOTAL

42

84

34

68

4

9

5

10

12

25

202

~~

These results do not give support to the claim that there are significan tly more
unretouc hed flakes with faceted platfmms in the Bohunici an assembla ges than in the
Aurignac ian assembla ges. The Chi-Squa re Test for Relatedn ess confirms this
0.2860, df = 4, c1itical

x2 value at p = 0.05 and 4 df is 9.49; Ho is retained).

Cx2 =

There is

no statistica lly significan t differenc e in the frequency of faceted platforms on
unretouc hed flakes between the Aurignac ian and Bohunici an at Stranska Skala.
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Figure 5 .19 Platfonn surface types of unretouched flakes of Aurignacian and Bohunicia n
assemblages at Stranska Skala. There are very few differences between Aurignacian and
Bohunicia n flakes. Differences in platform surface types at Stranska Skala are present only
between retouched flakes.

The frequency distribution in Figure 5.19 and the results of the chi-square test clearly
demonstrate that the frequencies of platform surface types between the Aurignacian
and the Bohunici an industries are statistically indistinguishable in the unretouched
flakes sample, but that they vary at a statistically significant level in retouched flakes.
This could be pointing to a difference between the Aurignacian and Bohunician
knapping processes, specifically in the choices the knappers made in what kinds of
blanks they retouched. In tenns of flakes with specific types of platfonn surfaces, the
Aurignacian and Bohunician knappers had very similar choices available to them
because the proportions are very similar (see Figure 5.19). Assuming this explanation
is on the right track, it seems that the Bohunician knappers were preferentially
selecting blanks with faceted and multiple platforms for retouching, whereas the
Aurignacian knappers were preferentially selecting blanks with single platforms over
blanks with multiple and faceted platforms.
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5.9 Industrial Trends in Core Attributes
Statistics on cores can also contribut e to the overall picture of investiga ting the
differenc es between industries. For example, mean core size can be indicativ e of the
degree of core reduction or the size of preforms . The t-test results for the differenc es
between the Aurignaci an and the Bohunici an industries indicate that mean core
weight, length and thickness do not vary significan tly between industries at Stranska
Skala. Although none of the industrial differenc es in core attributes are statistica lly
significan t, the Bohunici an cores have greater mean values for weight, length and
thickness . This suggests that there is a minor (not statistica lly significant) but
consisten t pattern; the Aurignac ian cores are slightly smaller and have a lower weight
than Bohunici an cores.

Table 5 .17 The M eans of Core Weight, Length and Thickness at Stranska Skala

Attribute

Industry

Mean

Weight

Aurignac ian
Bohunici an
Aurignac ian
Bohunici an
Aurignac ian
Bohunici an ·

74.10
77.88
53.73
53.74
24.49

Std.
Dev.
60.24
66.09
14.39
15.00
9.09

25.10

9.22

Max
Length
Thicknes s

t

df

-0.608

448

Sig.
2-tailed
0.543

-0.005

448

0.996

-0.673

448

0.502

N
170
280
169
281
169
281

Further interpreta tions should probably be avoided because none of these differenc es
are statistica lly significan t; the differences in means should be assumed to be due
simply to sampling error. The consisten cy of the direction of change may suggest that
there is a slight but real shift in core weight and size, but this is speculati ve.

5.10 Discussion of Industrial Trends at Stranska Skala
It remains to b e explained why the retouched flakes are smaller in the Aurignac ian

assembla ges than in the Bohunici an assemblages. Given that Aurignac ian
assembla ges always overlie the layer with the Bohunici an industry, it means that at
Stranska Skala there is a temporal change towards a diminutio n in size of the
retouched flakes being manufact ured and retouched. It must be remembe red that this
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difference, although statistically significant, is only 3 millimetres, so it may be
inconsequential and further interpretations should possibly be considered as
speculative. Increased reduction as a result of more intensive retouching does not
appear to be the cause of this trend because the slight differences in the MGIUR
values are not statistically significant. Therefore, the MGIUR values suggest that the
retouched Aurignacian flakes have not had more material removed from them by
retouching than the Bohunician flakes. A possible cause of this pattern is that, in the
Aurignacian assemblages, flake blanks selected for retouching were already smaller
than in the Bohunician assemblages. However, this explanation still begs the question
of why this was the cause. In chapter 8 this issue will be explored in greater depth
and the investigation will include a more thorough analysis of the differences between
the Aurignacian and Bohunician industries at Stranska Skala, concluding with a
possible reason for this trend in terms of a shift in a behavioural pattern.

Although the results presented in this chapter bring us closer towards characterising
the nature of the lithic assemblages recovered from the chronostratigraphic units
typologically classified as the Aurignacian and Bohunician, they do not unequivocally
support or reject these classifications. Some of the results, however, do undennin e
the assumptions on which these typologies are based. For example, there is very little
difference between the two industries in the elongation (shape), the intensity of
retouch of the retouched implements, and the patterns of locations of retouch on the
implements. The cores are also very similar in mean size. Although these
characteristics are not the specific c1iteria that had been used to classify these
assemblages, one would expect that, if the degree of difference between the industries
was as large as claimed in the literature, these differences would also be reflected in
the retouched implements. Instead, only very few differences between the two
industries were detected by this analysis. The main difference is the slight diminution
in size of the retouched flakes (as detected by a decrease in flake length and width)
accompanied by a decrease in flake platform size in the Aurignacian period. This
may reflect a change in hominid behaviour regarding their use of the landscape - the
arguments for what these differences mean will be developed in chapter 8.
Distinguishing industries based on the criteria of relative frequencies of implement
types is fraught with difficulties, because assemblages vary so much in this respect.
As I have discussed previously, this problem is also endemic in the Moravian EUP
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assemblages. Even the typological practitioners acknowledge themselves that this
criterion is very difficult to use for making typological distinctions.

Significant differences in core reduction strategies between the Bohunician and the
Aurignacian industries have been claimed, and this issue will be investigated further
in chapter 6. More data on the different core reduction strategies employed at
Stranska Skala_is needed to resolve the question of differences in reduction strategies
between the Aurignacian and Bohunician assemblages at Stranska Skala. The
evidence for significantly more faceted platforms among the Bohunician retouched
flakes, and the higher incidence of true blades among Aurignacian retouched flakes, is
consistent with the differences claimed for the Aurignacian and Bohunician core
reduction strategies by previous studies.
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CHAP TER 6. HOMO GENE ITY OF THE BOHU NICIA N
ASSEMBLAGES

As already discussed in the last chapter, the EUP lithic industries in Moravia are
classified by the criteria typically used in Bordesian typology, such as relative
frequencies of implement types and blank morphologies, and some aspects of core
reduction. The last chapter evaluated some of the differences between the
Aurignacian and Bohunician assemblages and it was concluded that based on the
available datasets, the differences between the two industries are not as great as would
be expected if these assemblages were separate industrial techno-units.

In the stratified Moravian sites under study, assemblages classified as Bohunician
were identified at Bohunice and at Stranska Skala. Bohunice is the type site of the
Bohunician industry. The Bohunician industrial type has been defined on the basis of
lithic assemblages in Bohunice and subsequently applied to assemblages excavated
from the lower archaeological unit at Stranska Skala. Given that the lithic
assemblages excavated at Bohunice and some of the lithic assemblages excavated at
Stranska Skala have both been identified as Bohunician, we would expect that these
assemblages should be quite similar, at least in terms of those criteria which were
originally used to define them as Bohunician and to distinguish them from other
industry types. In this chapter, the similarities and differences in lithic artefacts from
Bohunice and Stranska Skala are examined in an attempt to test the authenticity of the
claim that assemblages at the two separate sites can be classified in the same
typological category. This investigation will further address the research question
concerning the intra-assemblage and inter-assemblage lithic variabilit y in the
Moravian assemblages under study.

The first Bohunician artefacts found in a stratified context were labelled as the
Bohunice-Lisen-Ondratice horizon and later designated as the Bohunician industry
(Oliva 198 1; Svoboda 1980). Even before this, artefacts which typologically
resembled an Upper Palaeolithic industry (endscrapers, burins and leafpoint s) were
being collected from surface sites in south Moravia, although these implements were
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manufactured using Levallois technology (Svoboda et al. 2002). Levallois
technology is generally considered as commensurate with the Middle Palaeolithic
period. The cultural origin of these assemblages remained uncertain (Valoch
originally considered these assemblages to be Szeletian) until Valoch (1976)
excavated and dated the assemblages at Bohunice. Bohunician sites have a limited
geographical distribution in a small part of Moravia (Svoboda 1993 a), with some
'analogic al' industries in other paiis of eastern Europe (Foltyn and Kozlowski 2003;
Svoboda et al. 2002; see chapter 2 for a more detailed discussion). A lithic
assemblage recovered from a stratified context at Hradsko, Bohemia , has recently
been reanalysed as a Bohunician industry based on the core reduction techniques used
at the site, however, very few implements were recovered (Neruda and Nerudov a
2000).

A recent study (Tostevin and Skrdla 2006) has found that, in terms of knapping
options and tool kit morphology, the Bohunice 2002 assemblage is somewha t
different to the Bohunician of Stranska Skala. The bifacial reduction which has been
documented at Bohunice can account for some of the differences, however Tostevin
and Skrdla (2006) argue that behavioural issues relating to site function or the
utilisation of landscape are likely to account for a large part of the inter-site
variability. The next section provides a statistical analysis of the differences between
Bohunician assemblages at the two sites using statistics. This will address one of the
research questions of this thesis which aims to test whether assemblages categorized
as a single industry type warrants such conclusion.

6.1 Differences in Flake Size and Intensity of Reduction Between
Bohunice and the Bohunician A~semblages at Stranska Skala
T-tests were perf01med between Bohunician assemblages from Bohunice and
Stranska Skala to test for differences in mean flake size, mean elongation and mean
intensity of retouch. The differences in these attributes between the two sites have the
potential to reveal differences in hominid behaviour in such aspects as curation, raw
material use, utilisation oflandsc ape and mobility (see chapter 8 for a detailed
discussion).
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Table 6.1 Differences Between the Bohunice and Stranska Skala Bohunician Assemblages
(complete retouched flakes only)
Attribute

Site

Weight

Bohunice
Stranska Skala

16.13
10.92

Std.
Dev.
13.04
12.28

Length

Bohunice

46.48

15.10

Stranska Skala

37.44

14.44

Width

Bohunice
Stranska Skala

28.38
24.17

9.46
9.83

-3.289

239.0 -

0.001

94
147

Thicknes s

Bohunice
Stranska Skala
Bohunice
Stranska Skala
Bohunice
Stranska Skala
Bohunice

8.59
7.43
1.68
1.70
0.63
0.54
0.39

4.07
3.51
0.63
0.80
0.24
0.20
0.27

-2.282

177.2

0.024

0.224

201.0

0.823

-2.370

159.6

0.019

-2.737

139.4

0.007

94
147
88
115
82
88
82

Stranska Skala

0.30

0.18

Elongatio
n Index
MGIUR
%of
length
retouche d

Mean

t

df

-3 .13 5

239.0

0.002

94
147

-4.657

239.0

<0.001

94

p

N

147

90

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).

The results oft-tests presented in Table 6.1 indicate that there are marked differenc es
between the two sites. The retouched flakes at Bohunice have significan tly higher
means in all attributes of flake dimensio ns; they are clearly heavier, longer, wider and
thicker. The retouched flakes at Bohunice are also more intensive ly retouched and the
percentag e of the flake edge retouched is higher. There is no statistica lly significan t
differenc e in flake elongation.

Figure 6.1 indicates that flake weight at Bohunice is much greater and the interquartile range is also greater than for the Bohunici an assembla ges at Stranska Skala.
Figure 6.2 shows that flake length is also much greater at Bohunice than at Stranska
Skala. Flake width and thickness (Figures 6.3 and 6.4) are also much greater and the
variabilit y is greater. All retouched flakes , including broken flakes, are included in
these samples because unlike length, width and thickness can still be measured on
transvers ely broken flakes. .
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Two measures of retouch, the MGIUR (Figure 6.5) and the% of flake edge length
retouched (Figure 6.6), are used to measure the intensity of retouch. Both measures
of retouch indicate that the consistently larger Bohunice flakes are also retouched with
significantly greater intensity.
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Figure 6 .1 A boxplot illustrating the difference in weight between Bohunice and the
Bohunicia n assemblages at Stranska Skala. Only complete, retouched flakes are included in
the samples. Bohunice flakes are clearly heavier.
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Figure 6.2 A boxplot illustrating the difference in length (mm) between Bohunice and the
Bohunician assemblages at Stranska Skala. Only complete, retouched flakes are included in
the samples.

Table 6.2 shows the t-test results for all retouched flakes, including broken flakes.
Attributes such as flake width, thickness and the MGIUR are not usually affected by
missing segments on transversely broken flakes, so it is worthwhile including the
broken specimens because the higher sample size increases the power of the test.

Table 6.2 Differences Between Stranska Skala and Bohunice (all retouched flakes)

Attribute

Site

Mean

Width

BOH

Thickness

BOH

MGIUR

BOH

28.69
23.07
8.64
7.21
0.61
0.54

ss
ss
ss

Std.
Dev.
9.96
9.67
4.02
3.54
0.25
0.21

Sig.
2-tailed

t

df

-5.248

354.0

<0.001

-3.394

249.9

0.001

-3.714

180.2

0.024

N

133
223
133
224
112
133

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).
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Figure 6.3 A boxplot illustratin g the difference in flake width (mm) between Bohunice and
the Bohunicia n assemblag es at Stranska Skala. All retouched flakes are included in the
samples.
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Figure 6.4 A boxplot illustrating the difference in flake thickness between Bohunice and the
Bohunician assemblages at Stranska Skala. All retouched flakes are included in the samples.

Regardless of whether we include only complete retouched flakes or all retouched
flakes, the Bohunice flakes are much wider and thicker and are also much more
variable than Stranska Skala flakes. There are also significant differences in relation
to the intensity of retouch. The difference in MGIUR and in % of flake length
retouched is large between the Bohunician assemblages of the two sites. The flakes
are more intensively retouched and the variability is greater at Bohunice than at
Stranska Skala.

144

1.1
1.0 ,

I

.9 ➔

.8 '
.7

a::
::,
(9
~

.6

.5
.4

i_

7

.3 ➔

.21
.1
0 .0,
N=

133

112

Stranska Skala

Bohun ice

SITE

Figure 6.5 A boxplot illustrating the difference in MGIUR between Bohunice and the
Bohunician assemblages at Stranska Skala. All retouched flakes are included in the samples.
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Figur e 6.6 A boxplot illustrating the difference in the proportion of artefact edge retouched
betw een Bohu nice and the Bohunician assemblages at Stranska Skala. Only complete,
retouched flakes are included in the samples. The Bohunice flakes clearly show more retouch
with maxi mum values of 100%. These values can be explained by bifacial flaking and the
prese nce of leafpoints.

6.2 The Invasiveness of Retouch
In a similar comparison to chapter 5 where the focus was on the differences between
the Stranska Skala assemblages, in this section, the patterns of invasiveness of retouch
will be measured and compared in the Bohunician assemblages at the two sites.

Table 6.3 Clarkson Index Patterns at Bohunice (N = 133)

Retouch
Flake segm ent
Left
Left
Left Distal Right Right
Invasiveness Proximal
Right
proxi
end
mal
media
l
distal
end
distal
media
l
proxi
mal
Score
0.5
7
19
29
34
46
27
35
30
16
19
1.0
20
34
28
32
25
21
23
38
Tota l
49
62
80
59
60
51
17
29
37
% Total
47
60
45
44
38

The MCI of the Bohunice assemblages is 4.18 (out of eight). This is muc h higher
than 1.70, whic h is the measured value for the Bohunician assemblages at Stranska
Skala. The retouched flakes at Bohunice are being invasively retouched muc h more
intensively than at Stranska Skala. The location of retouch is also different to that of
Stranska Skala - the lateral edges are on average more frequently retouched than at
Stranska Skala. One possible reason for these differences could be that the main raw
mate1ial used at Bohunice - SS chert - is transported from Stranska Skala, which is
seven kilometres away , whereas flakes retouched at Stranska Skala are directly at the
raw material source. Another explanation could be that different activities were
performed at this site, so different tools were needed. Still another possibility is that a
different tool-making 'trad ition ' exists at this site.
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Table 6.4 Clarkson Index Patterns of Bohunician Assemblages at Stranska Skala
(N = 225)

Retouch
Invasiveness
Score
0.5
1.0
Total
% Total

Flake segment
Proximal
end

Left
proximal

Left
medial

Left
distal

Distal
end

Right
distal

Right
medial

Right
proximal

9
1
10

40
5
45

52
6
58

66
12
78

73
25
98

61
72

64
6
70

44
5
49

4

20

26

35

44

32

31

22

4
20

11

17
22

29
31

26

32

35

44

38

37

45
47

44
60

Figure 6.7 Average dorsal retouch frequency of individual flake segments for Bohunician
retouched flakes at Stranska Skala (left) and Bohunice (right)

It is clear that the retouched flakes at Bohunice have been exposed to far more
invasive retouch than the Bohunician flakes at Stranska Skala. Interestingly, a chisquare test(£= 8.5224, df = 7, critical

x2 value at p = 0.05 and 7 df is 14.07; Hois

retained) indicates that this difference is not statistically significant. This means that
although the intensity of invasive retouch is much greater at Bohunice, the actual
pattern is very similar betw een the two sites (see Figure 6.7).

The results presented have specific implications for the typological classifications
because all the assemblages included in the analysis have been classified as part of
one distinct industry (the Bohunician). These t-test results clearly indicate that the
retouched flakes at Bohunice (type site) and the Bohunician assemblages at Stranska
Skala are in fact very di ssimilar on all of the attributes listed above (except for the
Elongation Index and the MCI) . These differences are present even though most of
the raw material is of the same type at both sites. This finding rules out raw material
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propertie s as a factor which could be causing these differenc es. The raw material
utilised at Stranska Skala is obtained locally, whereas the raw material utilised at
Bohunice is obtained from the Stranska Skala site. The differenc e in distance to the
source of the raw material could be a factor causing the greater intensity of retouch
and the larger flake size.

Final conclusio ns about the validity of the typologic al classifica tions cannot be
reached at this point; although this methodo logy and the resulting datasets are useful
for inter-asse mblage comparis ons they do not address the specific criteria which were
used to delineate the Bohunici an industry type from other industry types so if it is
shown that the described Bohunici an reduction strategy is present at Bohunice , it may
be represent ing a technolog ical connectio n between the spatially separated
Bohunici an assembla ges, even though flake size and retouch intensity are very
different as has been shown.

6.3 Differences in Flake Platform Characteristics Between Bohunice
and the Bohunician Assemblages at Stninska Skala
It is clear that there are significan t differenc es in flake size and the intensity and
patterns of retouch between the Bohunici an assembla ges of Stranska Skala and
Bohunice . In the context of investiga ting the inter-site differenc es, it may also be
useful to look at the differenc es between frequenci es of different types of platform
surfaces. The informati on presented in Tables 6.5 and 6.6 and graphical ly in Figures
6.8 and 6.9 demonstr ates that, in terms of faceted platfonns , there does not appear to
be a consisten t pattern in Bohunici an asemblag es between the two sites. A chi-squar e
test reveals that the differenc es between Stranska Skala and Bohunice in flake
platfonn surface types is statistica lly significan t

(x2 = 10.5070, df = 4, critical x2 value

at p = 0.05 and 4 df is 9.49; Hois rejected). Among the Bohunici an assembla ges at
Stranska Skala, 24% of retouched flakes have faceted platfonns and only 5% of
unretouc hed flakes have faceted platfonns . This finding was reported in chapter 5,
and it was deemed to be consisten t with one of the claims made for the presence of
the Bohunici an reduction strategy, specifica lly that faceted platforms are the favoured
manufact uring products of this reduction technique . In the Bohunici an assembla ges at
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Bohunice, 17% of retouched flakes have faceted platforms, and 24% of unretouched
flakes have faceted platfonns. In other words, at Bohunice, more unretouched flakes
have faceted platforms than retouched flakes so the 'consistency' argument previously
used for bolstering the presence of the Bohunician reduction technique cannot be used
in this case. Overall, the prop01iion of faceted platforms in Bohunice is higher than at
Stranska Skala, but the ratio of retouched:unretouched faceted platforms is
inconsistent between Bohunice and Stranska Skala. This finding suggests that if we
are to assume that the Bohunician reduction strategy is present in Bohunician
assemblages at both sites, the ratios of faceted platforms for retouched:unretouched
flakes cannot be used as supportive evidence, because the overall evidence is not
consistent.

Table 6.5 Platform Surface Types of Retouched Flakes ofBohunician Assemblages

SITE

SS2a5
SS3a4
SS3
SS3b
SS Bohunician
Bohunice

Single
%
n
25
4
32 14
26 19
41
12
30 49
20 20

PLATFORM SURFACE TYPE
Multiple Cortical
Faceted
Other
%
n
n
%
n
%
n
%
56
0
9
0
0
19
3
0
23
10
0
27 12
18
8
0
20 15
7
5
31 23
16 12
21
34 10
6
0
3
1
0
26 40
24 39
18 30
3
5
28 28
24 24
9
17 17
9

Total
N
16
44
74
29
163
98
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Figure 6.8 Platform surface types of retouched flakes of Stranska Skala Bohunician
assemblages and Bohunice assemblages

Table 6.6 Platform Surface Types of Unretouched Flakes of Bohunician Assemblages .

SITE

SS2a5
SS3a4
SS3b
SS Bohunici an
Bohunice

Single
n
%
41
12
19
38
57
8
42 39
40 31

PLATFO RM SURFAC E TYPE
Multiple Cortical
Faceted
Other
%
n
%
%
n
n
%
n
38
11
0
3
1
0
17
5
40 20
4
2
12
6
3
6
2 14
14
7
2
1
7
1
4
35 33
4
5
5
12 12
27 21
24 19
1
1
7
6

Total
N
29
50
14
93
78

A chi-squar e test reveals that the differenc es between Stranska Skala and Bohunice in
platform surface types on unretouc hed flakes (graphica lly illustrated in Figure 6.9) is
statistica lly significan t

(x2 = 14.3422, df = 4, critical x2 value at p = 0.05 and 4 df is

9.49; Ho is rejected). This is in contrast to the comparis on between Aurignac ian and
Bohunici an platfonn surface types of unretouc hed flakes at Stranska Skala, where the
differenc es were statistica lly_indisting uishable (see Figure 5.19).
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This finding adds to the long list of other tests of lithic properties with statistically
significant differences between the Bohunician assemblages at Bohunice and Stranska
Skala. While there are many similarities (and very few differences) in various lithic
properties between Aurignacian and Bohunician flakes at Stranska Skala, there are
relatively large differences between the Bohunician flakes at Bohunice and Stranska
Skala. The statistically significant differences between platform surface types in
retouched flakes and in unretouched flakes , adds to the existing repertoire of
differences. These trends are discussed further at the end of this chapter.
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Figure 6.9 Platfom1 surface types of unretouched flakes of Stranska Skala Bohunician
assemblages and Bohunice assemblages . Faceted platforms are much more cornrnon at
Bohunice than at Stranska Skala.

6.4 Differences in Cores Between Bohunice and the Bohunician
Assemblages at Stranska Skala
Statistical tests of the differences in flakes between the Bohunician industries at
Bohunice and Stranska Skala have so far indicated large differences in most aspects
that have been tested. In this section, differences in cores will be tested. Skrdla and
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Tostevin (2005) and Tostevin and Skrdla (2006) found there are no differenc es in the
strategies used in core reduction between Bohunice and Stranska Skala.

The t-test results in Table 6.7 show that the cores at Bohunice are generally smaller
than at Stranska Skala. The differenc e in thickness is statistica lly significant. The
cores at Bohunice are also lighter (weight covaries with size) than the cores at
Stranska Skala, but this differenc e just fails to reach the 95% level of significance.
The smaller size of cores at Bohunice may be related to greater intensity of reduction
at Bohunice .

Table 6.7 Differences Between Means of Core Attributes at Stranska Skala and Bohunice

Attribute

Site

Weight

ss

Max Length
Thicknes s

Mean

77.88
BOH 66.94
ss 53.74
BOH 53.59
ss 25.09
BOH

23.33

Std.
Dev.
66.09
57.66
15.00
14.09
9.22
7.15

t

df

1.896

435.4

Sig.
2-tailed
0.059

0.105

468.0

0.917

2.331

458.6

0.020

N
280
~
188
281
~189
281
189

Note: p values in bold - c01Telation is significan t at the 0.05 level (2-tailed).

This finding is consisten t with the general interpreta tion of site use in Bohunice ; the
raw material is being worked much more intensive ly than at Stranska Skala which, in
tum, is consisten t with the interpreta tion that conservin g material is a utilized strategy
in Bohunice where the raw material has to be imported from Stranska Skala which is
some distance away from Bohunice. Also, the Bohunice cores are less variable on all
three attributes tested (weight, length and thickness). This could mean that the
Bohunice cores are more uniform in size. It is likely that there is greater eff01i to
extract more utility from the material which is costlier to obtain than at Stranska
Skala. The greater unifonni ty in size could be related to cores at Bohunice having
most of their potential utility exhausted. As a core is reduced in size through
reduction , the further remov~l of useable flakes becomes more difficult at a particula r
size threshold. Given that it is likely that knappers would try to extract more utility
from cores at Bohunice than at Stranska Skala, there is greater likelihood of a larger
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number of exhausted cores at Bohunice, so there is a greater likelihood of size
· uniformity.

6.5 Discussion of the Differences Between Spatially Separated
Bohunician Assemblages
There are relatively large differences between the Bohunician assemblages at
Bohunice and the Bohunician assemblages at Stranska Skala. The magnitude of the
differences between the Bohunician assemblages (designated as the same technounits) at Stranska Skala and at Bohunice is much higher than the differences between
the typologically different Amignacian and Bohunician assemblages at Stranska
Skala. In other words, with regards to these two sites, the spatial differences are much
greater in magnitude, than any of the temporal, intra-site differences at Stranska
Skala. The retouched artefacts at Bohunice are much heavier and larger on all size
attributes - they are longer, wider and thicker than the Bohunician assemblages at
Stranska Skala. The retouched flakes at Bohunice are also significantly more
retouched - the MKRI and the proportion of artefact edge retouched have higher
values than at Stranska Skala. The cores appear to be slightly smaller at Bohunice,
sc01ing a lower mean thickness value which is statistically significant. There is also a
fundamental typological difference - the Bohunice assemblages contain leafpoints,
whereas the stratified Stranska Skala assemblages do not contain any leafpoints.

This seems to be at odds with the cmTent interpretations because all of these
Bohunician assemblages are typologically and technologically classified as the same
industry. The remaining problem is to explain what these differences mean. The
most likely explanation of the relatively large and intensively retouched flakes and
smaller and more reduced cores is the distance to raw material, differing artefact life
histories and site function. These concepts will be explored in greater detail in
chapters 8 and 9.
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CHAP TER 7. ASSEM BLAG E RICHN ESS AND LITHI C
REDU CTION

This chapter continues with the investigation of morpholo gical variability within and
between the Moravian assemblages (research question (iii), p. 8) in an attempt to
identify the factors influenci ng the morpholo gical variability. The first part of this
chapter investiga tes the assembla ge richness of the Moravian assemblages and
compares the results to similar published analyses of other European Palaeolit hic
assembla ges. The second part of this chapter investigates the nature of intraassembla ge variabilit y of the Moravian assemblages and tests them against the
reduction continuu m models. Typologi cal schemes are traditionally used to classify
and describe stone artefact assemblages according to combinations of attributes such
as shape, size, characteristics of the retouched edge, and so on. In the European
Palaeolit hic, Bordes' (1961) scheme is the most frequently used classification. This is
primarily a morpholo gical typology, where the shape of the object and location of
retouch, and to a lesser extent, the technological characteristics (i.e. processes of
manufact ure) determin e which type each object is assigned to (Debenat h & Dibble
1994). Typologi cal classifications for lithic artefacts generally assume that
morpholo gical variation in assemblages is discrete and fits into a scheme where each
particula r type has been designed for a particula r function, and variation within any
type is minimal. It is also assumed that the arbitrarily defined impleme nt types reflect
natural grouping s of artefact morphologies.

Palaeolit hic stone artefact assemblages have been traditionally classified using
typologic al schemes that treat lithic types as discrete entities, while also assuming that
they were manufact ured according to designs which are based on pre-exist ing mental
templates. This paradigm has dominate d approaches to lithic analyses of Palaeolit hic
artefacts in Czech Republic, as well as in many other parts of the world. Although the
typologic al model is still the dominant approach used in lithic analysis, many
researche rs since the 1980s have suggested that much of the morpholo gical variation
found in Palaeolit hic assemblages could simply represent arbitrary divisions of a
reduction continuum. Recent research has advanced a number of new models and
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testable hypotheses regarding the structuring of intra-assemblage morphological
variability.

7.1 Assemhlage Richness
In this section, the factors affecting assemblage richness will be examined. The
question I intend to focus on is how the different assemblages vary with respect to the
relative numbers of implement types. Assemblage richness is defined as the number
of implement types in a paiiicular assemblage. This is an important issue to be
considered because a number of authors have argued that Upper Palaeolithic
assemblages are markedly richer in artefact types than Middle Palaeolithic
assemblages (e.g. Klein 1995; Mellars 1989, 1996). The proponents of this idea
often use this claim to exaggerate the magnitude of the changes that took place during
the Middle-Upper Palaeolithic transition (discussed in chapter 1). For example,
Mellars (1989) argues for a vast difference between the Middle and Upper
Palaeolithic lithic artefact assemblages by claiming that 'imposed form' and
'morphological standardisation' is apparent in the majority of Upper Palaeolithic
assemblages in contrast to the more variable and relatively unstandardized Middle
Palaeolithic tools, more complex patterning of Upper Palaeolithic tool forms in spatial
and geographical tenns, and rapid changes in tool morphology in the Upper
Palaeolithic sequence.

Some researchers have argued for a different model, specifically that archaeological
assemblage diversity often reflects the size of the assemblage (e.g. Cochrane 2003;
Hiscock 2001 ; Grayson 1991; Grayson and Cole 1998; Kintigh 1984) so
assemblage diversity is a function of its size, rather than being determined by the type
of hominid or the time pe1iod when it was manufactured. These researchers have
found that when the number of implement types is. plotted against the size of the
assemblage (often measured by the total number of objects defined as implements)
there is a high correlation between these two measures. A strong correlation between
assemblage size and assemblage 1ichness has often led to conclusions that it is the
assemblage size which, to a large extent, determines the diversity of implement types
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within individua l assembla ges. The sample-s ize effect also refutes the idea that the
variation between assembla ges necessari ly reflects site function (see Hi scock 2001).

Grayson and Cole (1998) tested the relationsh ip between assembla ge size and
assembla ge richness using a total of 164 stratified assembla ges (89 Mousteri an, 58
Aurignac ian, and 17 Chatelpe rronian) from France. They used the standard
Bordesia n impleme nt types. They found that there is a strong correlatio n between
assembla ge richness and assembla ge size. In order to replicate Grayson and Cole's
study using the Moravian assembla ges, the number of impleme nt types have been
plotted against the total number of implemen ts from the eleven stratified assembla ges
from Moravian sites in a similar way to that of Grayson and Cole (1998). The
impleme nt types in this research were also defined follo wing Bordes (1961) and as
presented in Debenath and Dibble (1994). The results are presented in Table 7.1 and
Figures 7.1 and 7.2. Figure 7.3 reproduc es Grayson and Cole's graph and the eleven
Moravian assembla ges have been added to this graph. The result indicates that while
the Moravian assembla ges cluster together and the correlatio n value is high (r =
0.928), they only partially overlap with the French assembla ges.

Table 7 .1. Numbers of Implements and Implement Types

Assembl age
SS2
SS2a3
SS2a4
SS2a5
SS3
SS3a3
SS3a4
SS3b
Bohunice
Vedrovic e V
Kulna

No. of
Implements
22
22
215
19
95
47
72
48
133
217
458

No. of
Implement
Types
2
4
6
3
7
6
6
4
9
10
17
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Figure 7.1. Assemblage riclmess of all assemblages under study. There is a high correlation
between the number of implements in an assemblage and the number of implement types (r =
0.928).

Figure 7 .1 demonstrates the relationship between the number of implements in each
assemblage and the size of that assemblage. There is a strong correlation between
these two variables ; the larger the assemblage, the higher the number of types. It is
interesting to note that the assemblage with the highest number of types is actually
Mousterian, and the largest Aurignacian assemblage (SS2a4) has an 'atypically' low
number of implement types. This result indicates that the Upper Palaeolithic
assemblages in this sample have a relatively small number of implement types,
whereas the Middle Palaeolithic assemblage (Kulna) has a relatively large number of
types.
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Figure 7.2. Assemblage richness plotted on a log scale. The strong positive correlation is
more visible when a log scale is used.

Transfor ming one of the variables into a log scale is a common approach when the
relationship between the two variables is non-linear (Hiscock 2001). Comparing
Figure 7.1 and Figure 7.2, it is evident that there is a strong positive correlation
between the total number of implements (sample size) and the number of implement
types. Figure 7 .2 shows that the relationship between sample size and assemblage
richness is highly significant in the Moravian assemblages. Correlation, of course,
does not automatically meaff causation , so it is plausible that a third variable is
responsible for this relationship.
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In Figure 7.3, the results of Grayson and Cole (1998) are presented with the Moravian
assembla ges superimp osed on the same graph. It is evident that although the
Moravian assembla ges have similar linearity and conelatio n coefficients to the French
assembla ges (Aurignacian: r = 0.90; Chatelpe nonian: r = 0.96; Mousterian: r = 0.93)
their position on the graph forms a somewha t different cluster. However , the
correlatio n between the number of impleme nt types and the number of impleme nts is
still evident.

The results presented here agree with the findings of other similar studies which
measured the relationsh ip between sample size and richness of lithic assemblages. A
strong correlatio n between the 'richness ' of an assembla ge and its size is a robust
finding, which allows us to reject the claim that Upper Palaeolit hic assembla ges are
more 'advance d' than Middle Palaeolit hic assemblages, because they are 1icher. This
result has the importan t implicati on that implemen t richness cannot be used by the
proponen ts of the 'Human Revoluti on' model (see chapter 1) as a character that
distingui shes Middle Palaeolit hic and Upper Palaeolit hic industries. This result is a
small but significan t piece of evidence which is consisten t with the view that the
European Middle-U pper Palaeolit hic transition was a rather complex and mosaic
event, and is not consisten t with the simple view that the 'Human Revoluti on' model
puts forward. In addition, it is also consistent with the conclusio n of Henshilw ood
and Marean (2003) who argue that modem human behaviou r cannot be defined by the
simple presence or absence of traits which are also Eurocent rically derived. The traits
(such as impleme nt richness) can be explained by other processes which have nothing
to do with behaviou ral modernity. In the case of implemen t richness, various studies
(includin g this research) have shown that assembla ge size appears to be the most
parsimon ious explanation.

7 .2 Testing Models of Intra-Assemblage Variability
In contrast to traditional typological schemes, many studies which have applied
reduction models to explain morpholo gical variability challenge the notion of discrete
types. They argue that morpholo gical variation in many lithic assembla ges exists as a
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continuum, and that much of the observed morphological variability directly results
from differing degrees of reduction (e.g. Dibble 1984, 1987, 1995; Hiscock and
Attenbrow 2005a, b; Holdaway et al. 1996; McPherron 1994, 2000; Rolland and
Dibble 1990). It is generally accepted that stone artefacts undergo major
morphological changes as a result of reuse and rejuvenation. After a flake is struck
from the core its edge becomes dulled from use; it is frequently retouched to
rejuvenate it, which in tum makes it available for further use. This process often
repeats itself a number of times before the artefact is removed from use. An artefact
may also be lost or discarded before it is exhausted. This frequently results in the
artefacts having quite different appearance and differing size by the time they end up
in the archaeological record. These processes have been observed in ethnographic
studies and are assumed to have operated in archaeological assemblages (see Dibble
1995). The continued retouching lengthens the retouched edge; it also changes the
curvature of this edge, hence altering the morphology of the artefact. This process has
been convincingly demonstrated by several studies (e.g. Dibble 1984, 1987; Hiscock
and Attenbrow 2003).

A relationship between morphological transformations and extent of reduction has
been demonstrated for a number of Palaeolithic assemblages from various parts of the
world. For example, Dibble (1984, 1987) demonstrated such a process in selected
Iranian and French Middle Palaeolithic assemblages, Neeley and Barton (1994) found
evidence for reduction continuurns in microliths from Levantine Epipalaeolithic
assemblages, Hiscock (1996) demonstrated reduction transfonnations on the Dabba
industry from Haua Fteah (Libya), Flenniken (1985) and Wheat (1976) demonstrated
a continuum in bi face forms related to intensity of reduction in North America, and
Clarkson (2002b, 2005) and Hiscock and Attenbrow (2003) have demonstrated the
existence of reduction continuums in scraper assemblages from Australia, and both
Holdaway et al. (1996) and Hiscock and Clarkson (2007) have demonstrated a ·
reduction continuum in Mousterian notched tools from south-western France.

One of the implications of morphological variation being a product of reduction is
that the production of implements can then be inferred to be a casual, mechanical
process rather than a production of preconceived and desired end products. This
concurs with ethnographic observations suggesting that implement production was
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more of a casual, mechanical process focused more on achieving a useable sharp edge
than an object of a desired morpholo gy (e.g. Hayden 1977; Heider 1967; Hiscock
2004; White 1967). So although the reduction continuum model is incongruent with
the dominan t _typological model, it actually confim1s what has been observed
ethnographically.

If it can be demonstr ated that morphological change can be largely attributed to the
proximal effects of reduction, it would have far-reach ing implications . For example,
it would undermin e the idea that mental templates, language or symbolis m is being
reflected in the lithic categories (see Dibble 1995). In any case, the notion that
morpholo gical variability can be explained as stylistic or the result of preconce ived
design cannot be tested, whereas the reduction models make specific predictions
which can be experimentally tested. Although the reduction models do not deny
intention in the manufact ure of implements, they do suggest the lmappers ' goal was to
prolong useability rather than create designed types (Hiscock 2004). The reduction
approach has also been used to explore the economic and technological contexts of
the assemblages, such as intensity of occupation and raw materi al utilization (see .
Dibble 1995). Such new infonnati on can move us closer to understanding the bigger
questions of past hominid behaviour. It must be remembe red that "the goal of
archaeolo gy is not to account for the typologically defined contrasts between
assemblages, but to gain insight into the behavior of prehistoric hominids " (Kuhn
1992:126).

Although reduction models are becoming increasingly popular in some parts of the
world, the majority of Palaeolithic archaeologists still employ traditional typology,
primarily for the purposes of description and communication. Even though it has
been demonstr ated that reduction models are a powerful explanation for intraassembla ge morpholo gical variability for many assemblages, it should not be assumed
that such a process applies to all lithic assemblages. For example, Kuhn (1992)
argues that at Grotta di Sant' Agostino , a Middle Palaeolithic site in Italy, the shapes
of blanks were found to have a stronger influence on some retouched aiiefact forms
than reduction. Close (1991) ar~ed that implements from the Middle Palaeolithic
site of Bir Tarfawi in the Eastern Sahara were better explained as independent types
based on predeterm ined designs than as stages in a reduction sequence. Gordon
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(1993) has likewise argued that the Mousterian points at Ghar (Israel) are not simply
exhausted scrapers, but types independent of reduction sequences.

A reduction model has not been previously proposed to explain morphological
variation in Moravian Palaeolithic assemblages, and instead, the retouched artefacts
have always been assumed to vary more or less discretely, reflecting their
categorisation based on Bordesian typology. The remainder of this chapter reports on
various tests undertaken to dete1111ine whether morphological variability in late
Middle and Early Upper Palaeolithic assemblages from Czech Republic is better
explained by differences in reduction intensity or whether retouched artefacts conform
to discrete morphological clusters.

The analyses presented here follow several previous studies which argued for
reduction continuums in Australian and French Middle Palaeolithic assemblages.
Hiscock and Attenbrow (2003) found that the intensity of retouch correlates
significantly with flake retouch length, the number of retouched segments on a flake
and flake curvature in the Australian Capertee 3 scrapers. Clarkson (2004)
demonstrated that in intervals of increasing retouch intensity there are statistically
significant differences in mean retouched edge angle, percentage ofperimeter
retouched and the Index of Edge Curvature in Australian Wardaman scrapers.
Holdaway et al. ( 1996) showed that the number of notches on a tool correlates with
blank length in three selected French Middle Palaeolithic assemblages, and Hiscock
and Clarkson (2007) showed that retouch intensity positively correlates with length
and weight of notched artefacts and that the number of notches on a flake correlates
with implement type at Combe Grenal (layers 11 and 12), a French Middle
Palaeolithic site.

7 .2.1 Reduction of Retouched Flakes

A number of tests were applied to the retouched flakes in the Moravian assemblages
to examine how reduction affects morphological variability. By determining the
relationship between the MGIUR (degree of reduction) and the proportion of flake
edge retouched and the number of retouched segments it is possible to determine
whether, and how, reduction affects the amount of flake perimeter length retouched.
The relative amount of flake edge retouched and the location of this retouch are
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important criteria in determining implement type. Correlati ng flake size ( as measured
by flake length, width, thickness and flake surface area) with MGIUR will determine
whether flake size is related to the degree of reduction. Correlating the reduction
measures with size ratio variables such as elongation, length/thickness and flake
surface area will determine whether reduction changes the shape of the blank. Blank
shape is another characteristic used by typologists for classification of retouched
flakes into specific implement types. Correlating the number of notches on a flake
and notch diameter with the degree of reduction and flake size will also help to
discover the effects of reduction on morphological variabilit y. This technological
analysis is completely independent of the traditional implement classes, so the results
can also be evaluated independently of the published typological analyses.

In some of the analyses presented in this chapter both complete and broken flakes
were included but the statistical tests were perfonne d separatel y on each group . This
was considered to be a desirable procedure, since grouping complete and broken
artefacts together would introduce biases into the analyses because broken flakes have
missing portions. For certain attributes such as width, thickness and MGIUR
complete and broken flakes were included, because these attributes can still be
reliably measured on transversely broken flakes .

In the first part of this study retouched flakes from all analysed assemblages were
tested, hence the large sample sizes. In the second pmi the Middle Palaeolithic
assemblages from Kulna are analysed separately. To determine the degree of
correlation between the variables tested both Pearson 's rand Spearman ' s p values are
included in some analyses. Although Pearson's r achieves higher correlation values
than Spearma n's pin some analyses, a linear relationship between the correlated
variables is often uncertain so Speannan ' s pis also included. Where the correlation is
clearly non-linear, only Spearma n's pis given. Also, the variable 'Number of
retouched segments' comprises ranked data, so Spearman ' s p may be a more
appropriate test than Pears on' s r.

The intensity of retouch on the artefacts ( as expressed by the M GIUR) correlate s with
the proportion of edge length retouched (see Table 7.2). A similar result is obtained
in Table 7.3, where the MGIUR correlates with the number of retouched segments .
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These results indicate that the prop01iion (of the circumference) of the retouched flake
portion correlates with the intensity of retouch. The correlation coefficients for both
of these tests are statistically significant for both measures of correlation (Pearson 's r
and Spearma n' s p), and in each case the probability level is less than 0.001. These
significant coITelation values hold whether we include all retouched flakes or
complete retouched fl akes only. Both of the correlation coefficients are in the same
ballpark for both tests.

Table 7.2 Conelatio n Statistics for MGIUR and Proportion of Length Retouched

Retouch ed
Flakes
All flakes
Complete
only

Pearson' s r
r
p
<0.001
0.431
0.420
<0.001

Spearman's rho
rho
p
<0.001
0.387
0.382
<0.001

n

999
686
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Figure· 7.4 The MGIUR reduction index plotted against the proportion of flake edge
retouched for unifacially retouched flakes in the study area. The conelatio n statistics are (r =
0.311 , p

=

<0.001 , n

=

760).

Figure 7.4 also shows that the implemen t types are not distributed in clusters. The
typologic al model makes the assumpti on that the ' types' vary in discrete patterns,
however in these assembla ges they clearly do not cluster. Instead, they seem to be
interming led amongst each other without any recognisable pattern. This scatter-plot
distributi on suggests that there is significant overlap between the impleme nt classes.
This finding speaks against the idea that the implemen t types occur as discrete
categories. Although the nature of morpholo gical variability is probably more
complex and there may be several interacting variables causing the morpholo gical
variability, it is also clear that some of the variability can be explained by reduction.
That is, flakes with more intense retouch also tend to have a greater proportio n of the
edge retouched. It must be noted however, that there are so many points in this
scatter-pl ot that even if an indistinct pattern did exist it may be difficult to detect.
Further tests will clarify this issue.

Table 7.3 Conelatio n Statistics for MGIUR and Number of Retouched Segments

Retouch ed
Flakes
All flakes
Complete
only

Pearson' s r
r
p
0.304 <0.001
0.314 <0.001

Spearma n's rho
rho
p
0.226 <0.001
0.255 <0.001

n

960
662

Note: p values in bold - conelatio n is significant at the 0.05 level (2-tailed).

The hypothes is that reduction is having an effect on the amount of retouch was tested
in a different way, using t-tests of MGIUR intervals against proportio n of flake
retouched (see table 7.4). The first MGIUR interval does not start from 0 but from
0.17. As there are only nine flakes with values below 0.17, the first interval would
have a very low N value. As a result, values below 0.17 were excluded from this
analysis.
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Table 7.4 T-test Results for Differences between Increasing MGIUR (presented as
intervals) and Proportion of Length Retouched

MGIUR
Interval
[0.17-0.33]:
[0.34-0.50]
[0.34-0.50]:
[0.51-0.67]
[0.51-0.67]:
[0.68-0.83]
[0.68-0.83]:
[0.84-1.00]

Mean
0.24
0.29
0.29
0.35
0.35
0.40
0.40
0.46

Std .
Dev.
0.15
0.16
0.16
0.20
0.20
0.22
0.22
0.27

t

F

df

p

n

-2.790

1.111

324.0

0.006

-3.283

9.335

450.0

0.001

-2.365

2.850

429.0

0.018

-2.009

8.942

121
205
205
247
247
184
184
122

226.6

0.046

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).

The statistically significant differences between 'Proportion of length retouched'
means, which are higher with every increasing MGIUR interval, further prove that
these two variables covary. As well as the amount of retouch, flake shape is another
criterion often used by typologists in classifying implement types. Therefore, it
would be desirable to test whether flake shape also covaries in some way with
increasing reduction. One test which can be performed to test changes in morphology
with increasing reduction is plotting the changes in average edge angle as retouch
intensity increases (see table 7.5). Figure 7.5 illustrates these differences graphically.

Table 7.5 T-test Results for Differences Between Increasing MGIUR (presented as
intervals) and Average Edge Angle

MGIUR
Interval
[0.17-0.33]:
[0.84-1.00]

Mean
59.51
51.89

Std.
Dev.
12.86
13. 87

t

F

df

p

2.622

1.020

85

0.010

n
38
49

Note: p values in bold - coITelation is significant at the 0.05 level (2-tailed).
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Figure 7.5 The average edge retouch angle plotted against MGTIJR intervals in unifacially
retouched flakes in the study area.

The retouche d edge angle steadily decrease s with increasin g retouch intensity. This
decrease in edge angle is slight but consisten t and the mean edge angle is lower than
every precedin g interval as retouch intensity increases. Although the mean value in
interval 5 appears slightly higher than in interval 4, the inter-qua rtile range for interval
5 is markedly lower than in interval 4, confirmin g the overall trend of decreasin g edge
angle with increasin g retouch intensity. Such an inverse relationship between retouch
intensity and edge angle may appear counter-intuitive because based on the idealized
perceptio n of steep retouch on scrapers, the edge angle increases as reduction
proceeds to the mid-line of the artefact where thickness increases (thereby reducing
flake width). However , such a scenario assumes that the flake edge is being struck
consisten tly at the same angle. This need not to be the case - the knapper can alter the
angle at which s/he strikes the edge, which will result in a different edge angle. A
similar inverse relationsh ip between increasin g reduction and edge angle has also
been demonstr ated for -Middle Palaeolit hic assemblages from layers 11 and 12 at
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Combe Grenal, France (Hiscock and Clarkson in prep), suggesting that this finding is
not an isolated case.

7 .2.1.1 Reduction and Flake Size
As shown in the previous section, reduction appears to explain only some of the
morphological variabilit y in the Moravian assemblages. Typology, however, seems
to be able to explain much less of the morphological variability, since there is no
apparent clustering of types which can be detected in the scatter-plot distributions. It
is worthwhile delving further into this question and exploring what other factors could
be causing variabilit y. The following section considers flake size.

Table 7.6 Correlation Statistics for Flake Size and MGIUR

DIMENS ION
ATTRIB UTE
Length
Width
Thickness

r

p

n

0.107
0.102
0.121

0.001
0.001
<0.001

996
996
996

Table 7.7 Correlation Statistics for Flake Size and Proportion of Flake Edge Retouched

DIMENS ION
ATTRIB UTE
Length
Width
Thickness

r

p

n

0.165
0.077
0.115

<0.001
0.014
<0 .001

1013
1013
1013

From Tables 7.6 and 7.7, we can see that there is a small but significant positive
correlation between each reduction measure and increasing flake size, as measured by
length, width and thickness. This indicates that blank size is related to reduction.
More specifically, larger flakes have experienced more intensive reduction , indicating
that larger blanks get reduced more because more material can be removed from them
(as they retain sufficient size to be retouched further).
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It is a reaso nable prop ositi on that as retou ch inten sifies the surface area of the flake
beco mes smal ler, beca use retou ching has remo ved som e of the mate rial. As the tests
for MGI UR again st flake surfa ce area and the prop ortion of edge retou ched again st
the flake surfa ce area reveal, there is a very low positive con-elation betw een the
inten sity ofre touc h and the flake surfa ce area (see Figu res 7.6 and 7.7) . Alth ough
both of these corre latio n coefficients are statisticall y signi fican t, the valu es are so low
that it may well be an artefact of the high N value s, rather than a mean ingfu l
relat ionsh ip betw een the variables.
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Figure 7. 7 The prop01iion of fl ake edge retouched plotted against flake surface area (in
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mm )

for retouched flakes in the study area. The Spearman's correlation statistics are: p = 0.167, p
=

<0.001, n

=

101 3.

7.2.1.2 Notches
Notched flakes were tested separately from all other retouched flakes. Notched flakes
are common in Middle Palaeolithic assemblages, and they are also often found
(usually in lower proportions) in Upper Palaeolithic assemblages. As in the previous
section, the two models (i.e. typological and reduction continuum) which have been
proposed as explanations for morphological variation of stone implements were tested
to see which model is more useful fo r explaining the observed variability in notched
flakes .
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Holdawa y et al. (1996) have conducte d a study of assembla ges from three selected
Mousteri an sites (Combe- Capelle bas, La Quina and Pech de l' Aze I) in France. They
compared the number of notches with flake length and they found that flake length
correlate s with the number of notches on the flake. They conclude d that the
variabilit y in notches is a result of differenti al resharpen ing, which reflects variation s
in the extent of reduction . They believe that this model of implemen t resharpen ing
explains the relationsh ip between flake length and the number of notches more
parsimon iously than the notion of discrete types.

Hiscock and Clarkson (2007) have analysed morphological and size variation within
notched specimen s at Combe Grenal, a well-kno wn Mousteri an site in France. They
found that notched flakes from this site also correlate with mean flake length. This
agrees with the conclusio n of Holdawa y et al. (1996). As well as flake length,
Hiscock and Clarkson (2007) also tested flake width and thickness and found that
they do not correlate with the intensity of retouchin g. They conclude d that the
traditiona l impleme nt types can be viewed as arbitrary divisions in a continuu m of
size and abundanc e. That is, specimen s with greater number of notches are more
reduced than specimen s with fewer notches. Also, the morpholo gical variabilit y of
the different impleme nt types possessin g notches were also found to vary
continuo usly, rather than in discrete patterns.

In the present study, notched flakes from the Moravian assemblages were correlate d
with selected variables . Notched flakes are heavily overrepre sented in the Vedrovic e
V and Kulna assembla ges - these two sites have 7 5% of all the notched flakes
included in this study. The original type-lists published by Valoch (1993) for
Vedrovic e V, and by Valoch (1988) for Kulna, reveal that all six types of notched
artefacts identified by Bordes (see Debenath & Dibble 1994) were identified in these
assembla ges (in various prop01iions). They include notches (type 42), denticula tes
(type 43), alternate retouched bees (type 44), .Tayac points (type 51), notched triangles
(type 52), and end-notc hed pieces (type 54).
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Table 7.8 Notched Flakes from All Assemblages (Pearson's r)

Flake
Attributes
Length
Width
Thickness
Weight
Retouched
Segments
MGIUR

Fragment
All Flakes
Complete
All Flakes
Complete
All Flakes
Complete
All Flakes
Complete
All Flakes
Complete
All Flakes
Complete

NUMBER OF NOTCHES
r
N
p
0.006
184
0.202
0.026
126
0.198
0.115
0.119
184
0.098
0.277
126
184
0.016
0.177
0.015
126
0.217
0.114
0.116
192
0.037
126
0.186
<0 .001
177
0.418
<0 .001
122
0.404
0.012
0.892
130
0.017
0.882
80

NOTCH DIAMETER
N
r
p
0.366 <0.001 184
0.360 <0.001 126
0.308 <0.001 184
0.351 <0.001 126
0.456 <0.001 184
0.423 <0.001 126
0.487 <0.001 192
0.551 <0.001 126
177
0.200 0.008
122
0.207 0.022
130
0.187 0.033
80
0.333 0.003

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).

It was found that mean blank length and thickness positively correlates at a
statistically significant level with the number of notches on the flake and the mean
notch diameter (see Table 7.8). The number ofretouched segments also positively
correlates with the number of notches on a flake, and with the mean diameter of those
notches. Flake width does not conelate with the number of notches, but it does
c01Telate with the mean diameter of individual notches. Weight also positively
conelates with notch length and only weakly with the number of notches. The
intensity of retouch (MGIUR) positively c01Telates with notch diameter but not with
the number of notches.

The strong relationship between flake size (in terms of length and thickness) and the
number of notches and mean notch diameter indicates that variability in notches may
be related to differential reduction rather than imposed form and design. Although
these results supp01i the notion that vaiiability in notching is related to differential
reduction, they differ _from previous studies in the specific finding that flake thickness
as well as flake length are related to differential reduction, rather than just length as
found by Holdaway et al. (1996) and Hiscock and Clarkson (2007). In broad terms,
these results agree with the findings of these two studies, and they support the
reduction model rather than the typological model.
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So far in this analysis, all assemblages have been analysed together. This procedur e
was chosen to determin e whether the general principles of reduction are so universal
that they can be detected even when assemblages from different Palaeolithic pe1iods
are combined together. However , potential problems may exist with such a procedur e
because it is likely that the different assembla ges were produced by different
reduction techniques. Also, they were manufact ured during a time span of up to
20,000 years, originatin g from the late Middle Palaeolit hic (manufac tured by the
Neandert hals) and Early Upper Palaeolithic periods (at least some of these
assembla ges are very likely to have been manufactured by anatomic ally modem
humans). It is also possible that some of the low correlation coefficients may have
reached statistical significan ce simply because the sample size is so large. For these
reasons, assembla ges from a single site and a single industry were the focus of the
following additional analyses.

7.2.2 Middle Palaeolithic Retouched Flakes
The Middle Palaeolit hic assemblages (Micoqui an industry) from Kulna were
analysed. The advantag e of analysing retouched flakes from a single site is
eliminati on of inter-site differences which could be confound ing the results to some
degree. In addition, the results can then be more reliably compared to other similar
studies (e.g. Dibble 1984, 1987), most of which were also perfom1ed on Middle
Palaeolit hic assemblages. After examinin g the scatter-plots from previous analyses, it
was decided that Pearson' s r coefficients would only be used when linear correlations
are evident. For non-linea r correlations Spearma n ' s rho correlation coefficients were
used instead.
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Figure 7.8 MGIUR plotted against percentage of flake edge retouched ofunifacially
retouched flakes at Kulna. The correlation statistics are: r = 0.274, p = <0.001, n = 237.

In a similar vein to the previous analysis, which included all retouched flakes from the
study area, a subset of this sample (Kulna) as presented in Figure 7.8 shows that types
do not occur as clusters but are inte1111ingled with no detectable clustering. This is
very good supp01i for the claim that the typological model does not work as
typologists assume. One way that types (in a typological scheme) vary is through
differing amounts of retouch, so if this was happening it would show on this scatterplot.

7.2.2.1 Flake shape
The results presented to this point strongly suggest that significant morphological
changes related to reduction intensity exist in these assemblages. With increasing
intensity of retouch (as measured by MGIUR), it has already been established that
there is a predictable increase in the prop01iion of flake edge retouched. This means
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that as redu ction proceeds towards the centre of the aiiefact, an increasingly long er
porti on of the flake edge gradually beco mes retou ched, which often results in a
change of flake shape. The artefacts also beco me more elongated as reduction
proc eeds (this is a statistically significant result for both measures of reduction) and
flake surfa ce area decreases with increased reduction (statistically significant with
incre asing MGIUR). This is further indication of changing morp holo gy with
incre asing reduction. Flak e thickness should not change with increasing reduction.
This is inde ed the case, and is confirmed by these results reported in Tables 7.9 and
7 .1 0; there is no statistically significant relationship between intensity of reduction
and Leng th/Th ickne ss (LIT) values.

Table 7.9 Corre lation Statistics for MGI UR and Selected Variables in Kulna Reto uche d
Flakes (layers 6a and 7a)

Selected Variable
% edge retou ched
elongation
LIT
Surface area

Retouched
Flakes
All
Com plete only
Com plete only
Com plete only

Spearman 's p
p

p

0.275
0.151
0.045
-0.146

N

303
241
241
241

<0.0 01
0.019

0.490
0.024

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed) .

Table 7 .10. Correlation Statistics for Proportion of Flake Edge Retou ched and Selected
Variables in Kuln a Retouched and Complete Flakes (layers 6a and 7a)

Selected Variable
elongation
LIT
Surface area

Retouched
Flakes
Complete only
Complete only
Complete only

Spearman 's p
p

0.176
-0.043
-0.085

N

p.
0.006

0.498
0.186

246
246
246

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed) .

Alth ough the correlation coefficients are relati vely low, the variables sensitive to
changes in flake shape (i.e. °(a edge retouched , elongation and surface area) are
statistically significant. The consistency of these statistically significant results for
different measures of reduction and different measures of flake shape make this a
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reasonable argument for an association between morphological variability and
reduction and fl ake shape. These correlations are quite low and only explain a
relatively small percentage of the total morphological variation. Other factors are
likely to be contributing to this variation , however as is evident from Figure 7 .8, it is
not likely that much of the variation can be attributed to typological factors , because
the implements do not cluster into distinct patterns. Raw material also does not
appear to be an important factor; when the raw material was controlled for by testing
only spongolit e (75% of the raw material at Kulna is spongolite), the con-elation
values were not higher compared to when all raw materials were tested together. In
fact, the correlation values for the 'spongolite only' sample were lower, which
probably indicates that the sample size factor is more imp01iant than any possible
differences in raw materi al.

The results for flake mass and flake dimensions (see tables 7.11 and 7.12) indicate
that there are no statistically significan t relationships for any of these correlation
values. As the rati o values (elongation and LIT) remove the effects of varying flake
size, the consistent lack of change between the three-dimensional shape and flake
dimensions (i. e. fl ake size) indicates that the selection of blanks, and especially blank
form, remains remarkably stable regardless of blank size. This also suggests that
blank selection may have been highly standardized at Kulna.

Table 7 .11 Correlation Statistics for Elongation and Flake Mass and Size in Complete
Retouched Flakes at Kulna (layers 6a and 7a)

Selected Variable

Spearma n's p
p

Weight
Length
Width
Thickness

0.087
0.052
0.033
0.087

p
0.137
0. 374
0.577
0.137

N

293
293
293
293
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Table 7 .12 Correlation Statistics for Length/Thickness Ratio and Flake Mass and Size in
Complete Retouched Flakes at Kulna (layers 6a and 7a)

Selected Variable

Spearma n's p
p

Weight
Length
Width
Thicknes s

-0.052
-0.064
0.033
-0.042

p
0.374
0.278
0.577
0.478

N
293
293
293
293

Correlati on does not indicate causation - a range of other factors could be causing the
covariatio n. The previous analyses show that implemen t types do not occur in
clusters, but how do we know that reduction directly causes the variation between the
impleme nt types? Although location ofretouc h is one of the criteria for determin ing
the impleme nt type, this variable is difficult to apply when looking at the differenc es
between impleme nt types because the typologic al rules for location of retouch are not
applied consisten tly by typology practition ers. For example, some scrapers are only
retouched on the distal end (endscrap ers) and some scrapers are retouched only on
one or both of the lateral edges (sidescrapers). Although these two examples should
be clear-cut, many other scrapers have retouch on both edges. Typologi sts differ on
the classifica tion of such pieces. However , it is a fair assumpti on that every piece
classified as a sidescrap er is retouched on the lateral edge(s) and every piece
classified as an endscrap er is retouched on the distal end, so there should be a
consisten t differenc e in the elongatio n (length/w idth) ratio between these two types.
Sidescrap ers are only ever retouched on the lateral edges (and not on the distal end) so
they should become more elongated with increasin g reduction (as the width is
decreasin g) , whereas endscrap ers are always retouched on the distal end but not
necessari ly on the lateral edge(s).
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Table 7 .13 Change in Elongation Between (complete) Sidescrapers and Endscrapers
with Increasing Reduction

Implement

Sidescraper
Endscraper

Reduction Measure

MGIUR
% edge retouched
MGIUR
% edge retouched

Spearman's
rho
0.261
0.220
0.165
0.334

p

N

p
0.014
0.034
0.367
0.062

89
117
32
32

Note: p values in bold - conelatioi1 is significant at the 0.05 level (2-tailed).

This expectation is confinned when we compare the correlation coefficients for
elongation between endscrapers and sidescrapers (Table 7 .13 ). Both of the reduction
measures (MGIUR and prop01iion of length retouched) indicate that elongation
inc!°eases at a statistically significant level in sidescrapers but not in endscrapers. This
is direct proof that increased reduction changes the shape of the flake, which in
typological classifying can make the difference in a different implement type being
assigned.

7.2.2.2 Ku.Ina notches

In the assemblages analysed for this study, 48% of all notched flakes came from the
Micoquian (Kulna) assemblages, even though Kulna accounted for only 33% of the
total number of retouched flakes. This means that notched flakes are heavily overrepresented in the Micoquian assemblage, so it is appropriate to test the Kulna
Micoquian notched flakes separately.
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Table 7.14 Notched Flakes from Kulna Only (Pearson's r)
Flak e Attri butes

Frag ment

Leng th

All Flak es
Com plete
Widt h All Flak es
Com plete
Thic knes s All Flak es
Com plete
Weig ht All Flak es
Com plete
Reto uche d All Flak es
Segm ents Com plete
MGI UR All Flak es
Com plete

NUM BER OF NOT CHE S
r
p
N
0.254
0.027
76
0.210
0.099
63
0.104
0.372
76
0.043
0.737
63
0.231
0.044
76
0.239
0.060
63
0.091
0.420
80
0.153
0.232
63
0.435
<0.001
72
0.003
0.376
60
0.002
0.987
55
0.040
0.802
42

NOT CH DIA MET ER
r
p
N
0.301
0.008 76
0.298
0.018 63
0.171
0.139 76
0.214
0.092 63
0.342
0.002 76
0.283
0.025 63
0.427
<0.001 80
0.507
<0.001 63
0.142
0.23 4 72
0.138
0.295 60
0.253
0.063 55
0.351
0.023 42

Note: p values in bold - correlation is significant at the 0.05 level (2-tai led).

The notc hes from Kuln a mirr or some of the patte rns foun d when notch ed flake s from
all assem blage s are inclu ded. How ever, there are also some notab le diffe rence s.
Leng th and thick ness still corre late with the num ber of notch es, but this corre latio n is
signi fican t only when all flake s are cons idere d; when only comp lete flake s are
cons idere d, the corre latio n is not statis ticall y signi fican t. Flak e widt h does not
corre late with the num ber of notch es or notc h lengt h. Weig ht only cone lates with
notc h lengt h, but not with the num ber of notch es. Mea n lengt h of indiv idual notch es
still corre lates with flake lengt h thick ness and weig ht, but not with flake widt h and the
num ber of retou ched segm ents.

The diffe rence s betw een the two samp les ('all notch es ' and 'Kul na only notc hes')
may be indic ating that samp le size is an impm iant varia ble; altho ugh the resul ts for
'Kul na-o nly' notch es conf irm the gene ral trend s foun d in the 'all-n otch es' samp le, the
weak er corre latio ns for 'Kul na-o nly' notch es may be due to the smal ler samp le sizes .
Sma ller samp le size decre ases the powe r of a statis tical test. This mean s that real
statis tical trend s obse rvab le in samp les of suffi cient size may not nece ssari ly be
detec ted when statis tical tests are appli ed to ~mall samp les.

In notc hed flake s, flake lengt h and thick ness show stron ger corre latio n with the
num ber of notch es and notc h lengt h than do flake widt h and weig ht. Flak e widt h and
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weight tend to have much weaker correlation coefficients, or they do not correlate at
all. In other words, notched specimens with a greater number of notches are longer
and thicker, but are not always wider or heavier. Notched specimens with greater
notch length are always longer, thicker and heavier, but they are not always wider, nor
do they have a greater number of retouched segments. The number of retouched
segments correlates strongly with the number of notches and with notch length.
Although in the case of the Micoquian notches many of the correlation coefficients
are weaker (than when all assemblages are included - higher sample sizes have the
advantage of greater power of the test), the number of retouched segments correlates
equally strongly with the number of notches, but does not correlate at all with notch
length. The MGIUR does not correlate with the number of notches, but it does
correlate with mean notch diameter for complete flakes only. This can easily be
explained by the fact that only complete flakes contain the original number of notches
on the flake; the number of notches on a broken flake is very likely to be an
underestimate of the original number of notches present on the whole flake, so for this
reason we would not expect to get a significant c01Telation. On the other hand, on a
complete flake the original number of notche~ is known, so that is a valid comparison.

The statistically significant con-elation between the intensity of reduction and the
mean notch diameter fmiher corroborates the robust finding that in these assemblages,
the variability in notches is related to blank size and the degree of reduction rather
than to discrete types. It also suggests that if blank size and the degree ofreduction
determine a significant portion of the morphological variability, then the typological
explanation is unlikely to be con-ect.

7.2.3 Discussion oflntra-Assemblage Variability in the Moravian Assemblages
It is clear from these results that, in the Moravian stone artefact assemblages dating to

the Middle-Upper Palaeolithic transition, differential reduction can explain some of
the morphological variation. The results indicate that increasing reduction can
explain some of the morphological variability because it results in change in the
amount of retouch on the flake and in changes in flake shape. These two
characteristics are central to typological variation. In addition, all scatter-plots of
implement types suggest that in these assemblages the morphological variability does
not occur in clusters.
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Overall, these findings support an already well- established body of research whi ch
proposes that continuous variation in morp hology evident on retouched artefacts
actually reflects different stages in a continuous reduction process. Thus, the
' continuous variation' mod el appears to be a better explanation of the observed
variability than the traditional typological explanation, which claims that
morphological types reflect the design of a functionally specific tool.

The degree of reduction does not explain all of the morphological variability in the
assemblages tested, so it is likely that other factors not tested in this study may be able
to account for the portion of morphological variability which still remains to be
explained. Further tests using more variables and the future development of new
mod els of morphological variability may help to clarify these issues.
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CHAPTER 8. PATTERNS OF REDUCTION AND RAW
MATERIAL EXPLOITATION

One of the major tasks of this thesis is to draw inferences about people's lifeways
from analysis of the variability in the lithic assemblages. The last chapter examined
the morphological variation of lithic implements in relation to reduction practices.
Although differential reduction can explain some of the morphological variation in
the studied assemblages, a large paii of this variation still remains unexplained. This
could be either because the particular measures used to detect reduction are not highly
sensitive to reduction, or it could mean that other factors contribute to the overall
morphological variability of the retouched flakes. In this chapter, other variables such
as patterns of land-use and mobility will be tested to see if they contribute to the
patterns of morphological variability measured in the assemblages.

In inferring lifeways in the Middle and Upper Palaeolithic it is important to determine
how the occupied sites were used, and how the available lithic data can be analysed
and interpreted to reveal infonnation about behaviour. As is the case for most
archaeological sites of this antiquity, there are no remains of any features which could
be unambiguously interpreted as structures ( except for hearths) at any of the four sites
in this study. However, large assemblages of stone artefacts, including implements,
have been found at all four sites. Lithic assemblages can reveal significant
infonnation about the lifeways of the people who manufactured them.

This chapter looks at the various interconnected patterns combining raw material
procurement, the distance to raw material sources, curation rates and the effect these
factors have on the subsequent intensity ofreduction at the respective sites. It focuses
on how the location of the raw material sources in the landscape relates to the
subsequent treatment of the raw materials at the respective sites, and how the different
lithic patterns evident at each site inform us about the mobility levels of the different
hominid groups who used those sites and who manufactured the assemblages.
Throughout this chapter, the underlying theme explored is the way in which the lithic
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evidence can be used for interpretations of site use, mob ility and techn olog y in the
Mora vian Palaeolithic landscape.

8.1 Raw Material Exploitation and Mobility
To begi n the task of exploring the patterns of hom inid mov emen ts about the
lands cape and the mob ility levels of the hominid groups, it is necessary to consider
the locat ion of the raw material sources in relation to the sites where the artefacts have
been recov ered by archaeologists. Patterns of raw material exploitation and artefact
transport are a function of where peop le go, how they mov e about a lands cape and
their ability to plan around future contingencies (Kuh n 1995). Infon natio n gleaned
from sourc ing ofra w materials found at archaeological sites is often used to mak e
inferences about mob ility levels of hom inid groups which used those sites, by
meas uring the distance betw een the likely raw material source and the sites to whic h
the material was transported. Although man y archaeologists use the distance from the
findspot to source as a prox y for raw material cost, there is actually little consensus on
the significance of these 'tran sfer dista nces ' (Kuhn 2004). After the raw material
was cani ed to these sites, they were subsequently often curated (e.g. Binf ord 1980;
Febl ot-A ugus tins 1993; Rens ink et al. 1991 ). Kuhn (2004) points out that this issue
is not as simp le as is often portrayed in the literature. He argues that the distances
over whic h raw materials were mov ed has no intrinsic mean ing beca use artefacts can
be mov ed from their source to a site in man y different ways , so the relationship
betw een distance and cost varies according to how the transfer took place. The ' cost'
of mov ing the foreign lithic mate1ial can depend on tenit orial ity, social networks ,
practical limit s on trave l, and time allocation. Kuhn (2004) further argues that it is
analytically useful to focus on the relationship betw een material transfer di stances and
lithic reduction, rather than on the distances themselves. This can be infon nativ e of
the use the artefacts underwent on their journ ey from source to the point of di scard.
This issue will be explored in greater detail later on in this chapter and in chapter 9.

8.1.1 The Loca tion of Pala eolit hic Raw Mate rial Sour ces in Mor avia

This section discusses the location of raw material sources in relation to the sites
where the lithic objects were lost or discarded by the Pala eolithic hominids (and
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subsequently recovered by archaeologists). At each of the four sites the most
frequently exploited raw material is marked as P (primary) in Table 8.1. At all four
sites several other raw materials also occur as retouched flakes but in much lower
proportions than the primary raw material type. As the data in Table 8.1 indicates, the
main source of the particular raw material utilised most frequently at each site occurs
either directly at the site (Stranska Skala and Vedrovice V) or a short distance away
(Kulna and Bohunice). Table 8.1 lists the distances between each site and the
respective sources of the raw materials utilized there. The location of the sites and
raw material sources is shown on the map of the study area in Figure 8 .1.

Table 8 .1 Approximate Distance (in kilometres) to Main Source of Raw Material

Raw material
SS chert
KL chert
Radiolarite
Spongolite

Stranska Skala
p
0
3 or 30
100
<5

Bohunice
7
7 or 30
100
<5

Site
Vedrovice V
p
30
p
0
120
30

Kulna
not present
not present
100
p
0-10
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Figure 8 .1 Map of Moravia showing the location of the sites and raw material sources.
1 = Stranska Skala

(source of SS chert)

2 = Bohunice
3 =Kulna

(source of some of the spongolite )

4 = V edrovice V

(source of KL chert)

5 = Vlarsky Prusmyk

(source of radiolarite )

6 = Northern Moravia (source of erratic flint)
7 = Czech-Mo ravian Highlands (source of rock crystal)

[data from Svoboda et al. 2002]

Informat ion in Table 8.1 and Figure 8.1 illustrates the interrelat ionships between the
location of sites and the location of the sources of the most importan t raw materials
utilized at those sites. Krumlov sky Les (KL) chert is the primary raw material at
Vedrovic e V , but it is also utilized at Stranska Skala and Bohunice . The source area
of this chert has always been considere d to be the Krumlov ian Forest (Krumlov sky
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Les) to the southwest, approximately 26 kilometres from Stranska Skala and 22
kilometres from Bohunice. However, there are a number of other known sources of
KL chert in southern Moravia and recent petrological analyses seem to indicate that
the knapped pieces of KL chert found at Bohunice and Stranska Skala may originate
from a locality called Hady, which is approximately 7 kilometres to the northeast
from Bohunice and 3 kilometres to the north of Stranska Skala. It is also conceivable
that nodules of KL chert could have been collected in the riverbed of the river Svitava
(Petr Skrdla, personal communication 2005). This riverbed is currently also within a
distance of 3 kilometres from Stranska Skala.

Although the Kulna assemblages have by far the highest number of raw material types
(no less than twenty), the majority of the sources can be located within 10 kilometres
of the site and many pieces were probably collected in the riverbed outside the cave
(Nernda 2001). The source of rock crystal is Ceskomoravska Vysocina (CzechMoravian Highlands) approximately 40-45 kilometres to the west of Kulna, however
this material accounts for less than 0.5% in any Kulna assemblage (Nernda 2001;
Valoch 1988). Materials which may have come from more distant sources (no
further than 100 kilometres) such as flint and radiolarite also account for less than
0.5% (in total) in Kulna assemblages. The few isolated pieces of flint and radiolarite
are probably the most distant raw materials found in Kulna, however they are also
known to occur in riverbeds (transported by fluvial action from their primary sources)
not far from Kulna, so there is a possibility that they were collected much closer to
Kulna than their primary (in situ) sources. This possibility is considered unlikely,
however, because such pieces would very likely be too small for knapping. In
addition, some of the pieces also contain cortex which suggests that they were
obtained at the primary source rather than in the riverbeds (Nernda 2001).

Although it has been previously reported that some of the cherts at Kulna may come
from sources as far as 300 kilometres away in Hungary (see Feblot-Augustins 1993),
this has not been confirmed by recent evidence. In fact, a possible source of some of
the chert pieces originally thought to come from Hungary has recently been located
within 5 kilometres of the Kulna cave (Neruda 2000, 2001 ). This was determined
macroscopically and remains to be confirmed by a petrographic analysis (N ernda
2000).
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The locat ion of raw mate rial sourc es utiliz ed at Kuln a in relat ion to the site sugg ests a
radia l patte rn (Ner uda 2001 ) i.e. hom inid mov emen ts in many diffe rent direc tions
from the site. This could sugg est that Kuln a serve d as a hom e-ba se (poss ibly mult iseaso nal) and that mob ility was logistical rathe r than residential. This is in contr ast to
Stran ska Skal a, wher e hom inids may have pract ised high resid entia l mobility. This
inter preta tion is remi nisce nt of the diffe rent mob ility strate gies prop osed for the
Leva ntine Nean derth als and H sapiens (Lieb erma n and Shea 1994). On the basis of
analy ses of seaso nally depo sited incre ment s of the teeth of the anim als they hunt ed
and some lithic evide nce, these autho rs prop osed that the H sapiens from sites
Qafz eh and Tabu n C pract ised a circu latin g seaso nal mob ility strate gy, wher eas the
Nean derth als from sites Keba ra VII-X II and Tabu n B pract ised a radia ting mult iseaso nal mob ility strat egy (Lieb erma n and Shea 1994).

Raw mate rial proc urem ent strate gies and relat ive prop ortio ns of impo rted raw
mate rials vary betw een Kuln a, Stran ska Skala, Bohu nice and Vedr ovic e V to diffe rent
degre es. This issue will be explo red throu ghou t this chapter. V edro vice V is simil ar
to Kuln a in term s of the prop ortio ns of foreign raw mate rials brou ght to the site. The
vast majo rity of the raw mate rial utiliz ed at Vedr ovice V is the local ly obtai ned KL
chert (99.5 %). Less than 0.4% of the total num ber of artefacts are long dista nce
impo rts. Out of the total of 17,06 4 lithic artefacts recov ered at this site, Valo ch
(199 3) repo rts 64 piece s ofrad iolar ite and seve n piece s of flint. The sourc es of both
of these mate rials are locat ed appr oxim ately 120 kilom etres from Vedr ovic e V (see
Figu re 8.1 ).

Mos t of the raw mate rial at Stran ska Skal a is the local SS chert, but there is evide nce
of radio larite bein g brou ght in from Vlar sky Prus myk , 100 kilom etres to the east (see
Figu re 8.1 ). Alth ough the relat ive prop ortio n of radio larite varies betw een the
diffe rent Stran ska Skal a assem blage s, the total num ber of radio larite artef acts varie s
betw een less than 1% to 2% of the total num ber of artefacts, so on avera ge and using
this meas ure, the impo rtatio n of foreign raw mate rials is sligh tly more frequ ent than at
Kuln a and Vedr ovic e V. Alth ough the final totals sugg est that the impo rtatio n of
long -dist ance raw mate1ial is only sligh tly high er than at Kuln a and Vedr ovic e V,
some of the indiv idual assem blage s at Stran ska Skal a show a very high prop ortio n of
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imported material. For example, in the SS3 assemblage (Bohunician), 35% of all the
retouched flakes are made of radiolarite. Overall, there is a greater emphasis on
knapping and curating imported raw material at Stranska Skala than at Kulna or
Vedrovice V. ·

With respect to utilisation of local raw materials, Bohunice is different to all other
sites in this study. This issue is explored in greater detail in chapter 9. The primary
raw material is SS chert which is imported from Stranska Skala, seven kilometres
from Bohunice. KL chert is the second most common raw material utilised at
Bohunice and was probably also obtained from local sources (Skrdla and Tostevin
2005). Radiolarite, the raw material imp01ied from a long distance, accounts for less
than 1% of the total number of artefacts. This low proportion is similar to Kulna and
Vedrovice V.

To sum up the information presented in this section, it is clear that Stranska Skala is
different to the other three sites because it has elevated levels of raw materials
imported from a long distance. This suggests that the Stranska Skala hominids may
have had greater levels of mobility than hominids at the other three sites. Kulna has
by far the greatest variety of raw materials, however this may simply be due to the
fact that, unlike the other sites, a great variety of material suitable for knapping can be
found with.i n a short distance from Kulna. In other words, it may be caused by local
enviromnental specifics rather than a fundamental difference in raw material
procurement strategies. Almost all of the raw material utilised at Vedrovice V is
local, obtained from the immediate vicinity of the site. Stranska Skala is similar in
this aspect to Vedrovice V, but a greater variety of raw materials is utilized at
Stranska Skala and there is .more material obtained from distant sources. A similar
range of raw materials is utilized at Bohunice as at Stranska Skala, but Bohunice
differs from the other sites because the primary raw material utilised there is not
available in the immediate vicinity of the site. This is probably one of the primary
causes for the differing lithic patterns between Bohunice and Stranska Skala
(discussed in chapter 6). In the next section, this issue will be further explored by
examining the relationship between mobility and assemblage diversity.
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8.1.2 Mob ility and Asse mbla ge Dive rsity

Binford (1980) defines residential mobility as mov emen t of the entire group from one
location to another, whereas logistical mobility involves the mov emen t of individuals
or small groups who returned to the hom e base after the task was performed. It is
impm iant to reme mber that these two different mobility strategies occur in
combination at every site, so sites cannot usually be expressed as havi ng strictly one
type of mob ility and not the other. Several studies suggest that there is an inverse
relationship betw een assemblage diversity and mobility. In other words, as mobility
increases, artefact diversity decreases (e.g. Shott 1986). As the data on assemblage
diversity of the Mora vian sites show (see Table 7.1 and Figure 7.1 ), a positive
correlation betw een assemblage diversity and the size of the assemblage has been
demonstrated for the Moravian assemblages. The last section discussed the inter-site
differences in levels of importation of foreign raw materials and found that the site
with the youngest assemblages (i.e. Stranska Skala) has the highest proportions of
imported raw materials. It is interesting to note that the assemblages with the lowe st
num ber of impl emen t types are the ones with higher proportions of imported raw
materials.

The Kuln a assemblages contain the largest spectrum of raw material types and, at the
same time , the largest num ber of implement types. Almost all of the raw material is
obtained from less than 50 kilometres away from the site, and the majority of the raw
material is obtained from within 10 kilometres of the site. This focus on the
utilisation of local materials combined with the high num ber of implement types ,
suggests lowe r mobility when compared to the hominid groups at Stranska Skala and
Bohunice. Vedrovice V also has very little imported material. Based on these
patterns, it is likely that the hominids at Kulna and Vedrovice V had lowe r level s of
residential mob ility than the hominids at Stranska Skala and Bohunice. It is possible
that the rare pieces of flint and radiolarite recovered at Kulna and Vedrovice V were
obtained by trade or exchange , but even if they were collected by the hominids
occu pyin g these sites , such long trips were extremely rare.

At this stage of analysis, we cannot say whether it is the mobility levels or assemblage
size (or both) which are responsible for the assemblage diversity, howe ver we can say
that both of these variables appear to correlate with assemblage diversity. Andrefsky
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(1998) also proposes that it is not umeasonable to assume that increased numbers of
tool types represent increased number of types of activities at the site, in some or most
instances. This postulate fits in with the mobility argument i.e. Neanderthals at Kulna
and the hominids at Vedrovice had a smaller home-range, lower residential mobility
and performed more tasks at their home-base compared to hominids occupying
Bohunice and Stranska Skala. This issue is explored further in chapter 9.

8.1.3 Mobility and Raw Material Use

Although it is relativ:ely difficult to categmize any paiiicular population as either
mobile or sedentary (Andrefsky 1998), Pany and Kelly (1987) argue that relatively
sedentary populations will tend to use an expedient technology and a more mobile
population will tend to use a fom1al technology. Andrefsky (1998) continues this
argument by equating this with relative numbers of retouched tools. Relatively
sedentary tool makers will have lower amounts of retouched tools, whereas more
mobile populations will have higher amounts of retouched tools. Roland and Dibble
(1990) argue that elevated proportions of retouched flakes reflect a more intensive use
of lithic resources. Table 8.2 presents the proportions of retouched and umetouched
flakes using published data (the data collected for this research do not provide
complete counts of unretouched flakes). There are distinct differences between the
sites in the prop01iions of unretouched to retouched flakes . The Stranska Skala
assemblages have far fewer retouched flakes (for the number of umetouched flakes)
than all other sites. Kulna has proportionately far more retouched flakes than
Bohunice, Vedrovice V and Stranska Skala.
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Table 8 .2 Raw Material Use Intensity

Asse mbla ge

SS2
SS2a

3
4

5
SS3
SS3a

3
4

SS3b
Bohu nice
Vedr ovic e V
Kuln a
6a
7a

Unre touc hed: Retouched
Flake Ratio
(published data)
29:1
65:1
47:1
81: 1
36:1
15: 1
27:1
not available
10: 1
21: 1
1.4: 1
5:1

Percentage of Flakes
Retouched
3.5
·1.6
2.1
1.2
2.8
6.6
3.7
not available
10.3
4.8
70.9
22.1

It is often assu med that, in the Fren ch Mousterian, caves were occu pied more often
and for long er periods than open sites (see Kuhn 1995), howe ver the poss ibilit y that
this may be an artefact of differential preservation must also be considered. Alth ough
Nean derth als displayed a range of behavioural flexibility in respo nse to chan ging
envir onm ental conditions, they did no·t respond to the same forces whic h lead to
variation evident in Uppe r Palaeolithic and later technologies (Kuh n 1995). A
num ber of parallels are evident from Mou steri an sites in all areas wher e they occur.
Thes e include the lack of evidence for any functional or strategic variation in artefact
forms on either a local or regional scale, the infrequent working of bone and the
scarcity or absence of stone tools employed in extractive technologies (see Kuhn
1995). Give n that Mou steri an societies were likely to have been similar in man y
ways (as can be deduced from what has been preserved in the archaeological record),
the evide nce from Fren ch Mousterian sites can be considered relevant to Mousterian
sites in other regions such as central Europe. Assu ming that the differences betw een
open sites and cave sites are real, the evidence for raw material use intensity in
Mora via is consistent with a land-use pattern outlined above. It appears that the lithic
resources at Kuln a were utilised much more intensely than the lithic resources at the
open sites; this is indicated by the higher prop01iions of retouched flakes at Kulna
compared to the open sites. This could suggest that the Neanderthals at Kuln a were
spending relatively more time in the cave (this view is also supported by the relatively
high assemblage diversity), performed a greater num ber of tasks there, and move~
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around relatively less, than the EUP hominids frequenting the open sites. Thus the
residential mobility was relatively low but logistical mobility may have been
relatively high. Conversely, the high unretouched:retouched flake ratios at the open
sites suggest that the hominids occupying these sites did not use the lithic resources
anywhere near as intensively, which in tum suggests that they had higher levels of
residential mobility, and they were spending less time at the site. The lower
assemblage diversity also supports this view.

Kuhn's (1995, 2004) model combining technological provisioning, mobility and site
use provides a useful interpretive framework using lithic data. This author defines
provisioning strategies as " .. .idealized systems for making finished tools and/or
necessary raw materials available when and where they are needed. The concept of
provisioning strategies encompasses a variety of different pathways by which artifacts
may find their ~ay from quarry to archaeological deposit." (Kuhn 2004:432). He
introduces three strategies which may be used by people for making artefacts. The
first is the provisioning of places which involves stockpiling artefacts at places where
activities are likely to take place. The second strategy involves keeping individuals
supplied with aiiefacts or raw materials that they are likely to use. Both of these
strategies are examples of "curation behaviour". The third strategy involves
provisioning activities, where aiiefacts are made on an ad hoc basis as they are
needed. All hominid groups practice a mixture of these technological strategies and
no group is expected to show the same mix of strategies. The particular technological
provisioning strategies practiced by a particular group of foraging hominids depends
on the overall frequencies of residential movement and on the nature of site
occupation (Kuhn 1995, 2004).

Compared to the three open sites in the study area, Kulna fits a pattern where
provisioning of individuals was of greater importance than provisioning of places (see
Kuhn 1995:158). The proportion ofunretouched flakes to retouched flakes is
comparatively very low at Kulna, and at the same time the retouched flakes are large
(see section 8.3), which suggests that there wasn't a concerted effort to extract the
maximum utility out of the available stone. It could also mean that raw material was
relatively plentiful.
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On the other hand, the Stranska Skala assemblages have a very high
unretouched:retouched flake ratio. This suggests that retouched flakes may have been
taken away from the site (indicative of a provisioning of individuals strategy) or that
fewer blanks were actually retouched at the site. Both of these factors may have
contributed to the high ratios, but either way, the unambiguous indication is that
mobility was high. At the same time, resharpening intensity is relatively low, bifaces
are absent and raw material is available directly at the site. On the whole, the lithic
evidence at Stranska Skala may be pointing to a mix of provisioning strategies.
Bohunice has a much lower unretouched:retouched flake ratio than Stranska Skala,
confirming the presence of an economizing strategy to conserve raw material, which
was more costly to obtain than at Stranska Skala. Bohunice appears to be a 'textbook '
example of a provisioning of individuals strategy, where artefact forms that maximiz e
utility per unit weight such as bifaces and Levallois flakes are preferred, and there is a
great deal of resharpening.

8.1.4 Mobility and Bifacial Retouch
Increased bifacial reduction is widely considered to be related to increased mobility
and decreased sedentism (see Odell 2001 for review). If this relationship was applied
to the Moravian assemblages at face value, it would indicate that hominids who
manufact ured the Kulna, Bohunice and Vedrovice V assemblages were more mobile
than hominids who manufactured the Stranska Skala assemblages because bifacial
retouch is present at these three sites, while it is absent at Stranska Skala. As I have
just discussed, there is mounting evidence that the opposite is true: several lines of
evidence suggest that the Stranska Skala hominids were more mobile than hominids at
the other sites. Associations between raw material economy and mobility can be very
complex. For example, in the French Quina Mousterian assemblage, a low level of
mobility is associated with heavy modification and reuse of tools (Rolland and Dibble
1990). This observation is an example of how interpreting lithic evidence is complex
and interpretations are rarely unequivocal. It must also be remembered that a large
portion of the evidence such as faunal remains and organic artefacts is unavailable
due to the vagaries of preservation so we are left with putting together a puzzle where
many of the pieces are missing. Faunal remains are often used in combination with
lithic evidence to recreate the subsistence patterns, land-use and mobility strategies.
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However, the faunal assemblages at Stranska Skala, Bohunice and Vedrovice V are
too small (as discussed in chapter 5) to allow any meaningful analysis.

It is also possible that differences in raw material quality could explain the observed
retouch patterns at Vedrovice V. A small proportion of the primary raw material at
Vedrovice V (i.e. KL chert) tends to be of a high quality (Neruda and Nerudova
2005), and the leafpoints (which dramatically increase the values for Clarkson Index),
which tend to be made on higher quality pieces, represent an effort to extract as much
utility as possible from the highest quality pieces. This explanation however, cannot
apply in Bohunice where the main raw material is SS chert, which is also generally
better quality than KL chert at Vedrovice V. The presence ofleafpoints (and greater
intensity of steep and invasive retouch) in Bohunice could be explained as an
economizing strategy due to the higher cost of obtaining raw material.

There are noted inter-site differences in bifacial retouch in the study area. The
patterns of bi facial retouch at Bohunice were already discussed in chapter 6.
Interestingly, a chi-square test reveals that the differences in patterns of invasive
retouch between Bohunice and Vedrovice V are not st~tistically significant (x2 =
3.8195, df = 7, critical x2 value at p = 0.05 is 14.07; Ho is retained), because the
percentages of retouched segments are patterned in a very similar way. However, a
closer examination of the retouch invasiveness patterns (see Tables 6.3 and 8.3)
reveals that at Vedrovice V the majority of retouched segments have a value of 1.0,
whereas a greater majority of retouched segments at Bohunice have a value of 0.5.
This means that despite the similar frequencies of retouched segments, at Vedrovice
V the flakes are retouched much more invasively (i.e. closer towards the midline of
the artefact), than at Bohunice.

The difference in invasive retouch patterns between Bohunice and Kulna is
statistically significant (x2= 16.6185, df= 7, critical x2 value atp = 0.05 is 14.07; Hois
rejected). The fact that the invasiveness retouch patterns at Kulna (cave site) are
different to the open sites in this study area, whereas the patterns between Bohunice
and Vedrovice V, and Bohunice and Stranska Skala (see chapter 6) are statistically
identical, could suggest that invasiveness retouch pattern is governed more by
environmental factors than by tradition or style.
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The patterns of bifacial retouch and the inter-site differences at Vedrovic e V and
Kulna are considere d below, and the implications of the findings for levels of mobility
are discussed.

Table 8.3 Clarkson Index Patterns at Vedrovice V (N = 217)

Retouch
Invasiven ess
Score
0.5
1.0
Total
% Total

Flake segments
Proximal
end

Left
proximal

. 24
45
69
32

3
29
32

15

Left
medial

Left
distal

Distal
end

Right
distal

Right
medial

Right
proximal

38
47
85
39

35
55
90

38
64
102

41
60
101

44
52
96

41

47

47

44

30
40
70
32

15
32

32

39

44
41

47
47

Figure 8 .2 Retouch frequency of individual flake segments for Vedrovice V

The Modified Clarkson Index (MCI) of the Vedrovic e V assembla ge is 4.61. This is
the highest value of any assembla ge among the investigated sites. Bifacial and
invasive retouch is common at this site. In contrast to all other assembla ges studied,
there is very little imported material at this site. The most common raw material is
KL chert which is available directly at the site. Almost all of the raw material being
worked at the site is available locally, but it is also being retouched with great
intensity. This suggests that increases in intensity of retouch are not always related to
distance from the raw material source - high intensity of retouch can be related to
other factors as well. Some -of the remainin g explanations include different activities
being performe d at this site, or a different tool-mak ing tradition.
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The 'Szeletian' lithic patterns evident at V edrovice V are reminiscent of the
Micoquian Middle Palaeolithic technologies (more so than of the local Upper
Palaeolithic technologies) evidenced at Kulna (e.g. a lot of bifacial retouching and
very little foreign material being imported). However, a chi-square test reveals that
the difference in the pattern of invasive retouch between Kulna and Vedrovice V is
statistically significant (x2= 15.2759, df= 7, critical x2 value atp = 0.05 is 14.07; Hois
rejected). Numerous Szeletian surface assemblages have also been documented in
central and southern Moravia. Some researchers are of the opinion that the Szeletian
assemblages have been manufactured by Neanderthals (e.g. Svoboda 2001 , 2005 ,
2006).

Table 8.4 Clarkson Index Patterns at Kulna (N = 458)

Retouch
Invasiveness
Score
0.5
1.0
Total
% Total

Flake segments
Proximal
end

Left
proximal

Left
medial

Left
distal

Distal
end

Right
distal

Right
medial

Right
proximal

18
19
37

122
60
182
40

139
81
220

131
89
220

116
80
196

106
74
180

93
64
157

48

48

165
92
257
56

43

39

34

8

8
40

34

48

39
48

43
56

Figure 8.3 Retouch frequency of individual flake segments for Kulna

The MCI for Kulna assemblages is 3.07. Bifacial invasive retouch is common at this
site. Invasive retouch intensity is less marked than at Bohunice and Vedrovice V.
This is shown not only by the MCI value, but also by the fact that 0.5 values are much
more common than 1.0 values, in almost every flake segment. Although 1.0 values
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are less common, meaning that invasive retouch is less invasive than at Bohunice and
Vedrovice V, the retouch location diagram (Figure 8.3) suggests that the retouch is
more evenly spread around the flake than at any other site where bifacially retouched
flakes are produced. Bi faces at V edrovice V and Bohunice tend to have the distal
portion retouched with greater intensity than the medial and proximal portions.

8.1.4.1 Why bifaces?
An interesting observation worth exploring is why bifacially retouched artefacts are
common at Kulna and V edrovice V (and also present at Bohunice), while no
bifacially retouched artefacts have been recovered from the stratified assemblages at
Stranska Skala. Kelly (1988) proposes three reasons why bifaces may be
manufactured. Firstly, large bifaces can be used as tools, and also as cores. Secondly,
the nature of a biface would make it suitable as a long-life tool. And thirdly, the
biface may be manufactured for stylistic reasons. It has been demonstrated that
bi facial artefacts have a high reduction potential (Ahler and Geib 2000; Jeske 1989;
Kelly and Todd 1988), while also reducing the risks and problems associated with the
occurrence of abrupt tenninations, which tend to inhibit further detachment of flakes
on other types of artefacts (Macgregor 2005).

As bi faces can be considered very versatile artefacts because of their long life and
potential use as both a core and a tool, the reasons for their manufacture may vary.
For example, when comparing Bohunice and Stranska Skala, it seems easy to explain
the presence of bi faces; Bohunice is further away from the source of raw material, so
manufact uring long-life, versatile artefacts such as bifaces would be more
advantageous because of the greater cost of obtaining raw material. The same logic
would be more difficult to apply to bifaces manufactured at Kulna and Vedrovice V,
where the cost of obtaining raw material is relatively low. Thus it is possible, for
example, that at the latter two sites bi faces were manufactured for provisioning
mobile individuals in the group, or for stylistic reasons, rather than to conserve
precious material.

It is clear from these results that simple relationships or monocausal factors (e.g.

relative intensity ofretouc h increasing with increasing distance from source) cannot
account for the observed variability ofretouc h patterns (cf. Kuhn 2004) at Moravian
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EUP sites. Other factors relating to technological organisation and/or mobility are at
work, such as historic trajectory or raw material quality. The historic trajectory
explanation has been favoured by local archaeologists who claim that the Szeletian
industry at Vedrovice V, with its high amount ofbifacial retouch and MP types, has
'evolved' from the local Micoquian found at Kulna and is most likely to have been
manufactured by Neanderthals (Neruda 2000; Valoch 1990a, b). Even more
recently, Svoboda (2005, 2006) considers this hypothesis probable. This is discussed
in greater detail in chapter 9.

8.1.5 Mobility and Flake Breakage Patterns
Differences in flake breakage patterns between the sites can also reveal information
pe1iaining to patterns ofland-use and mobility. Kulna (and layer 7a in particular) has
the lowest prop01iion of broken flakes (see Table 8.5). In layer 7a, 84% of the
retouched flakes are complete, and in layer 6a, 79% of the retouched flakes are
complete. The highest number of broken retouched flakes is at Stranska Skala,
especially in the Aurignacian assemblages, where the mean propotiion of broken
retouched flakes is 43% (i.e. only 57% retouched flakes are complete).

Table 8.5 Breakage Patterns of Retouched Flakes

Assemblage

SS2
SS2a

')

.)

4
5
SS3
SS3a
3
4
SS3b
Bohunice
Vedrovice V
Kulna
6a
7a
TOTAL

Retouched Flakes
Broken Flakes All Flakes
n
n
%
22
45
10
17
41
7
200
91
46
18
4
22
93
29
31
43
40
17
67
26
39
46
18
39
133
29
39
217
41
90
211
45
21
247
16
40
416

30

1375
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Throughout this chapter it is argued that the Stranska Skala hominids were more
mobile than the Kulna hominids. The specific flake breakage patterns can be used as
corroborative evidence for this argument. For example, it is possible that the
relatively low proportion of complete flakes at Stranska Skala is because many of the
flakes manufactured at the site have been transported away to be used for off-site
tasks. There is independent evidence of this taking place from refitted cores, where
many of the complete Levallois flakes are simply missing (Petr Skrdla, personal
communi cation 2006). As a result, the proportion of broken flakes in the assemblage
is inflated, not due to manufacturing activities or site use, but due to removal of
certain artefacts from the site. Conversely, using the same logic, fewer complete
flakes may have been transported away from Kulna because, as previously suggested,
the Kulna Neanderthals completed more tasks and activities at the site and they were
generally less residentially mobile than the Stranska Skala hominids.

There are three other possible explanations for the inter-site differences in flake
breakage rates. Firstly, the quality and fragility of the different raw materials can
produce differential breakage rates however, not enough relevant information is
available about these raw materials to test this hypothesis as an explanation.
Secondly, some of the broken artefacts could have been broken by taphonomic agents
such as trampling or extreme temperatures. There is, however, no specific evidence
to indicate that these factors may have varied between the sites. There is evidence of
cryoturbation at some of the sites (especially Stranska Skala), however frost fractures
on lithic artefacts can usually be distinguished from breakages caused by other agents.
Thirdly, it is also conceivable that the ratio of broken versus complete flakes could be
a function of the mechanics of flake use and manufacture - the presence of more
broken flakes could simply be due to flake size and elongation. Small and elongated
flakes , such as those at Stranska Skala, would be more susceptible to transverse
breakage than larger, thicker flakes with a lower Elongation Index, such as those at
Kulna. This could theoretically explain the notable differences in breakage ratios
between Kulna and Stranska Skala. However, the retouched flakes at Vedrovice V
are also very large and thick with a low Elongation Index, but they have an equally
high breakage rate as at Stranska Skala. Thus, this 'mechani cal' explanation is
unlikely to be correct and the spatial and temporal differences in breakage rates are
likely to be caused by other factors , such as differing uses of the landscape , or
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different hominids employing different stone-knapping traditions. These issues will
be revisited throughout this chapter and in chapter 9.

8.1.6

Mobility Levels in Moravia during the Middle-Upper Palaeolithic
Transition

There are several lines of evidence which suggest that the hominids who
manufactured the lithic assemblages at the sites being studied had widely different
mobility patterns. This concept and its implications will be further explored in the
next chapter, but a brief summary of evidence will be provided here. The late Middle
Palaeolithic lithic assemblages at Kulna have much greater proportions of retouched
flakes than other sites, suggesting more recycling of available material. Kulna also
has relatively very high proportions of complete flakes, suggesting that fewer
retouched flakes were transported away from the site. Combining these findings with
the evidence for relatively little long-distance material transport at Kulna, the
emerging picture indicates that Neanderthals at Kulna had a smaller home range than
EUP hominids at other sites and, in general, they had lower levels of residential
mobility and performed more tasks at the site. The hominids at Stranska Skala and
Bohunice, on the other hand, travelled much greater distances to obtain foreign raw
material, performed fewer tasks at the sites, and generally had greater levels of
residential mobility. Although on a superficial level the lithic patterns at Bohunice
may appear to approach the Kulna lithic patterns, it is more parsimonious to attribute
the high rate of implement curation there to the need for conservation of costly-toobtain raw material, rather than to lower mobility levels.

Vedrovice V is clearly a workshop site and in this characteristic it parallels Stranska
Skala. Similarly to cores at Stranska Skala, the cores at Vedrovice V are less
intensively reduced compared to Kulna and Bohunice (see table 8.6). Low core
reduction intensity is consistent with the view that Stranska Skala and Vedrovice V
are workshop sites where intense utilization of the raw material is not as great a
priority as, for example, at Bohunice where all raw material has to be imp01ied so
core utilization rates are consequently high.
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Table 8.6 Ratios of Relative Core Reduction

Site

Heav y:M ediu m Core
Reduction Ratio
(auth or's data)

Med ium: Ligh t Core
Reduction Ratio
(auth or's data)

SS Auri gnac ian
SS Bohu nicia n
Bohu nice
Vedr ovic e V
Kuln a

1.2: 1
1.5: 1
2.3:1
1.1: 1
2:1

15: 1
9:1
8: 1
4:1
2:1

Note: These figures need to be treated as estimates only because the position of a core on the

reduction continuum is often difficult to determine. As a general rule of thumb, a core with
cortex remaining and one or several negative scars was considered a 'lightly reduced' core,
whereas an idealized 'heav ily reduc ed' core was completely covered with negative scars and
its small size would have made further flake removal impractical. Many cores, of course, fall
in-between these descriptions, so this measure is a rough guide only.

All in all, the general lithic patterns evident at Vedrovice V appr oxim ate Kuln a much
more than Stranska Skala. Alth ough it has often been suggested that this points to an
evolu tiona ry relationship from the Mico quian industry at Kuln a (in tenn s of
technological continuity or acculturation), perhaps even indicating that the
Nean derth als manu factu red this assemblage, it may be more parsi mon ious to suggest
that more prox imat e causes have caused this variability, such as raw material qualities
and subsistence patterns. However, it is still likely that Vedrovice V hom inids
displayed lowe r mob ility levels than their counterparts at Bohu nice and Stranska
Skala. This interpretation is supported by the fact that few imported materials were
used at this site. Com parin g the differences in lithic patterns at Vedr ovice V to
Bohu nice and Stranska Skala, and the evident similarities of Vedrovice V lithic
patterns to Kulna, could simply indicate similar lifeways to Kuln a hom inids in terms
of mobility, technological organisation and subsistence patterns (i.e. smaller hom e
range, redu ced mob ility levels, greater num ber of tasks performed at the site), so it
would be unwi se to comm it to a 'hom inid type ' explanation at this stage of analysis.
The num ber of choices available to hunting and gathering societies is limited, so it is
not implausible to suggest that some EUP hominids behaved in a similar way to Late
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Middle Palaeolithic hominids. The similarities in lithic patterns will be discussed in
greater detail in section 8.5.

8.2 Intensity of Retouch
Research at a variety of archaeological sites which contain lithic assemblages often
indicates that the amount of retouch on artefacts is related to the distance to the source
of that raw material. More specifically, the greater the distance to the raw material
source, the more intensive the retouching tends to be. This 'curation' of artefacts is
thought to be a response to a relative shortage of raw material, which occurs with
increasing distance from its source (e.g. Byrne 1980; Clarkson 2002a, b; Hiscock
1988 ; Kaufman 1987; Newman 1994). This is a robust finding in many studies, and
Kuhn (1995) lists numerous other studies which have found that foreign raw materials
are retouched more frequently and with greater intensity than local raw materials
(Caspar 1984; Geneste 1988; Geneste and Rigaud 1989; Meignen 1988; Otte 1991 ;
Rensink et al. 1991; Roebroeks 1988; Roebroeks et al. 1988; Wengler 1991). The
intensity of retouch is also often regarded as means of determining the extent of
utilization for a single artefact or the whole assemblage (Blades 2003). It is also
important to keep in mind, as Kuhn (2004) points out, that artefacts have different
histories and can follow different pathways from quarry to archaeological context, so
the relationship between distance to source and raw material cost is not simple.

The relationship between distance to source and intensity of retouch of implements
recovered at the four Moravian sites under study is examined below. The intention is
to find out if this lithic pattern documented in many archaeological assemblages round
the world applies to the Moravian assemblages, and also to test if other patterns may
emerge which shed more light on the question concerning land-use, mobility and
treatment of raw material.

8.2.1 The Relationship Between Intensity of Retouch and Distance to Source
The MGIUR measures the relative inte~sity of flake reduction (i.e. retouch for the
assemblage). Therefore, comparing these means statistically using t-tests will also
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revea l if the mean redu ction of each raw mate rial at each site is statis ticall y diffe rent
betw een local and forei gn raw mate rials (see Tabl e 8.7).

Table 8.7 Mean Geometric Index of Unifacial Reduction (MG IUR) Values of Raw Material
Types

Asse mbla ge

SS2
SS2a

SS3
SS3a

3
4
5
3
4

SS3b
Bohunice
Vedrovice
V
Kulna
6a
7a
MEAN

Raw Mate rials
SS Cher t
Radi olari te
KL Cher t
Spon golit e
mean std.
N
mean std. N mean std.
n
mean std.
N
dev.
dev.
dev.
dev.
0.48 0.20
13
0
1
0.58 0.25
9
1
2
0.54 0.20 128
4 0.57 0.14
8
0.41 0.23
9
0
1
0.51 0.22
9 0.61 0.22 21
6
0.59 0.19
26
0
4
0.56 0.19
38
0
4
0.51 0.20
27
1
1
0.58 0.24
89
3 0.79 0.22
15
2 0.75 0.24
7 0.67 0.23 149
0
0
0.57

0.22

365

1
1
0.61

0.22

39

0.67

0.23

0
0
1
0
1
0
0
0
4
0

0
0

0.60
0.59

0.23
0.21

120
143

191

0.60

0.21

269

[Statistics on samples where n:S6 are not included in this table]

The MGI UR value s for impo rted mate rials are almo st alwa ys great er than the MGI UR
value s for local ly avail able mate rials whic h mean s that impo rted mate rial was almo st
alwa ys retou ched with great er inten sity than the local mate rial. From Tabl e 8.7 it is
evide nt that this trend occu rs at every site and in every assem blage . This sugg ests that
they arriv ed in sites as part of regu larly trans porte d toolk its (Kuh n 1995). Radi olari te
is an imp0 1ied mate rial at all four sites, the prim ary sourc e bein g locat ed in a
mou ntain pass (Vla rsky Prus myk) , on the prese nt-da y Czec h-Slo vakia n bord er (see
Figu re 8.1), at least 100 kilom etres away from all of the four sites studi ed. At each
site, the MGI UR value s for radio larite are cons isten tly high er than the mean value s
for the local mate rial. KL chert is an impo rted mate rial at Stran ska Skal a and
Bohu nice and it has high er value s than the local ly obtai ned SS chert. Like wise , SS
chert is an impo rted mate rial at Bohu nice and it has high er MGI UR value s than at
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Stranska Skala, where it is a local material. These results are consistent with similar
findings from archaeological sites around the world.

There are several factors which could explain this trend. The retouch intensity is
inversely proportional to its distance from source, so a logical explanation would be
that the more intensive retouching is a response to the relatively greater cost of
obtaining the material because more intensive retouching permits greater amount of
utility to be extracted from the material. This is the most plausible explanation and
has been often used in the literature. However, it is also plausible to suggest that a
particular raw material could have specific MGIUR (i.e. reduction intensity) values
based on its particular qualities which, in tum, result in different knapping strategies.
In order to investigate this problem in greater detail, the retouch patterns at each site
were analysed separately. Table 8.8 shows the results oft-tests comparing the
MGIUR of each raw material.

Table 8.8 Differences in MGIUR Values of Raw Material Types
Raw
Material

N

Mean

Std.
Dev.

SS Chert
Radiolarite

0.57
0.61

0.22
0.22

-1.207

444

Sig.
2tailed
0.228

SS Che1i

0.57

0.22

-5.073

599

<0.001

KL Chert

0.67

0.23

SS Chert
Spongolite

0.57
0.60

0.22
0.21

-1.770

676

0.077

405
273

Radiolarite
KL Che1i
Radiolarite
Spongolite
KL Chert
Spongolite

0.61
0.67
0.61
0.60
0.67
0.60

0.22
0.23
0.22
0.21
0.23
0.21

-1.406

235

0.161

0.376

312

0.707

3.326

467

0.001

41
196
41
273
196
273

t

df

405
41
405
196

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).

The differences in retouch intensity of the main raw materials are graphically
presented in Figure 8.4. The results indicate that when spatial factors are ignored
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there are no statistically significant differences in retouch intensity betw een the
different raw materials , except for KL chert. Retouched flakes made on KL chert
were consistently more retouched than other types of stone at a statistically significant
level. KL chert is more retouched than SS chert and spongolite, howe ver not more
than radiolarite. Radiolarite is an imported material at each site. The distance to
source (at least 100 kilometres), is the most likely explanation for its somewhat higher
intensity of retouch (but not statistically significant). Although there are some doubts
over the exact source of the KL chert at Bohunice and Stranska Skala, several sources
exist within several kilometres of these sites, so it is a reasonable assumption that it
was bein g obtained in the local area within several kilometres of the two sites. Thus ,
differential distance to source may not be related to the differences in retouch
intensity in KL chert betw een Bohunice and Stranska Skala. In addition to the finding
that KL chert is bein g systematically retouched with greater intensity, Skrdla and
Tost evin (2005) also found that in the Bohunice assemblage excavated in 2002 far
more pieces of KL chert (compared to SS chert) were retouched. Of the total num ber
of artefacts found, only 8% of the SS chert pieces are retouched, whereas 30% of the
KL chert pieces were retouched. Also, bifacial flaking is usually used on KL chert,
whereas SS chert is usually used for producing Levallois flakes, in most cases (Skrdla
and Tost evin 2005). In addition, at the nearby site of Mohelno (see Figure 3 .2),
Levallois points made on KL chert are fairly comm on (Skrdla 1999a), so it cannot be
argued that there is a strong correlation between core reduction technology and raw
material type.
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41
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SS Chert

Radio la rite

KL Chert

Spongolite

RAW MATERIAL TYPE

Figure 8.4 MGTIJR for the four major raw material types.

One factor which could be causing the distinctly greater intensity of retouch on KL
chert is the particular qualities of this raw material. It is possible that some aspect or
property of KL chert could be the reason why it appears to be consistently more
retouched at every site where it occurs. Given that of all the raw materials frequently
utilised in this area KL chert has the highest overall retouch intensity, as well as the
greatest retouch intensity of any raw material at each site individually (regardless of
distance to source), it appears likely that this is related to some aspect of the raw
material itself. This question will be explored in the next section.

8.2.1.1 Utilisation Patterns of KL Chert: Raw Material Properties or Mobility
Patterns?
It has been established that people used KL chert differently to other raw materials

that they frequently knapped. Specifically, KL chert tended to be retouched with
much greater intensity than other local and non-local raw materials. KL chert was
also subjected to bifacial retouching far more frequently than other raw materials.
This trend transcends the usual relationships between distance to raw material and
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intensity of retouch documented at many archaeological sites. This is because the
sources of KL chert appear to be fairly close to all the sites where it is being utilised.
At Vedrovice V, it is available directly at the site.

Although KL chert is heavily retouched at Vedrovice V, it is also being retouched at
Bohunice and Stranska Skala. Is KL chert being treated differently at different sites?
If it is, is it because of its particular properties, or because of the predominant

reduction and retouch patterns at the particular sites?

To answer this question, I tested the flake size and retouch patterns of KL chert flakes
at each site separately and then compared the results using t-tests. Figure 8.5 shows
the differences in retouch intensity of KL chert between the different sites. Since it is
more important to have a larger sample in this test, rather than exclude Aurignacian
artefacts (as in previous tests), all Stranska Skala assemblages are included in the
sample.

As expected (based on similar tests in chapter 6), the results reveal that at Bohunice,
KL chert is being treated differently compared to Stranska Skala because the
retouched flakes there are heavier, somewhat larger and also significantly more
retouched (see table 8.9). These differences suggest that it is not some particular raw
material properties which cause it to be treated differently. The most likely
explanation for the notable differences in flake size and retouch intensity in KL chert
is differences in the initial blank size. Unfortunately, testing this variable is
problematic because the initial size of the retouched flakes prior to retouching is
difficult to measure on retouched flakes, but given these considerations, blank size
appears to be the decisive factor in detennining the intensity of retouching.
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Figure 8.5 Differences in MGIUR of retouched and complete KL chert flakes between sites.
At Bohunice, KL chert is being retouched with much greater intensity than at any other site.
Flat retouch (not depicted in this graph) is most common at Vedrovice V.

Table 8.9 Differences in Means of Selected Attributes of Retouched Flakes (complete only)
for KL Chert Betvveen Stranska Skala and Bohunice
t

df

Sig.
2-tailed

N

8.29
10.25

-3 .452

39

0.001

26
~15

39.17
47.68

11.72
18.27

-1.822

39

0.076

26
~15

Stranska Skala
Bohunice

26.62
33.61

7.72
8.48

-2.697

39

0.010

26
15

Stranska Skala
Bohunice
Stranska Skala
Bohunice
Stranska Skala
Bohunice
Stranska Skala

8.36
10.60
1.70
1.94
0.60
0.83
0.28

3.16
4.35
0.54
0.73
0.21
0.86
0.21

-1.905

39

0.064

26
15
22
~13
21
13
21

0.55

0.32

Attribute

Site

Weight

Stranska Skala
Bohunice

11.56
21.69

Length

Stranska Skala
Bohunice

Width
Thickness
Elongatio
n Index
MGIUR
Proportion
of edge
retouched

Bohunice

Mean

Std.
Dev.

,.,,.,

.) .)

0.273

-3 .407

32

0.002

-2.995

32

0.005

-1.116

>---

~-

13

209

Note: p value s in bold - corre latio n is significant at the 0.05 level (2-tailed).

Table 8 .10 Differences in Mean s of Selected Attributes of All Retouched Flakes (broken
and complete) for KL Chert Betw een Stranska Skala and Bohu nice

Attri bute

Site

Widt h

Stranska Skala
Bohu nice

25.40
32.76

Std.
Dev.
7.69
8.58

Thic knes s

Stranska Skala
Bohu nice
Stranska Skala

7.95
10.26
0.58

3.12
4.08
0.20

0.79

0.22

MGI UR

Bohu nice

Mea n

t

df

-3.139

49

Sig.
2-tailed
0.003

-2.266

49

0.028

-3.093

40

0.004

N
33
18
33
18
27
15

Note: p value s in bold - corre latio n is signi fican t at the 0.05 level (2-tailed).

Ther e is a very large diffe rence in weig ht betw een KL chert flakes retou ched at
Stran ska Skal a and KL chert flakes retou ched at Vedr ovice V (see Tabl e 8.11).
Reto uche d flakes are much heav ier at Vedr ovice V than at Stran ska Skala. The flakes
are also wide r and thick er at Vedr ovice V, but not longer. Thes e results poin t to an
over all trend of large r and heav ier impl emen ts at Vedr ovice V than at Stran ska Skala.

Inter estin gly, there is no statis ticall y signi fican t diffe rence in MGI UR (for eithe r
samp le - 'all retou ched flake s', or 'com plete only '). Alth ough the KL chert
retou ched flakes at Vedr ovice V are notic eably large r and heav ier than at Stran ska
Skala, this is not due to great er inten sity of retou ch as meas ured by the MGI UR.
How ever , in term s of the prop ortio n of edge retouched, the KL chert flakes at
Vedr ovic e V have , on average, 48% of the flake edge retou ched , wher eas at Stran ska
Skala, only 28% of the flake edge is retouched. This result indicates that it is likely
that at least some of the differences in impl emen t weig ht and size betw een the two
sites are attrib utabl e to inten sity of flake reduction. It is also poss ible that some of the
diffe rence in weig ht and size could be accounted for by differences in initial blan k
size, altho ugh this varia ble is difficult to test beca use, due to the reductive natur e of
the knap ping proc ess, the size and weig ht of the blank s prior to redu ction cann ot be
meas ured retrospectively.
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It is very likely that the KL chert at Stranska Skala was obtained from a different

source than the KL chert at Vedrovice V. The fact that KL chert at Vedrovice Vis
likely to have been obtained in the immediate vicinity of the knapping site, whereas at
Stranska Skala it is probably imported from some distance (at least 3 kilometres but
maybe more- see section 8.1 for discussion of this issue), may also be having some
effect on the differences in implement weight and size between the two sites. More
importantly, if the KL chert at Stranska Skala was obtained in the river Svitava
(although this is unlikely as mentioned in section 8.1), then the available nodules
would have very likely been smaller (because they would have been water-worn) than
the nodules at Vedrovice V where the nodules were available from their primary
context.

Table 8.11 Differences in Means of Selected Attributes of Retouched Flakes (complete
only) for KL Chert Between Stranska Skala and Vedrovice V.
Attribute

Site

Weight

Stranska Skala
Vedrovice V

11.56
25.06

Std.
Dev.
8.29
33.20

Length

Stranska Skala
Vedrovice V

39.17
42.10

Width

Stranska Skala
Vedrovice V

Thickness

Stranska Skala
Vedrovice V
Stranska Skala
Vedrovice V
Stranska Skala
Vedrovice V
Stranska Skala
V edrovice V ·

Elongatio
n Index
MGIUR
Propo1iion
of edge
retouched

t

df

-3.988

144.9

Sig.
2-tailed
<0.001

11.72
17.00

-1.065

49.8

0.292

26
125

26.62
30.40

7.72
11.25

-2.084 .

50.0

0.042

26
125

8.36
10.55
1.70
1.40
0.60
0.67
0.28

3.16
6.76
0.54
0.54
0.21
0.23
0.21

-2.533

80.5

0.013

2.421

136.0

0.017

-1.294

108.0

0.199

-2.274

110.0

0.025

26
125
22
116
21
89
21

0.42

0.28

Mean

N

26
125

91

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).
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Tab le 8. 12 Differences in Me ans of Selected Attributes of All Ret ouc hed Flakes (bro ken
and complete) for KL Chert Bet wee n Stranska Skala and Ved rov ice V

Attribute

Site

Wi dth

Stranska Skala
Ved rov ice V

Thickness

Stranska Skala
Ved rov ice V
Stranska Ska la

MG IUR

Ved rov ice V

Mean
25.40
29.71
7.95
10.04
0.58
0.67

Std.
Dev.
7.69
10.90
3.12
6.29
0.20
0.23

t

df

Sig.
2-tailed

N

-2.798

55.7

0.007

33
201

-2.991

83.1

0.004

-1.783

174.0

0.076

33
201
27
149

Note: p values in bol d - correlation is significant at the 0.05 level (2-tailed).

The re is a large difference in Elongation Index in retouched KL chert flakes bet we en
Bo hun ice and Vedrovice V (see Table 8.13). Retouched flakes at Bohunice are mu ch
mo re elongated than at Vedrovice V. This difference is not specific to raw material
and it is consistent with the general differences in blank selection and knapping
strategies bet we en the two sites. The size and weight of the flakes is statistically
identical bet we en the two sites. KL chert is bei ng retouched with greater intensity at
Bo hun ice than at Vedrovice V, how eve r this difference jus t fails to reach statistical
significance for the 'all retouched flakes' sample. Greater retouch intensity at
Bo hun ice is a consistent trend observable in other raw materials , not specific jus t to
KL chert. As me ntio ned previously, this can be attributed to differences in energy
cost of obtaining the raw material, due to differences in distance to raw material
sources.
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Table 8 .13 Differences in Means of Selected Attributes of Retouched Flakes (complete
only) for KL chert Between Bohunice and Vedrovice V

-0.849

60.6

Sign.
2-tailed
0.399

18.27
17.00

1.192

138.0

0.235

15
125

33.61
30.40

8.48
11.25

1.068

138.0

0.287

15
125

Bohunice
Vedrovice V
Bohunice
Vedrovice V
Bohunice
Vedrovice V
Bohunice

10.60
10.55
1.94
1.40
0.83
0.67
0.55

4.35
6.76
0.73
0.54
0.86
0.23
0.32

0.028

138.0

0.977

3.313

127.0

0.001

3.238

20.5

0.004

1.488

102.0

0.140

15
125
13
116
13
89
13

Vedrovice V

0.42

0.28

Attribute

Site

Weight

Bohunice
Vedrovice V

21.69
25.06

Std.
Dev.
10.25
33.20

Length

Bohunice
Vedrovice V

47.68
42.10

Width

Bohunice
Vedrovice V

Thickness
Elongatio
n Index
MGIUR
Proportion
of edge
retouched

Mean

t

df

N
15
125

91

Note : p values in bold - correlation is significant at the 0.05 level (2-tailed).

Table 8 .14 Differences in Means of Selected Attributes of All Retouched Flakes (broken
and complete) for KL Chert Between Bohunice and Vedrovice V

Attribute

Site

Width

Bohunice
Vedrovice V

32.76
29.71

Thickness

Bohunice
Vedrovice V
Bohunice
Vedrovice V

MGIUR

t

df

8.58
10.90

1.153

217

Sig.
2tailed
0.250

10.26
10.04
0.79

4.08
6.29
0.22

0.142

217

0.888

1.945

162

0.054

0.67

0.23

Mean

Std.
Dev.

N

18
201
18
. 201
15
149

KL chert is being treated differently at each of the three sites (see Figure 8.5),
suggesting that it is not the properties _of raw material which are causing thi s pattern,
but rather that it is the differences in stone knapping patterns at each particular site
which cause these differences . Skrdla and Tostevin (2005) report that at Bohunice,
KL chert is used primarily to manufacture Middle Palaeolithic implements, whereas
SS chert is used primarily to manufacture Upper Palaeolithic implements. These
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autho rs prese nt seve ral hypo these s for this trend. Firstly, raw mate rial prop ertie s
could be maki ng each raw mate rial suita ble for the respe ctive impl emen t,types. The
seco nd hypo thesi s is that spec ific impl emen ts were requ ired for spec ific tasks and
these tasks were carri ed out near the sourc es of the respe ctive raw mate rials, and the
Bohu nice assem blage is an accu mula tion of these impl emen ts (origi natin g from
diffe rent areas). Third ly, the Bohu nice assem blage is a mixt ure of assem blage s whic h
are the rema ins of diffe rent occu patio n_s, by diffe rent hom inid grou ps, who pract ised
diffe rent lithic redu ction techn iques .

This is an inter estin g conc lusio n whic h can also be reach ed (base d on knap ping
treat ment ) for othe r raw mate rials at these sites. For exam ple, SS chert is bein g
treat ed very diffe rentl y at Bohu nice comp ared to Stran ska Skala. This issue was dealt
with in chap ter 6.

8.2.2

Inter -Site Diffe renc es in the Inten sity of Reto uch Betw een Diffe rent Raw
Mat erial s

In an attem pt to clari fy the diffe rence s betw een the treat ment of KL chert and other
raw mate rials , the patte rns of retou ch inten sity were analy sed for each site separ ately .
At Stran ska Skal a, KL chert and radio larite are both bein g retou ched more ( on
avera ge) than SS chert , but this diffe rence (as show n in Tabl e 8.15) does not reach
statis tical signi fican ce.

Table 8.15 Diffe rence s in MGTIJR Valu es of Raw Mate rial Type s at Stran ska Skala

Raw
Mat erial
SS Che1i
Radi olari te

Mea n
0.54
0.59

Std.
Dev.
0.20
0.20

SS Cher t

0.54

0.20

KL Cher t

0.58

0.20

t

df

-1.33 4

299

Sig.
2-tai led
0.183

-1.15 2

299

0.250

N
274
27
274
27

Of the rema ining assem blage s, only two more t-test s can be perfo rmed (see Tabl e
8.16) , beca use the N value s of the impo rted raw mate rials in other indiv idual
assem blage s are too low for mean ingfu l statis tical comp ariso ns (but see Figu re 8.6
wher e the intensity of retou ch is di splayed grap hical ly using all the raw mate rials
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utilised at the largest Aurignacian assemblage SS2a4). As has already been discussed,
the KL chert at Bohunice is being retouched with much greater intensity than SS
chert. KL chert also has a greater retouch intensity value when all the sites are
combined together.

At SS3 , radiolarite is also being retouched with greater intensity than SS chert, but the
difference is not statistically significant. Nevertheless, the data which are available
for site by site comparisons of raw materials demonstrates that there is a detectable
and consistent pattern i.e. greater curation of foreign raw materials than of the local
material at Stranska Skala and Bohunice.

Table 8.16 MGIUR Means Between Local and Imp01ied Materials at Bohunice and Stranska
Skala

Assemblage

Raw
Material

SS3
Bohunice

Mean

Std.
Dev.

SS Chert
Radiolarite
SS Chert

0.51
0.63
0.58

0.22
0.22
0.24

KL Chert

0.79

0.22

t

df

Sig.
2-tailed

N

24
20
89

-1.735 -

42

0.090

-3 .129

102

0.002

15

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).

At Bohunice and Stranska Skala, KL chert is being retouched with noticeably greater
intensity than SS chert whether the sites are combined or tested individually, even
though there is little or no difference in distance to its source. This is corroborating
the previous finding that, on average (and regardless of spatial variables), KL chert is
universally being retouched with a greater intensity compared to other raw materials.
These findings indicate an emerging pattern which needs to be explained. This result
supports the result for Clarkson Index means (see section 8.14), which also shows that
locally obtained raw material at Vedrovice V (i.e. KL chert) is being retouched with
greater intensity than the locally obtained material at Stranska Skala (i.e. SS chert).
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Figure 8.6 MGI UR for the majo r raw material types for SS2a4 (largest Aurignacian
assemblage).

In Figu re 8.6, the centr al tende ncies (repr esen ted by medi ans and inter quar tile rang es)
for retou ch inten sity of diffe rent raw mate rials utiliz ed at Stran ska Skal a are not
diffe rent at a statis tical ly signi fican t level . How ever, samp le sizes of three of the four
raw mate rial types are too low to draw any mean ingfu l conc lusio ns. Whe n the three
forei gn raw mate rials (radi olari te, KL chert and spon golit e) are comb ined and
comp ared with SS chert , the diffe rence in mean s still does not reach statis tical
signi fican ce (t = -0.22 6, df = 139, p = 0.821 ). It appe ars that forei gn raw mate rial
does not get retou ched with great er inten sity. The samp le size of all forei gn
retou ched flake s (tota l N = 13) is still too smal l to draw defin itive conc lusio ns,
howe ver.

The last exam ple used a singl e Stran ska Skal a assem blage , SS2a 4. Whe n all the
Auri gnac ian assem blage s at ?tran ska Skal a are comb ined , the diffe rence in retou ch
inten sity still fails to reach statis tical signi fican ce (see Tabl e 8.17) . That is, forei gn
raw mate rial s are not bein g retou ched with great er inten sity than the local mate rial at
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this site and in this industry. This is an interesting finding and it broadly supports
Kuhn's (2004) contention that the distances over which raw materials have been
moved have no intrinsic meaning because the relationship between distance and cost
varies according to how the transfer took place. A plausible explanation for the
interrelationships between raw material type and intensity of retouch at Stranska
Skala could be that the people who produced these assemblages were highly mobile,
had large territories and extensive social networks, so the cost of obtaining foreign
raw materials were not as high as would be expected given the distance, which in tum
means that there was no need to for greatly elevated levels of curation of the imported
materials compared to the raw material obtained locally.

Table 8.17 MGIUR of Local and Foreign Raw Materials in Aurignacian Assemblages at
Stranska Skala

Assemblage

Raw
Material

All SS
Aurignacian
assemblages

Mean

Std.
Dev.

t

df

Local

0.54

0.20

-0.433

195

Foreign

0.56

0.17

N

Sig.
2tailed
0.666

176
21

The results for retouch intensity ofraw materials at SS3 (see Figure 8.7) indicate that
non-local raw materials are retouched much more intensively than the local material
(SS chert). Radiolarite flakes are retouched more intensively than SS chert flakes,
however, this relatively large difference in means fails to reach statistical significance
(t = -1.735, df = 42, p = 0.090). When the three foreign raw materials are combined
together and compared with SS chert, the difference in means does reach statistical
significance (t = -2.040, df = 49, p = 0.047). Thus, on the whole, at SS3 foreign raw
materials are being retouched with greater intensity at a statistically significant level
than the stone collected locally.
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Figure 8.7 MGI UR for the major raw material types for SS3 (largest Bohunician assemblage
at Stranska Skala).

Whe n all Bohu nicia n assemblages at Stranska Skal a are comb ined together, the
difference in retou ch inten sity does reach statistical significance (see Tabl e 8.18).
That is, in the Bohu nicia n assemblages, foreign raw materials are bein g retou ched
with greater intensity than the local material. This is a contrast to the Auri gnac ian
assemblages wher e this difference did not reach statistical significance. This could
indic ate a real difference in curation levels of imported materials between the
Stran ska Skal a Ami gnac ians and Bohunicians, but it could also be a factor of samp le
size; from Tables 8.17 and 8.18, the num ber of retouched pieces obtained locally is
lowe r and the num ber of imported retouched pieces is higher in the Bohu nicia n than
in the Aurignacian. Give n that the sample size of the imported Aurignacian retouched
flakes is so small, it may be unwi se to draw majo r conclusions from the difference
betw een the Auri gnac ian and Bohunician retouch intensity patterns, although it
should be pointed out that th~ basic pattern of greater intensity of retouch on imported
materials still prevails and had the sample size in the Aurignacian assemblages been
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greater, it is likely that the difference in means would have reached statistical
si gni fi can ce.

Table 8.18 MGIUR of Local and Foreign Raw Materials in Bohunician Assemblages at
Stranska Skala

Assemblage
All
Bohunician
assemblages

Raw
Material
Local
Foreign

0.52

Std.
Dev.
0.20

0.61

0.21

Mean

t

df

-2.225

130

Sig.
2-tailed
0.028

N
98
34

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).

When the assemblages at Bohunice are combined together, the difference in retouch
intensity does reach statistical significance (see Figure 8.8). That is, in the Bohunice
assemblages, foreign raw materials are being retouched with greater intensity than the
local material. All of the raw material at this site is imported. Distance to source of
KL chert is comparable to the distance of SS chert source, however, KL chert is being
retouched with far greater intensity than SS chert. This confirms the pattern observed
previously, that KL chert gets retouched with greater intensity regardless of the
distance over which it has been transported.
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Figur e 8.8 MGI UR for the majo r raw material types at Bohunice.

At Vedr ovic e V, 99.5 % of the raw mate rial utilised is KL chert obtai ned in the local
area. The impo rted radio larite is bein g retou ched with great er inten sity than the local
KL chert (see Figu re 8.9) howe ver, this diffe rence is not statistically significant. This
could be beca use the samp le size of radio larite is very small (N = 7).
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Figure 8.9 MGIUR for the major raw material types at Vedrovice V, a Szeletian assemblage.

To sum up, it is clear that at the Moravian sites, there is a noticeable difference in
retouch intensity between raw materials obtained locally and raw materials brought to
the site from some distance away. Most of the comparisons indicate that imported
materials experience, on average, higher mean intensity of retouch than locally
obtained materials. This difference is sometimes not statistically significant, however
in most cases the failure to reach significance can be attributed to very low N values
of the imported materials. The higher mean retouch intensity of flakes made on
foreign raw materials at the investigated sites from Moravia confirms a general trend
which has been observed at many Palaeolithic sites around the world and is thought to
be a response to a relative shortage of material which occurs with increasing distance
from the raw material source.
· As well as foreign materials being subjected to higher intensity of retouch, KL chert
always seems to be retouched with much higher intensity than other raw materials.
This occurs regardless of whether KL chert is being imported or obtained locally.
This pattern is especially prono~nced at Bohunice and Vedrovice V, where KL chert
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is also frequently subject to bifacial retouch. At this stage, it is not know n why KL
chert has been subjected to more retouch and bifacial retouch. Skrdla and Tostevin
(2005) also note that at Bohunice, 30% of KL chert pieces are retouched, whereas
only 8% of SS chert pieces are retouched so at this site KL chert is preferred over SS
chert as a material for retouching. They hypothesize that this could be beca use KL
chert was either for some reason preferred over SS chert for retouching, or that its
source was further away than the source of SS chert. The first explanation is more
likely but it mere ly begs the question of why KL chert was preferred for retouching.

It may be that this was done for cultural reasons but this hypothesis is, unfortunately,
not directly testable. The second explanation citing differential distance to source is
unlik ely beca use the source of the KL chert was probably closer than (or equidistant
to) the source of SS chert. This hypothesis is untestable at this stage (because the
exact source of KL chert is uncertain), but may be testable in the future if the source
of the KL chert is ascertained using microscopic methods. The most important
prim ary source of KL chert in the region is the Krumlovian Forest area where the site
Vedrovice V is located. If the second hypothesis is true and the KL chert at Bohunice
(and Stranska Skala) was obtained from the Krumlovian Forest (approximately 22
kilometres from Bohunice and 26 kilometres from Stranska Skala in a straight line)
then the greater cost of obtaining this raw material may explain its higher intensity of
retouch. If this explanation is true for Bohunice and Stranska Skala then we are still
left with explaining the high intensity ofret ouch of KL chert at Vedrovice V. The
reason may simply be that KL chert at Vedrovice V is being intensively retouched for
the same reasons that spongolite, the prim ary raw material at Kulna, is bein g
intensively retouched there - the local patterns of land-use, mobility and site function
and the same hominid groups practising similar lifeways (see section 8.5). Although
the question may be asked why would presumably rationally acting hominids obtain a
particular raw material from a more distant source if it was available closer, it must be
remembered that a num ber of ubiquitous aspects of hum an societies such as social
relationships and reproductive considerations are beyond the scope of this research
although they must have played an important role in the lives of all people who lived
during the Middle and Upper Palaeolithic.
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8.2.2.1 Raw Material Differences Between Bohunice and Stranska Skala

Some of the differences between Stranska Skala and Bohunice were explored in
chapter 6 in the context of testing the homogeneity of spatially separated Bohunician
assemblages, where, among other things, the larger sizes of flakes and cores at
Bohunice, and the presence of highly invasively retouched tool forms (leafpoints) at
Bohunice, and their complete absence in the stratified assemblages at Stranska Skala,
were discussed. It was concluded that, when it comes to various properties of
retouched flakes , spatial differences are much more important that any perceived
industrial connections. It is important to be mindful of the fact that shapes or designs
of implements are not particularly informative and to study hominid lifeways from
lithic remains it is aspects such as technological organisation, the economics of stone
tool production, land-use patterns and mobility levels which are much more
productive (Kuhn 1995). As Tostevin and Skrdla (2006:3 8) point out" ... the reality
of industrial types is limiting our ability to understand variability [within the
Bohunician Industrial Type] through time and space".

In this section, the differences between Stranska Skala and Bohunice are revisited and
new evidence is introduced which sheds more light on the differing lithic patterns
between these two sites. Stranska Skala and Bohunice are clearly related in some
important ways, but there are also distinctive differences between them. Both of these
sites are in geographically elevated positions with an excellent view of the
surrounding landscape, and with a direct line of view to the other site. The sites are
spaced only 7 kilometres apart. The primary raw material is the same at both sites.
14

C and OSL dates from both of these sites (see chapter 3) do not exclude the

possibility that they were occupied at the same time, although a direct proof is very
difficult to obtain due to the poor dating resolution at sites of such antiquity.

As in the analyses presented in chapter 6, the younger Aurignacian assemblages from
Stranska Skala are excluded from the following analysis. Only the older (Bohunician)
assemblages from Stranska Skala will be used for comparisons with the Bohunice
assemblage. In this way, the similarities and differences between these two sites can
be explored without time acting as a confounding variable (Aurignacian assemblages
at Stranska Skala are younger than the Bohunician assemblages), and the comparisons
will be on the same level playing field as the typological analyses (Bohunician
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ass em bla ges at Boh uni ce will be com par ed wit h Boh uni cia n ass em bla ges at Str ans ka
Skala). Eac h of the thre e ma jor raw ma teri als in the two loc atio ns is exa min ed
sep ara tely .

Cha pte r 6 loo ked at the diff ere nce s bet we en the se two sites wit h the aim of eva lua ting
the typ olo gic al claims. In this cha pte r sim ilar tests and new info rma tion is pre sen ted
wit h the focus on exa min ing the diff ere nce s in lan d-u se and mo bili ty bet we en the se
two sites. Tab les 8.19 and 8.20 pre sen t the diff ere nce s in use of SS che rt bet we en the
two sites.

Table 8.19 Differences in Means of Selected Attributes of Retouched Flakes (complete
only) for SS Chert Between Stranska Skala and Bohunice
Att ribu te

Site

We igh t

Stranska Skala
Bohunice

9.76
14.91

Len gth

Stranska Skala

Me an

Std.
Dev.

t

df

10.95
12.92

-2.9 07

182.0

Sig.
2tail ed
0.004

35. 29

12.70

-5.561

182.0

0.000

Bohunice

46. 56

14.56

Wi dth

Stranska Skala
Bohunice

23. 58
27. 39

10.16
9.29

-2.581

182.0

0.011

110
74

Thi ckn ess

Stranska Skala
Bohunice
Stranska Skala
Bohunice
Stranska Skala
Bohunice
Stranska Skala

7.05
8.11
1.68
1.67
0.53
0.59
0.31

3.53
3.71
0.81
0.61
0.2 0
0.23
0.18

-1.9 40

182.0

0.0 54

0.147

155.0

0.8 84

-1.541

126.0

0.1 26

-1.0 76

116.6

0.2 84

110
74
87
70
64
64
66

Bohunice

0.35

0.24

Elo nga tio
n Ind ex
MG IUR
Pro por tion
of edg e
reto uch ed

N

110
74
110
74

64

No te : p val ues in bol d - cor rela tion is sign ific ant at the 0.05 level (2-tailed).
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Table 8.20 Differences in Means of Selected Attributes of Retouched Flakes (broken
and complete) for SS Chert Between Stranska Skala and Bohunice

Attribute

Site

Mean

Std.
Dev.

t

df

Width

Stranska Skala
Bohunice

281

Stranska Skala
Bohunice
Stranska Skala

10.74
9.75
3.97
4.01
0.20
0.24

-3.686

Thickness

23.04
27.71
7.28
8.39
0.51
0.58

Sig.
2tailed
0.000

-2.272

282

0.024

-2.174

194

0.031

MGIUR

Bohunice

N

174
109
175
109
103
93

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).

When we consider SS chert retouched flakes separately to retouched flakes made on
other types of stone at the sites, the SS chert retouched flakes at Bohunice are clearly
larger. This is indicated by the statistically significant difference in mean flake
weight, length and width. Mean thickness is also greater at Bohunice, however the
difference reaches statistical significance only in the 'all retouched flakes' sample.
As the MGIUR and the 'proportion of edge retouched' values indicate, the flakes at
Bohunice are also more reduced through retouching. These results are not statistically
significant for complete flakes only, but the MGIUR is higher at a statistically
significant level when all retouched flakes are considered (this is the advantage of
greater sample size). The most important point here is that the relations between
means are always consistent; on all measures used, flakes are larger and retouched
with greater intensity at Bohunice than at Stranska Skala, suggesting a behavioural
signature that is conclusive.

The distinctly larger size of the retouched flakes at Bohunice is not due to less
intensive reduction (compared to the Stranska Skala retouched flakes). The most
likely proximate cause of this trend is a larger mean size of flake blanks at Bohunice.
For some reason, Palaeolithic people at Bohunice were selecting larger flake blanks
for retouching, than their counterparts at Stranska Skala. This pattern is fully
consistent with a risk strategy observed at other sites from many parts of the world,
where away from the raw material source, larger blanks are selected for retouching,
presumably because such a strategy provides more cutting edge per tool. Larger
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blanks also last for a longer period of time because more material needs to be
removed by knapping before they are exhausted. In other words, curation levels are
greater further away from the raw material source and this can be relatively easily
explained as a useful economizing strategy. Many studies indicate that during the
Palaeolithic era, larger blanks were consistently selected for tools and transported,
presumably because larger blanks have greater utility and last longer than smaller
blanks. This could indicate that at Bohunice there was a greater need to conserve raw
material and to extract greater utility from the stone that was available.

Similar t-tests were performed for radiolarite, however, the size of the radiolarite
sample was extremely small so those results are not presented here. As a result of the
low N values, none of the differences in radiolarite retouched flakes between
Bohunice and Stranska Skala were statistically significant. It is worth mentioning
that, on all size attributes, radiolarite flakes are always smaller and lighter in
Bohunice than at Stranska Skala and they are more reduced. If these results did
permit any interpretations, it is that radiolarite flakes are being more reduced at
Bohunice than at Stranska Skala. This -pattern of raw material treatment is consistent
with the treatment of SS chert at Bohunice. As I have discussed above, SS chert is
also being reduced much more at Bohunice than at Stranska Skala.
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Table 8.21 Differences in Means of Selected Attributes of Retouched Flakes (complete
only) for KL Chert Between Stranska Skala and Bohunice
t

df

Sig.
2tailed

N

8.84
10.25

-2.610

27.0

0.015

14
15

38.90

10.45

-1.574

27.0

0.127

14

Bohunice

47.68

18.27

Width

Stranska Skala
Bohunice

27.38
33.61

9.15
8.48

-1.905

27.0

0.068

Thickness

Stranska Skala
Bohunice
Stranska Skala
Bohunice
Stranska Skala
Bohunice
Stranska Skala

9.09
10.60
1.69
1.94
0.58
0.83
0.24

3.51
4.35
0.50
0.73
0.22
0.16
0.16

-1.027

27.0

0.314

-0.941

22.0

-3.134

22.0

-3.072

18.1

0.55

0.32

Mean

Attribute

Site

Weight

Stranska Skala
Bohunice

12.38
21.69

Length

Stranska Skala

Elongatio
n Index
MGIUR
Proportion
of edge
retouched

Bohunice

Std.
Dev.

-1514
-15-

14
15
0.357 -1113
11
0.005
13
11
0.007
13

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).

Table 8.22 Differences in Means of Selected Attributes of Retouched Flakes (broken and
complete) for KL Chert Between Stranska Skala and Bohunice
Attribute

Site

Mean

Width

Stranska Skala
Bohunice

27.55
33.94

Std.
Dev.
8.84
9.35

Thickness

Stranska Skala
Bohunice
Stranska Skala

8.89
10.05
0.59

3.46
4.03
0.21

0.77

0.23

MGIUR

Bohunice

t

df

Sig.
2-tailed

N

-2.047

33

0.049

15
20

-0.894

33

0.378

-2.279

28

0.030

15
20
12
18

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).

KL chert is being worked differently at each of the two sites. This raw material is
being reduced far more intensively at Bohunice than at Stranska Skala. This is
indicated by much higher MGIUR values and proportion of edge retouched at
Bohunice than at Stranska Skala (see tables 8.21 and 8.22). The mean difference in
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size of KL chert flakes between the two sites is less pronounced than in SS chert,
however. Even though the evidence indicates that KL chert is bein g reduced far more
at Bohunice than at Stranska Skala, the mean flake size (length, width and thickness)
and weight values in Bohunice are still greater than at Stranska Skala. This is
remarkable given that the expected result would be that the KL chert retouched flakes
should be smaller (given that they are far more reduced). Again, a possible reason for
this pattern is that the flake blanks selected for retouching at Bohunice were much
larger than those at Stninska Skala. Although all raw materials are bein g notably
more reduced at Bohunice than at Stranska Skala, KL chert is still a special case
beca use it is clearly bein g reduced more than expected. Possible explanations were
discussed in section 8.2.2.

The emerging pattern indicates that all raw materials are more reduced and at the
same time bigger in size at Bohunice than at Stranska Skala. These results point to
consistent differences in the technological organisation and reduction practices
betw een Stranska Skala and Bohunice. This difference could also indicate different
subsistence patterns and/o r different mobility patterns at these two sites. Larger
pieces also have a greater potential for resharpening; this reason alone could easily
account for the retouched artefacts being consistently larger at Bohunice. Given that
Stranska Skala is directly at the raw material source whereas Bohunice is 7 kilometres
distant, it would make sense for the Bohunice knappers to select larger flakes for
retouching beca use considerably more energy has to be expended to obtain the raw
material. Also , larger flakes have longer use-lives than smaller flakes. Relatively
little energy has to be expended to obtain the local raw material at Stranska Skala so
there is much less pressure to conserve and/or curate stone. Use-life of tools at
Stranska Skala is not as important as in Bohunice because raw material is readily
available at Stranska Skala. At this stage, this appears to be the most parsimonious
explanation for these patterns. A question remains whether these differences can be
accounted for simply by an economizing strategy being used at Bohunice to conserve
material or whether there are other factors at work. It is likely that many of the
differences in lithic patterns between Bohunice and Stranska Skala can be attributed
to differences in provisioning strategies. While at Stranska Skala the relatively small
implements with a limited degree of toolmaking potential are probably indicative of a
strategy of provisioning individuals (cf. Kuhn 1995), at Bohunice, the smaller cores
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and larger tools with a greater toolmaking potential are indicative of a strategy of
provisioning of places (see chapter 9 for more in-depth discussion).

8.2.2.2 Effect of Distance on Raw Material Attributes at Stninska Skala
In this section, the differences between all of the non-local raw materials (radiolarite,
KL chert and spongolite) and the local raw material (i.e. SS chert) at Stranska Skala
are examined. In Tables 8.23 and 8.24, the attributes of flakes made from non-local
raw materials are compared with those made from local raw material. All retouched
flakes analysed from Stranska Skala were included in this test. In this case, the
retouched flakes made on imported raw materials are considerably longer than
retouched flakes made on local material. Retouched flakes made on the imported
material are also consistently more retouched; they have a higher Elongation Index
and are bigger in size. However, these differences are not statistically significant
(except for length). The fact that the retouched flakes which are made on imported
material are longer and more reduced than flakes made on local stone may sound
unusual at first. The most likely explanation for this finding is that the foreign stone
flake blanks were much bigger even before the retouching began. Flake size is also
controlled by core morphology. For example, a blade core (long, parallel ridges) will
tend to yield longer and narrower flakes than a radially prepared core, regardless of
platform preparation or the percussion force applied during flake detachment (Dibble
1981 ). The difference in blank size could also conceivably be caused by differences
in core reduction techniques.
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Table 8.23 The Mean s of Selected Attributes of Retouched (complete only) Flakes as a
Func tion of Distance to Raw Material Source

Attr ibute

Sour ce

Weig ht

Close
Far

9.13
11.43

Std.
Dev.
10.68
6.33

Leng th

Close

34.60

11.84

Far
Close
Far
Clos e
Far
Close
Far
Close
Far
Clos e

45.24

18.30

22.25
23.71
7.35
7.68
1.74
1.82
0.54
0.58
0.32
0.25

9.04
6.99
3.37
2.37
0.79
0.95
0.19
0.20
0.21

Wid th
Thic knes s
Elon gatio n
Index
MGI UR
Prop ortio n of
edge ret.

Far

Mea n

t

df

-1.015

263

Sig.
2-tai led
0.311

-2.734

263

0.012

-0.749

263

0.455

-0.460

263

0.646

-0.400

223

0.689

-0.672

166

0.503

1.252

168

0.212

N

242
23
242
23
242
23
242
23
206
19
154
14
156
14

0.17

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).

Table 8.24 The Mean s of Selected Attributes of Retouched (broken and complete)
Flake s as a Func tion of Distance to Raw Material Source

Attr ibut e

Sour ce

Mea n

Wid th

Clos e
Far
Close
Far
Close
Far

21.28
22.63

Std.
Dev.
9.41
6.46

7.39
6.96
0.54
0.60

3.66
2.43
0.20
0.20

Thic knes s
MGI UR

t

df

-0.919

454

Sig.
2-tai led
0.358

0.768

454

0.443

-1.565

298

0.119

N

413
43
413
43
274
26

This is a surprising result, beca use a num ber of studies indicate that imported
materials generally get smal ler with increasing distance from the raw material source
(e.g. Kauf man 1997; New man 1994). However, this patterned variation in size does
fit into the general model of increased curation levels with increasing distance from
the raw material source. Kuhn (1995) found that tactics of flake manufacture. the
frequency of imported material and the intensity of retouch varied indep ende ntly of
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the distance to raw material in the Mousterian (Pontinian) sites in Italy. He found that
much of the variation not attributable to raw material availability could be accounted
for by variation in the associated faunal assemblages. Extrapolating these findings to
the Moravian sites, it is possible that a significant proportion of the lithic variation
between the four Moravian sites could also be accounted for by differences in
subsistence patterns, for example, the species of fauna targeted for hunting.
Unfortunately, very little faunal material has been recovered at these sites (except at
Kulna), so this variable cannot be tested.

The proportion of foreign material imported to Stranska Skala also seems to decrease
over time. At Stranska Skala, the importation of the lithic material radiolarite does
not increase in the Aurignacian assemblages as would be expected for a later 'fully
Upper Palaeolithic' assemblage - in fact it appears to decrease dramatically (see
Table 8.25). Of the 96 pieces of radiolarite recorded at Stranska Skala, 78 pieces
(83 %) were found at SS3 which is a Bohunician assemblage, and only ten pieces were
found at SS2a4, the largest Aurignacian assemblage at Stranska Skala. The almost
complete absence of radiolarite cores at Stranska Skala (of the 96 radiolarite pieces,
only two are cores), suggests that radiolarite was brought to the site mostly as flake
blanks and retouched flakes.

Table 8 .25 Flakes of the Main Local and Imported Materials at the Largest Aurignacian and
Largest Bohunician Assemblage at Stranska Skala
[data from Svoboda 1991, 1987b, and author's data]

Stranska Skala
Assemblage
Aurignacian
SS2a4
Bohunician
SSIII-2

RAW MATERIAL
Radiolarite (Imported)
SS Chert (Local)
Total Flakes Retouched
Total Flakes
Retouched
7 (70%)
173 (4.6%)
10
3735
4525

109 (2.4%)

70

34 (49%)

Proportionately speaking, almost twice as many of the available flakes of the local
material are being"retouched in the Aurignacian assemblage (4.6%), compared to the
Bohunician assemblage (2.4%). This finding is consistent with greater intensity of
lithic reduction in the Aurignacian period. This theme is explored in the next section.
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8.3 Tem por al Changes in Reduction Intensity at Stranska Skala
In chapter 5, I showed that in contrast to inter-site differences, the intra-site
differences over time at Stranska Skala as evidenced by attributes of retouched flakes,
unretouched flakes and cores, are relatively minor. One of the few changes that were
detected shows that there was a slight decrease in the size of retouched flakes over
time. This was evident because flake size (as measured by length and width), and
flake platf orm size, were smaller in the Aurignacian assemblages, and some of these
changes in size were statistically significant (length and width of retouched flakes,
and platform width and platform thickness ofret ouch ed flakes). As the younger and
the older assemblages have been designated as belonging to separate industries
(Aurignacian and Bohunician respectively), we would expect larger differences than
those actually found. Instead, the differences that do occur might be simply reflecting
a slight but noticeable change in mobility and land-use strategies, rather than
furnishing evidence for separate lithic clusters which can be interpreted as different
industries. Blades (1999) analysed three Aurignacian sites in the south -west of
Fran ce (Le Facteur, Abri Pataud and La Ferassie) noting that the early Aurignacian
assemblages have larger flakes which show traces of fewer removals and a greater
incidence of dorsal cortex compared to the younger Aurignacian assemblages. He
postulated that this change in intensity of reduction may be related to changing
mob ility patterns during the warm er interstadial conditions that occurred later in the
Aurignacian. In addition, the early Aurignacian assemblages at Abri Pataud and La
Ferassie had low faunal diversities (dominated by reindeer), which was associated
with a greater num ber of transported raw materials. Conversely, the later Aurignacian
assemblages at both sites had lower percentages of distant materials. During the
youn ger Aurignacian period, faunal diversity increases and distant lithic materials
decrease in proportion. This is interpreted as allowing (or requiring) groups to mov e
within a smaller geographic area. In other words, groups focusing on a limited
num ber of species are required to travel farther resulting in greater mobility, whereas
groups exploiting a diverse range of species do not need to travel as far to obtain
them , resulting in lower mobility and also intensified lithic reduction. This study is
reviewed in greater detail in the next chapter. In this section, it will be argued that the
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intra-site changes at Stranska Skala reflect shifts in mobility patterns which may have,
in tum, been a response to shifting climate patterns.

Given that the diminution in size of retouched flakes at Stranska Skala is not
accounted for by a concomitant increase in intensity of retouch, it is possible that the
change in flake size is related to an increase in the intensity of core reduction. In this
section, I will test the hypothesis that core reduction at Stranska Skala intensified over
time and that this factor is related to a net decrease in flake size.

Differences in the intensity of core reduction can be detected by measuring attributes
such as the number of dorsal scars on flakes and the amount of dorsal cortex
remaining on flakes. These two attributes can reflect relative core reduction because
the number of dorsal scars reflects the intensity of previous blank removals from the
core face, and the presence of dorsal cortex suggests relatively low intensity of core
reduction (see e.g. Blades 1999). Dibble et al. (1995) mention various studies where
as core reduction increases, the number of blanks per core and extent of core
preparation also increase (Bar-Yosef 1991; Marks 1988; Montet-White 1991;
Munday 1977), while the average core size, flake size, flake platform area, and cortex
decrease (Henry 1989; Marks et al. 1991; Newcomer 1971; Stahle and Dunn 1982).
In an effort to try and explain the temporal decrease in flake size at Stranska Skala, I
will investigate these aspects of the Aurignacian and Bohunician assemblages to
confinn whether an increase in core reduction intensity is the factor responsible for
this change.

One variable which can be indicative of the intensity of core reduction is the number
of dorsal scars on flakes. As mentioned in the previous paragraph, a greater number
of dorsal scars reflects more intensive previous removal of flakes, which suggests
greater intensity of core reduction. As the number of dorsal scars would also be
expected to covary with flake size, comparing the average number of dorsal scars per
flake between assemblages may be misleading because it is plausible that it is being
confounded by flake size. For this reason, in the analysis presented in Table 8.26, the
number of dorsal scars was divided by the surface area of the flake. This measure
was devised to neutralise any possible confounding effect that flake size may have on
the proportionate number of dorsal scars. The results indicate that the retouched
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Auri gnac ian flakes have a high er avera ge value for the varia ble 'No. of dorsal
scars /flake surfa ce area' . Alth ough this difference is not statistically significant, it
indic ates that the avera ge num ber of dorsal scars on Auri gnac ian flakes is sligh tly
great er than on Bohu nicia n flakes, whic h in tum suggests that core redu ction durin g
the Auri gnac ian perio d at Stran ska Skal a may have been more intensive. On its own,
this resul t is, of course, not conc lusiv e beca use the t-test show s that the diffe rence
betw een mean s is not statistically significant. Furth er tests desig ned to detec t any
diffe rence s in the inten sity of core redu ction are prese nted below.

Table 8.26 Temporal Differences in the Number of Dorsal Scars on Retouched Flakes

Attri bute

Indu stry

Scar s/ surfa ce
area

Auri gnac ian
Bohu nicia n

Mea n
0.57
0.53

Std.
Dev.
0.40
0.39

t

df

1.102

472

Sig.
2-tai led
0.271

N
258
216

A seco nd cons idera tion is dorsal cortex. More dorsal corte x sugg ests less core
redu ction . In the Auri gnac ian assem blage s, 30% of retou ched flakes have some
rema ins of corte x, wher eas 34% of Bohu nicia n flakes have rema ining cortex.
Alth ough more of the Bohu nicia n flakes have cortex on the dorsal surfa ce (sugg estin g
lowe r inten sity of core reduction), this diffe rence is not statis ticall y signi fican t
0.946 2, df = 1, critical

x2 value at p =

Cx2 =

0.05 and 1 df is 3.84; Ho is retained).

As cores get redu ced they beco me smal ler in size and their weig ht decre ases, so the
size and weig ht of cores can also be an indic ator of relative core reduction. The
disad vanta ge of this techn ique of estim ating the degr ee of core redu ction is that it is
not an abso lute meas ure of core redu ction beca use the initial size of the core (befo re
the comm ence ment of knap ping ) is unkn own. Alth ough the weig ht and thick ness of
the Bohu nicia n cores is great er than Auri gnac ian cores, these differences are not
statis ticall y signi fican t (see Tabl e 5 .17).

The exten t of redu ction can also be assessed quali tativ ely wher e the general size of
the core and the num ber of nega tive scars can be used to gain an impr essio n of how
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intensively utilized a core is. For example, a core with cortex remaining and one or
several negative scars would be considered a 'lightly reduced' core whereas a 'heavily
reduced' core would be completely covered with negative scars and it would be so
small that further flake removal would not be practical. Both of these examples can
be considered as extreme cases at each end of a continuum of core reduction intensity.
The position of a particular core on this continuum is determined subjectively. Many
cores, of course, are completely (or almost completely) covered by negative scars but
are still large enough for further flake removal - in such cases their exact position on
the reduction continuum may be difficult to determine because their original size is
unknown, but they can be classified as 'medium reduced'. Although the ratio of
heavy to medium reduced cores is very similar in the Aurignacian and Bohunician of
Stranska Skala (see table 8.6), the Aurignacian assemblages have 15 medium reduced
cores for every one lightly reduced core, whereas in the Bohunician assemblages,
there are only 9 medium reduced cores for every one lightly reduced core. The fact
that there are more medium-reduced cores (per one lightly-reduced core) in the
Aurignacian assemblages suggests that core reduction could be more intense in the
Aurignacian assemblages than in the Bohunician assemblages.

Ratios of flakes to cores can also be an indicator of core reduction. Knapping cores
produces flakes so a greater number of flakes in relation to the number of cores can
suggest greater intensity of core reduction. In the Aurignacian assemblages, there are
40 flakes for every core, whereas in the Bohunician assemblages, there are only 32
flakes for every core. Again, this indicates greater intensity of core reduction in the
Aurignacian.

To sum up the information presented in this section, of the six abovementioned
variables considered symptomatic of greater core reduction, the Aurignacian
assemblages at Stranska Skala fulfill all of the six expectations. Potential indicators
of intensity of core reduction which include the number of dorsal scars on flakes, the
amount of dorsal cortex, core weight and size, extent of core reduction, ratio of flakes
to cores and flake size are all consistent with greater intensity of core reduction during
the Aurignacian period than during the Bohunician period. Although none of the
differences in lithic patterns between the Aurignacian and Bohunician assemblages
are statistically significant (except for flake size which is statistically significant), the
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entirely consistent direction of the mean differences constitutes strong evidence which
suggests that in the Aurignacian period, core reduction was more intense than during
the Bohu nicia n period. Due to the small magnitude of all of the abovementioned
changes, this difference may have been rather indistinct but quite definitive. Thes e
results collectively suggest that core reduction intensity at Stranska Skal a increased
over time.

8.4 Lith ic Red ucti on Intensity at Ku.Ina
At Kulna, lithic artefacts from two distinct layers (6a and 7a) were analysed. In a
simil ar fashion to the analysis for Stranska Skala described above, the artefacts were
comp ared betw een layers 6a and 7 a to detect temporal patterns. The results show that
the size of the artefacts had changed considerably (see table 8.27 and 8.28). In the
youn ger layers, the retouched flakes had beco me considerably shorter, narro wer and
thinner. They also beca me lighter in weight. Interestingly, the Elongation Index,
MGI UR and perc entag e of flake retouched did not change at a statistically significant
level, although in the younger layers there is a perceptible shift towards slightly
great er (but not statistically significant) intensity in retouching. The MGI UR edges
even closer towards statistical significance in the 'all retouched flakes' sample, whic h
has the adva ntage of greater N values. Surprisingly, the type of changes detected over
time at Kuln a are very similar to the changes detected at Stranska Skala; the retouched
flakes get smal ler over time but, as at Stranska Skala, this difference is not accounted
for by the inten sity of retouch beca use changes in both measures of retouch (MG IUR
and% of flake edge retouched) are not statistically significant. Although the
assemblages in layers 6a and 7a are classified as the same industry (Micoquian), the
temporal changes such as flake size are reminiscent of the temporal changes at
Stran ska Skala. The Mico quian assemblages at Kuln a are of Midd le Palaeolithic age
and they were manufactured by Neanderthals - their bones were found associated
with the stone artefacts in layer 7a. The assemblages at Stranska Skala are
significantly younger than layers 6a and 7a at Kuln a, and have very likely been
manu factu red by anatomically mod em humans. Thus it can be speculated that both
types of hominids may have respo nded in similar ways to similar environmental
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changes, for example, changing climate. This inference is further developed in
chapter 9.

At Kulna, the average number of dorsal scars per flake is greater at a statistically
significant level in layer 7a in the 'all retouched flakes' sample (Table 8.28), but not
in the 'complete only' sample (Table 8.27). In layer 6a 29% of retouched flakes have
dorsal cortex, and in layer 7a 26% of flakes have dorsal cortex. This difference is not
statistically significant

(x2 = 0. 7221, df = 1, critical x2 value at p = 0.05 and 1 df is

3.84; Ho is retained). Table 8.29 also indicates that cores also became smaller over
time (indicated by decreases in weight and length), but again these changes are not
statistically significant. The number of flakes per core and the extent of core
reduction does not appear to have changed between layers 6a and 7 a.

Table 8.27 Differences in Means of Selected Attributes of Retouched Flakes (complete only)
over Time at Kulna

Attribute

Layers

Mean

Weight

6a+ 6b
7a
6a+ 6b
7a
6a+ 6b
7a ·

26.98
36.21
41.24
45.55
32.06
36.12

6a+ 6b
7a
6a+ 6b
7a
6a+ 6b
7a
6a+ 6b
7a

11.41
12.92
1.37
1.36
0.64
0.60
0.41
0.37

6a+ 6b
7a

Length
Width
Thickness
Elongatio
n Index
MGIUR
Proportion
of edge
retouched
No. of
scars

t

df

-2.360

361

Sig.
2-tailed
0.019

-2.659

361

0.008

-3.025

361

0.003

5.10
5.01
0.55
0.49
0.22
0.21
0.22
0.20

-2.818

361

0.005

0.168

312

0.867

1.195

261

0.233

1.511

266

0.132

3.34

1.53

-1.716

357

0.087

3.61

1.44

Std.
Dev.
30.70
40.92
15.42
15.18
11.80
13.25

N
156
207
156
207
156
207
156
207
138
176
112
151
116
152
155
204

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).
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Table 8.28 Differences in Means of Selected Attributes of All Retouched Flake (broken and
complete) over Time at Kulna

Attribute

Layers

Mea n

Widt h

6a+ 6b
7a

30.86
35.22

Std.
Dev.
11.19
12.89

Thic knes s

6a+ 6b
7a
6a+ 6b
7a

10.94
12.71
0.64
0.60

6a+ 6b
7a

Kuhn
No. of
scars

t

df

-3.756

442

Sig.
2-tailed
<0.001

4.85
4.94
0.22
0.21

-3. 783

442

<0.0 01

1.683

325

0.093

3.24

1.55

-2.013

435

·0.045

3.54

1.47

N
198
246
198
246
141
186
194
243

Note: p values in bold - correlation is significant at the 0.05 level (2-tailed).

Table 8 .29 Differences in Means of Selected Attributes ·of Cores over Time at Kulna

Attri bute

Layers

Mea n

Weig ht

6a+ 6b
7a

88.32
97.61

Std.
Dev.
79.21
87.17

Max imum
Leng th
Thic knes s

6a+ 6b
7a
6a+ 6b
7a

61.43
63.91
24.71
24.60

32.89
24.90
10.94
9.62

t

df

-0.689

180

Sig.
2-tailed
0.492

-0.563

181

0.574

0.066

181

0.948

N
58
124
58
125
58
125

The patte rn of lithic changes over time at Kuln a is not as directionally consistent as at
Stran ska Skala, so it is more difficult to argue for changing intensity of core reduction
over time. The decrease in flake size is more pron ounc ed than at Stranska Skal a so
this change needs to be explained. Some authors (Rolland and Dibb le 1990; Stiner
and Kuhn 1992) have argued that Midd le Palaeolithic assemblage variability may be
correlated with environmental changes, faunal exploitation, and shifts in mobility
patterns. Thes e results from Kulna may then indicate that some of these factors may
have changed during the time the artefacts in the youngest Micoquian layers (6a and
7a) were deposited.

Interestingly, the overall characteristics of the Kulna assemblages fairly closely
approximate the lithic patterns observed at other Midd le Palaeolithic assemblages
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throughout Europe. The reduction and retouch methods are typically Middle
Pala,e olithic (which appears to be a pan-European phenomenon). Kuhn (1995) notes
that " ... there is a remarkable formal monotony within the class of potential
Mousterian weapon components. From the Levant to northern France, to Eastern
Europe, one encounters basically the same two artifact forms: retouched Mousterian
points and unretouched Levallois points." (1995:9). Kuhn (1995) continues: "What
is remarkable is that the forms of potential weapons are so homogenous across such a
vast range. Looking at the Mousterian technological evidence from a purely formal,
design-oriented perspective it would be difficult to find any evidence of any
functional or strategic variation in potential weapon technology on either a local or
regional scale." (1995: 10), and "This pattern presents a marked contrast to the
plethora of probable bone and stone weapon tips found in even the earliest Upper
Palaeolithic assemblages." (1995: 10). These observations fit comfortably with the
Moravian evidence.

8.5 Lithic similarities between Ku.Ina and V edrovice V
The connection between Kulna and Vedrovice V has been noted in the literature and
the similarities in lithic patterns have led some researchers to postulate an
'evolutionary' link between the local Micoquian represented at Kulna, the Szeletian
represented by Vedrovice V, and numerous surface assemblages (Neruda 2000;
Valoch 1990a, b ). Oliva (1991 a) discusses the possibility that Szeletian developed
locally from Micoquian as a result of the influence of Aurignacian. As well as this
technological continuity argument, the parallelism of Mousterian and Chatelperronian
industries being manufactured by Neanderthals in Western Europe, has been used to
argue for the Micoquian and Szeletian connection in Central Europe ( cf. Svoboda
2001).

With the hew OSL dating evidence (see chapter 3), it now seems possible that
Vedrovice V is not younger than some of the Micoquian assemblages at Kulna ( as the
14

original C dates implied). This section reviews the evidence for the strong links
between V edrovice V and Kulna based on lithic patterns, and presents new evidence
to support the argument that these sites are closely related in several ways.
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The most striking similarity between Kulna and Vedrovice V is the heavy emphasis
on knapping local raw materials and the corresponding rare occurrence of longdistance imports. Long-distance imports account for less than 0.5% of the knapped
pieces prese nt in Kulna layers 6a and 7 a. This fact alone suggests that the level of
mob ility was low compared to the hominids occupying Bohunice and Stranska Skala.
Heav y bifacial retouch is present at Kulna and Vedrovice V but it is completely
absent in stratified assemblages from Stranska Skala.

It is poss ible that both Stranska Skala and Vedrovice V are sites with a limited
num ber of tasks performed there, the main one being tool manufacture. Man y of
these tools are bein g transported away from the site to be used somewhere else for
other activities (such as hunting). Presumably, it is the complete flakes which are
bein g transported away (because they have greater utility than broken flakes), hence
the inflated proportions of broken flakes at Stranska Skala and Vedrovice V.

Anot her comm on thread between Kulna and Vedrovice Vis the negative evidence for
the prod uctio n of flakes using the Levallois method. The use of Levallois technique
is almost absent at Kulna and Vedrovice V, ·b ut it is comm on at Stranska Skala and
Bohunice, and has been documented in various surface assemblages (e.g. Neru dova
1999, 2001; Skrdla 1999a) considered to be penecontemporaneous.

Impl emen t typology is another aspect of the lithic assemblages which insinuates a
strong connection betw een Vedrovice V and Kulna. Kulna accounts for 31 % of all
retouched flakes analysed from the Moravian M/UP sites, but notched flakes are
heavily over-represented, accounting for 49 % of all notched flakes. The Vedrovice V
assemblage contains 15% of all retouched flakes and 27% of all notched flakes;
notched flakes are also over-represented in this assemblage. Conversely, notched
flakes are under-represented at Stranska Skala and Bohunice. Only 7% of retouched
implements at Stranska Skala are notched, and 9% of retouched implements are
notched at Bohunice. Tabl e 8.30 presents the ratios of notched flakes at each site
against notched flakes from all assemblages analysed. We can see that at Kulna and
Vedrovice V, every fourth flake has one or more notches, whereas at Stranska Skala
and Bohunice, this ratio is much lower.
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Table 8.30 Ratios of Notched Flakes

Site

All retouched
flakes:Notched flakes

Kulna
Vedrovice V
Stranska Skala
Bohunice

4:1
4:1
14:1
11: 1

Notched flakes are not the only implement type common at Kulna and Vedrovice V,
and uncommon at Stranska Skala and Bohunice. Typical types manufactured in the
Middle Palaeolithic period such as Mousterian points and Mousterian discs are
relatively uncommon in the M/UP Moravian assemblages. However, while several
specimens of these distinct types are present in the Kulna and Vedrovice V
assemblages, these morphological forms are completely absent at Stranska Skala and
Bohunice.

In addition to the parallels discussed above, other aspects of these assemblages point
to further commonalities between Kulna and Vedrovice V, which ~ontrast the patterns
found at Stranska Skala and Bohunice. For example, while the retouched flakes at
both Kulna and Vedrovice tend to be very large and heavy, at Stranska Skala
retouched flakes are much smaller. The larger size of the Bohunice flakes is
addressed later in this section.

Tostevin (2006) found that while the blank production at Vedrovice V differed to that
at Kulna (layer 7a), other aspects of the lithic assemblages such as the types of blanks
selected for retouch from the pool of debitage, the retouch methods and the location
of retouch were very similar between Kulna and Veclrovice V. This author proposes
that this similarity could be related to similar tasks performed at each site or
similarities in the social use of the tool morphology for active signalling of social
display. Regardless of the reason for the observed similarities, this case provides
supporting evidence to the mounting body of evidence which indicates that there are
numerous similarities between these two sites. The problem of the time span between
the Kulna 7a and Vedrovice V assemblages as cited by Tostevin (2006) may not be a
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pro ble m afte r all if Ved rov ice Vi s pen eco nte mp ora neo us wit h lay er 7a at Ku lna as
the rec ent OS L dat es sug ges t.

T-t ests bet we en Ku lna , Ved rov ice V and Str ans ka Ska la for flak e len gth (Ta ble 8.3 1)
and wei ght (Ta ble 8.3 2) furt her hig hlig ht the sim ilar itie s bet wee n Ku lna and
Ved rov ice V and the diff ere nce s of the se two site s wh en com par ed to Str ans ka Ska la.
The pro bab ilit y val ues con firm tha t, in eac h cas e, flak e len gth and wei ght are
stat isti cal ly ind isti ngu ish abl e bet wee n Ku lna and Ved rov ice V, but the diff ere nce s are
stat isti cal ly sig nifi can t bet we en Ku lna and Str ans ka Ska la and Ved rov ice V and
Str ans ka Ska la.

Tab le 8 .31 Differences in Length of Complete Retouched Flakes Between Sites
Site s

Me an

Std .
Dev .

Vedrovice V
Kulna

42. 55
43. 48

Vedrovice V
Stranska Skala
Kulna
Stranska Skala

t

df

Sig.
2-ta iled

17.01
15. 34

0.5 60

277 .0

0.5 76

137
373

42. 55·
37. 63
43. 48

17.01
13. 67
15. 34

-3.0 28

208 .1

0.0 03

-5.4 24

719 .9

<0. 001

137
351
373

37. 63

13. 67

N

351

Not e: p val ues in bol d - cor rela tion is sig nifi can t at the 0.0 5 lev el (2-t aile d).

Tab le 8.32 Differences in Weight of Complete Retouched Flakes Bet ween Sites
Site s

Me an

Std.
Dev .

Vedrovice V
Kulna

24. 91
31. 86

32. 25
36. 73

Vedrovice V
Stranska Skala
Ku lna

24.91
10. 59
31. 86

32. 25
11. 55
36. 73

Stranska Skala

10. 59

11. 55

t

df

Sig.
2-ta iled

1.9 56

508 .0

0.051

137
373

-5.0 71

149 .8

<0. 001

-10 .64 1

449.1

<0. 001

137
351
373

N

351

N ote : p val ues in bol d - cor rela tion is sig nifi can t at the 0.0 5 lev el (2 -tai led ).
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Retouched flakes are also relatively large and heavy at Bohunice. One explanation
for this is the economic need for large blanks because there is a necessity to conserve
raw material which is relatively costly to obtain at this site. At Vedrovice V and
Kulna however, this argument does not apply in the same way because raw material is
available (and was probably sourced) in the immediate vicinity of the site. Thus, the
large size of the flakes at Vedrovice V and Kulna is more likely to be related to
common factors affecting both sites, such as similar core reduction techniques, similar
contingencies affecting the procurement of raw material, or similar technological
tradition. The similarity in flake weight and size between Vedrovice V andKulna
also occurs despite different raw materials being utilized at each site.

Another aspect which suggests a common thread between Vedrovice V and Kulna but
dissimilarity to Stranska Skala (and Bohunice) is the average Elongation Index at each
site. T-tests confirm the statistical significance of these relationships (see Table 8.33).
The Elongation Index of retouched flakes between V edrovice V and Kulna, and
between Stranska Skala and Bohunice are statistically indistinguishable, but as
expected, all other inter-site combinations yield statistically significant differences.

Table 8.33 Differences in Elongation Index of Complete Retouched Flakes Between Sites

Sites
Vedrovice V
Kulna

1.41
1.36

Std.
Dev.
0.54
0.51

Vedrovice V
Stranska Skala
Kulna

0.54
0.75
0.51
0.75

7.908

532.1

<0.001

Stranska Skala

1.41
1.76
1.36
1.76

Vedrovice V

1.41

0.54 3.356

212.0

0.001

Bohunice

1.68

0.63

Kulna

1.36

0.51

Bohunice

1.68

0.63

Stranska Skala

1.76
1.68

0.75
0.63

Mean

Bohunice

t

df

-0.965

448.0

Sig.
2-tailed
0.335

5.507

319.3

<0.001

N

126
324
126
303
324
303
126
88

4.405

119.9

<0.001

324
88

0.961

389.0

0.337

303
88
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In table 8.34, we can see distinct differences in the ratios of flakes to cores. Alth ough
Vedr ovice V has the high est num ber of flakes per cores of all sites which makes it
closer to Stran ska Skal a than to Kulna, this difference can at least partially (if not
fully) be attributed to excavation techniques.

Table 8.34 Ratios of Flakes to Cores

Site
Kuln a
Vedr ovic e V
Stran ska Skal a
Bohu nice

Flakes: Cores
12: 1
47:1
36:1
19: 1

At Vedr ovic e V, 68% of flakes are less than 2 centimetres long (Valoch 1993) whic h
great ly inflates the total num ber of flakes. Man y of these small flakes are likely to be
bi facial thinn ing flakes whic h are the products of bi facial flaking. Bi facial flaking
was very com mon at this site which is evidenced by the numerous leafpoints and
other bifac ially retou ched implements.

The fact that retou ched flakes at Kuln a and Vedrovice V are large and at Stranska
Skal a they are small could also be an indication of higher mob ility at Stran ska Skala.
Ebert (1979) argued that tools whic h are carried constantly would have been smaller
than those used at one location. The size of the retouched flakes at all four Mora vian
sites unde r study is consistent with the mob ility strategies proposed for these sites.

Anot her interesting similarity betw een Kuln a and Vedrovice V is the utilization of
grey wack e at both sites. Greywacke is a sedimentary, coarse-grained rock with very
poor knap ping qualities. It appears that it was used primarily as a percu ssor (Ner uda
2005). Over twen ty specimens are found at Kuln a and several specimens were also
located in the Vedr ovice V collection. Greywacke was never utilized at Stranska
Skal a or Bohunice.

It is clear that the lithic patterns at Kulna are often similar to those at Vedrovice V but
generally dissimilar to those at Stranska Skala and Bohunice. This supports past
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contentions of Valoch who excavated both of these sites. The nature of the
relationships of these sites will be further explored in the next chapter where models
based on the available lithic data are developed for the specific land use systems in
Moravia during the Middle-Upper Palaeolithic transition.

8.6 Discussion of Results
This chapter forms the backbone of this thesis because it presents the results and
interpretations which are the major findings of this research. This leads to the
development of the models for the differing land use systems present in Moravia
during the Middle-Upper Palaeolithic transition which are presented in the next
chapter.

It is clear that the lithic patterns found to exist in the assemblages studied in this

research can elucidate much about the lifeways of the people who lived in Moravia
during the Middle-Upper Palaeolithic transition. Disparate threads of evidence have
converged on similar conclusions. While the people who lived at Kulna and
Vedrovice V probably had relatively low residential mobility and intensively utilized
local raw material resources, the people who occupied Stranska Skala and Bohunice
had contrastingly high levels of residential mobility and they transported raw material
over large distances more frequently. Applying Kuhn's (1995 , 2004) model of
technological provisioning, Kulna and Vedrovice V fit a pattern where provisioning
of individuals was of greater importance than provisioning of places. Some of the
differences in lithic patterns between Stranska Skala and Bohunice can also be
attributed to different provisioning strategies. Blank size was found to be probably
the most important determinant of the intensity of retouch.

It is likely that proximal factors such as mobility levels, technological organization

and subsistence patterns probably explain much of the inter-site lithic variability.
Some recurring patterns seemingly crosscut different contexts such as the focus on
very intensive retouching of KL chert at every site where it occurs (regardless of
distance to source and other variables) is more difficult to explain using these factors
and could be related to cultural factors. However, a plausible explanation citing
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factors such as mobility patterns and technological organisation can prob ably account
for this phen omen on as well. If the KL chert at Bohunice and Stranska Skala is bein g
sourced from the Krumlovian Forest area then the greater distance to source explains
the increased intensity of retouch. The high intensity of retouch at Vedrovice V then
fits into the general scheme of similar patterns of land-use, mobility and technological
organisation as has been postulated for Kulna.

Greater curation levels of imported materials compared to the local materials are
generally confirmed in the Moravian sites. A possible exception may be apparent in
the Aurignacian assemblages at Stranska Skala, howe ver the statistically identical
mean s are likely to be caused by the small sample size of retouched flakes made on
imported raw materials. The small but definitive temporal changes in lithic patterns at
Stranska Skala furnish different threads of evidence which can be unified by a single
explanation - a change in the intensity of core reduction, which in tum, is likely to
indicate a shift in mobility patterns as a response to a change in climate (cf. Blades
1999). Temporal changes in some lithic patterns between layers 6a and 7 a at Kuln a
are also evident but are less unequivocal than those at Stranska Skala. Finally, the
man y parallels betw een Kuln a and Vedrovice V indicate that the hominids who
occupied these sites had remarkably similar ways of using the landscape. This
provides more evidence than ever befo re for the contention that Neanderthals
manufactured the Szeletian assemblage recovered at Vedrovice V, although in the
absence of associated hum an skeletal remains this conclusion must be still considered
as some what tentative.
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CHAPTER 9. LAND-USE SYSTEMS DURING THE
MIDDLE-UPPER PALAEOLITHIC TRANSITION IN
MORAVIA

In this chapter the concept of different land-use systems present in Moravia during the
Middle-Upper Palaeolithic transition between 50,000 and 30,000 years ago will be
developed. Evidence presented in previous chapters will be collated together to
present a coherent picture of the differing but contemporaneous systems of land-use
and lifeways in Moravia during the Middle-Upper Palaeolithic transition. It will be
shown that different threads of evidence from varied sources such as climate,
geography, raw material procurement patterns, technological patterns and absolute
dating often converge on similar conclusions.

This chapter is introduced by a review of up to date information regarding
palaeoclimates, vegetation, fauna, human interactions and previous interpretation of
lithic evidence. This information will be used in combination with the results and
arguments presented in chapter 8 to develop the land-use models. The
climate/biogeography model developed by Finlayson (2004) will be used to interpret
the Moravian land-use patterns and the technological provisioning model developed
by Kuhn (1995) will be used to interpret the lithic patterns.

9.1 Review of Climate, Terrain, Palaeo-Vegetation and PalaeoFauna
An important question that needs to be asked is: what effect did the documented
climatic fluctuations have on the hominids living in central Europe during the MiddleUpper Palaeolithic transition? Although climate is often used as the variable to
explain various patterns at archaeological sites, the period between 50,000 and 30,000
BP experienced almost constantly alternating climates (see Figure 9.1). The M/UP
(

transition period was marked hy a series of brief warm and cool oscillations. Many
proxy records of past climates are available but stable-isotope cores provide the best
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overall framework (Hoffecker 2005). The Greenland Ice-Core Project (GRIP) and
the Greenland Ice Sheet Project 2 (GISP2) have provided a particularly detailed
record for this period based on fluctuations in the

18

6

0 /1 0 ratio.

9.1.1 The Stage Thre e Project

Questions concerning the differences in responses to climate changes betw een
Neanderthals and anatomically mod em humans are examined in detail by the Stage 3
Project (van Andel and Davies 2003). This project was principally aimed at
reconstructing the changing European climates and environments during the last
(Weichselian) Glaciation and analysing the hum an history during the same period
(van Andel et al. 2003a). One of the majo r findings of this project is that the
Mou steri an and Aurignacian dispersal patterns and responses to changing climates are
very similar. The responses do not beco me mark edly different until the later
Auri gnac ian and Gravettian periods. The Neanderthals appear to show a distinct
response to climatic deterioration by contracting their occupation to warm er areas in
southwestern Europe and expanding again during warmer periods. The Aurignacians
display very similar behaviour. The migrations of both hominid types initially show
very similar preferences to climate zones (van Andel et al. 2003b ), but during the
prolo nged cold period after about 37 ka their preferences in terms of temperatures and
the amou nt of snow cover begin to significantly diverge. The distinction betw een
climatic tolerances and preferences is important here beca use although both species
could tolerate similar climates, their preferences in later Aurignacian and during
Gravettian differ markedly. It is possible that the earliest Aurignacians succumbed to
climatic downturns in the same way as the Mousterians did (Davies and Gollop
2003).
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Figure 9 .1. Temperature curve based on fluctuations in the ratio of oxygen isotopes from the
GRIP Summit ice core (from Hoffecker 2005). The short warm intervals are termed
Dansgaard-Oeschger Events and the cold periods are termed Heinrich Events.

With such rapidly oscillating temperatures and relatively very brief climatic events
during O1S (Oxygen Isotope Stage) 3 it is difficult to link archaeological assemblages
dated at low resolution to particular climatic events, which have a better chronological
resolution. As the calibration ranges of the archaeological dates extend from less than
±500 years to more than ±2500 years, matching the Palaeolithic time slices with the
brief climatic oscillations is not possible (van Andel et al. 2003b ).

In other words, the level of resolution of the climatic data is greater than the level of
resolution of the dating techniques so unfortunately, it is difficult to correlate the two
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datasets (climatic and dating) satisfactorily. All M/UP assemblages and sites have
relatively low chronological resolution due to the lack of precision inherent in the
dating techniques being applied to sites of such antiquity.

To briefly summarize the European climate for the period just before and during the
M/UP transition, a cold period occurred between 66-60 ka at the end of Oxygen
Isotope Stage 4 (OIS 4) when the Fennoscandinavian ice sheet spread south from
northern Europe. At the beginning of OIS 3, at about 59 ka, the ice withdrew rapidly
and the climate remained moderately warm until it started to deteriorate from about
44 ka (Barron et al 2003). This climatic deterioration continued to the end of OIS 3
(28 ka). With the onset of OIS 3, cold events came in closer sets until about 3 7 ka,
after when the temperatures were as cold as or even colder than during the LGM (2716 ka - whic h mark ed the beginning of OIS 2) (Davies and Gollop 2003 ). The
relatively short-term millennial-scale Dansgaard/Oeschger oscillations (which cannot
be correlated with archaeological events in practice) are superimposed over these
long-term climate changes which sometimes can be correlated with archaeological
events (Barron et al. 2003).

9 .1.2 Bio mes Duri ng the Middle-Upper Palaeolithic Transition
In orde r to increase our understanding of the complex processes affecting hom inid
lifeways during the M/UP transition, we also need to consider the biotic assemblages.
Biom es are palaeo-vegetation communities characterized in terms of the ecology,
phys iogn omy and phen olog y of the dominant taxa. At the present time the dominant
biom e over muc h of central Europe is temperate deciduous forest, with evergreen
taiga/montane forest in the north and in mountainous regions, and warm mixe d forest
and temperate sclerophyll woodland in the south (Ozenda 1994). The flora and fauna
evident from man y M/UP sites in Europe often does not fit any mod em European
biome. A striking characteristic of the glacial landscape which predominated during
the M/UP transition is many unusual species associations. Biotic communities with
no mod em analogues had eclectic combinations of species which are today found in
high northern latitudes or high altitudes, with others that today inhabit dry continental
areas and those associated with more temperate climates (Huntley and Allen 2003 ).
The possibility that time averaging is causing apparent mixtures of taxa which in
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reality belong to different episodes (interstadials and stadials) is difficult to refute, but
the consistency of the non-analogue combinations found at many sites and the
demonstrated coeval nature of non-analogue taxonomic elements using direct dates on
bones suggests that non-analogue taxonomic combinations are real (Stewart et al.
2003a). Although temperatures were often as low as they are in the Arctic today, the
insolation intensity was much higher - this results in a greater contrast between
ground temperatures and those that meteorologists conventionally measure at two
metres above ground. This contrast difforentially affects trees as opposed to plants
growing to a low height and invertebrates. Therefore, it must not be assumed that
glacial environmental conditions in mid-latitude Europe were similar to those of
modem Arctic regions. Given that the combinations of environmental conditions
were unlike any today, it is to be expected that many mid-glacial biomes have no
modem analogues (Huntley and Allen 2003).

It is also possible that the taxonomic 'tolerances' inferred from modem geographic

ranges do not represent the maximum possible tolerances that some taxa can live in.
Also, the taxa in the past may not be the same genotypic populations that exist today
(Stewart et al. 2003a).

Climatic instability and the various oscillations (see Figure 9 .1) during the
Interpleniglacial make any direct links between human behaviour and climatic
conditions difficult and only of use at a general level. This is particularly the case at
Stranska Skala, Bohunice and Vedrovice V, where other indirect climatic indicators
(such as faunal assemblages) are almost completely absent. Generalised climatic
models tend not to be applicable to individual sites or even individual regions. In
general, Europe tends to be highly complex geographically and geomorphologically,
so various microclimatic variables have to be taken into account such as local
topography artd solar exposure (Blades 1999). Europe was likely to be a mosaic of
different environments during this period.

During the various short and long-term climatic changes the individual floral and
faunal assemblages did not simply shift with the changing climate, but non-analogue
assemblages unlike any of those known today were formed. Recent studies showing
that many mammalian species are eurythmic and not narrowly adapted to either warm
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or cold climates (Musil 2003b) offer further support for this view. Contrary to what
is often quoted in literature, Musil (2003b) concludes that there was no continuous
perm afros t in central and southeastern Europe (except at high elevations) during O IS
3 and early OIS 2 and that the predominant biom e was a park landscape with scattered
galle ry wood land in river valleys. Furthermore, the heterogenous landscape contained
a mosa ic of different palaeoenvironments.

9.1.3 Revi ew of Human Interactions During the End of 01S 3
Finla yson (2004) offers the following insightful and fairly convincing scenario of the
extin ction of Neanderthals. Alth ough the Neanderthals and their predecessors
survived each glacial perio d in Europe (except for the last one), they contracted their
rang e durin g each colder episode and subsequently spread north after each cold event.
Iri this way, they were respo ndin g as most other species. The extinction of
Nean derth als durin g the Pleistocene woul d not have been a singular event (Finlayson
2003). Populations in the various refugia beca me fragmented during the cold and ari·d
events, and they were unab le to recover from the last of these events. Alth ough it was
clim ate whic h caused the range contractions and popu latio n fragmentations, the single
prox imat e causes of extinction of local Neanderthal populations prob ably varied.
Thes e causes could have included factors such as local inbreeding, competition,
habit at and resource fragmentation, disease, and so on, so it is unrealistic to suggest a
single cause. The over archi ng cause of Neanderthal extinction was the high
envir onm ental instability during Oxyg en Isotope Stage (OIS) 3, which depressed and
fragmented the Neanderthal populations beyond recovery. Such a view has
theoretical and empirical support. This author also makes the interesting poin t that
even thou gh the youngest Neanderthal sites date to 30-28 ka, these hom inids would
have survived for longer beca use these dates are only for sites wher e the occu patio n
density was high enough to be detected archaeologically.

Mos t researchers agree that Neanderthals disappeared during OIS 3 (see Stewart et al.
2003b , Ch. 12 for reference list) , although the proponents of the Multiregional
Evolution Model belie ve that Neanderthals evolved into mod em humans (e.g.
Wol poff 1999). The reason for the apparent extinction of Neanderthals is still one of
the most hotly contested issues in mod em palaeoanthropology. Explanations for the
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disappearance of the Neanderthals focus on their inability to compete effectively with
anatomically modem humans, and the quoted competitive advantages vary from
technological to linguistic, cognitive and demographic (see Stewart et al. 2003b, Ch.
12 for reference list). Shea (2003a, b) argues that in the Levant, the Neanderthals
competitively displaced early anatomically modem humans during the period 80-50
kya, due to intensification of settlement and subsistence activities and the increasingly
colder climate to which the Neanderthals were better adapted to. However, after 50
kya, modem humans competitively displaced the Neanderthals due to their greater
social flexilbility and long-term adoption of the more efficient prismatic blade
production. Finlayson (2004) argues that it is very difficult to know if Neanderthals
and anatomically modem humans were in competition, but if they were, this was
likely to be a minor factor in their extinction and would not have determined the final
outcome. Various historical examples show that human population expansions,
crashes and extinctions have occurred independently of competitive processes. For
the conditions of competition to apply, the competing populations must be at
environmental carrying capacity, they must use similar resources and obtain them at
the same times to have an effect on one another. If these conditions are not met, then
the populations are not in competition (Finlayson 2004). This is likely to be the
situation in the case of Neanderthal versus anatomically modem humans populations,
since the data show very different patterns in land use, mobility and resource
exploitation. This would also explain how both species could coexist in a relatively
small area such as southern Moravia, since each shows quite different land use,
mobility patterns and resource exploitation patterns.

Van Blerkom and McGowan (1999) suggest that the immigrating anatomically
modem humans may have introduced infectious diseases to which the Neanderthals
had little resistance. This is a similar scenario to the historically known population
crashes of indigenous populations upon the arrival of immigrating Europeans.
Although this hypothesis is intriguing, it is very difficult to test.

The data show that the Neanderthal extinction did not occur along an east-west
trajectory as the anatomically modem humans progressed, but in a pattern that is
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related to bioclimatic zones (suggesting a climate-driven impact). If there was
competition, it would have bee n highly localised (Finlayson 2004). Recent evidence
from Grotte des Fees cave at Chatelperron (France) also seems to indicate that the
early anatomically mo der n humans populations were better equipped to cope with the
cold than the last Neanderthal groups (Gravina et al. 2005).

The Neanderthals have often been described as having a cold adapted bod y form
bec aus e it corresponds to that found in modern cold adapted people and is also
consistent wit h theoretical expectations derived from the application of Ber gm ann 's
Ru le (homeothermic animals living in colder climates will have a greater bod y mass)
and All en' s Rule (shorter extremities). Neanderthals had large rib-cages and barrelshaped chest, ver y wide trunks, short extremities, long head, large nose and paranasal
sinuses and big brains (see Aiello and Wheeler 2003). Such bod y type, often
described as arctic or hyper-arctic, is thought to hav e arisen as a consequence of longterm climatic selection und er glacial conditions in Europe. No t all researchers agree
that the Neanderthal bau pla n can be directly attributed to an adaptation to cold
temperatures; Stewart (2005) argues that robusticity is a primitive trait present in all
archaic Ho mo species, so it is mor~ related to phylogenetic history than to specific
adaptations. Steegmann et al. (2002) estimate that the Neanderthals lived und er cold
glacial conditions for a total of 155 ka, since the Neanderthal bauplan is recognisable
in the fossil record from about 250 ka. However , modelling of the ·Neanderthal
temperature tolerance (basic physical principles of basal metabolic rate, skin surface
area, thermal conductance and ma xim um sustainable elevation in resting metabolic
rate are used to calculate general estimates for the relative energetic costs of
thermoregulation) has shown that the Neanderthal morphology would have offered
only a small advantage over anatomically mo dem humans in their lower critical and
min imu m sustainable temperatures (Aiello and Wheeler 2003 ). In fact, at the sites
that Neanderthals occupied, the wind chill temperatures were such that they could not
have survived winter without additional cultural insulation, so if they had a limited
cultural capability of insulating themselves, the increasingly colder conditions after 37
ka ma y have been a factor in their disappearance, particularly if they were in
competition with better insulated anatomically modern humans for climate refugia
and dietary resources (Aiello and Wheeler 2003). As Finlayson (2004) points out, we
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do not know if Neanderthals and anatomically modem humans were in competition,
but if they were for some of the time or in some regions then differences in the
capability for cultural insulation may have been a factor in their extinction.

The Neanderthal morphology was suited for the rugged terrain and close-quarter
hunting that the rich heterogenous landscape they lived in demanded. The
Neanderthals never colonized the steppes and they had smaller home ranges than
anatomically modem humans. The disadvantage of this type of landscape use is
increased likelihood of fragmentation and isolation with consequent genetic effects
(Finlayson 2004). The anatomically modem humans did colonize the steppes and
they consequently had larger home ranges. This is also indicated by the greater
exploitation of foreign stone material obtained from greater distances, ·compared to
the Neanderthals. Although both hominids exploited the same range of food
resources and had similar technological abilities, the Neanderthal response to
prolonged climatic instability did not match the scale of these events. The
anatomically modem humans coped better with prolonged instability because they
operated on larger scales (Finlayson 2004).

Both the anatomically modem humans and Neanderthals displayed a range of
behavioural flexibility. It is unlikely that Neanderthals were cognitively inferior to
anatomically modem humans, or that there was a sudden mutation conferring adaptive
advantage among the anatomically modem humans. Neanderthals were simply
different; although their morphology and way of life was sufficient for hundreds of
thousands of years, they simply could not cope with the speed and direction of change
towards the end of OIS 3 (Finlayson 2004; Stewart 2005). Although the argument
proposed by Shea (2003a, b) is a viable hypothesis, no direct evidence exists for
competitive encounters between Neanderthals and anatomically modem humans as
the author himself acknowledges. Another major reason for rejecting modem human
involvement in Neanderthal extinction is their lengthy coexistence (up to 10 ka) in
some regions of Europe (Stewart et al 2003b ). Stewart et al. (2003b) consider the
disappearance of Neanderthals in light of other Late Pleistocene extinctions and
conclude that the Neanderthals are most similar to other 'interglacial survivors ' in
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term s of the ir freq uen cy and geo gra phi c dist ribu tion s thro ugh out OIS 3. The ir
con clu sio n sup por ts a cas e for the ext inc tion of Nea nde rtha ls and sev era l oth er
ma mm al spe cie s as a con seq uen ce of inc rea sin gly col d tem per atu res. The ir mo del
also rev eal s tha t the re was a gen era l dec line in the env iron me nt's car ryin g cap aci ty,
sug ges ting tha t it wa sn' t sim ply col d tem per atu res tha t wer e to bla me but a seri es of
eco log ica l rep erc uss ion s cau sed by the inc rea sin g col d (St ewa rt et al. 200 3b ). Thi s
dow ntu rn in env iron me nta l car ryin g cap aci ty is bes t exe mp lifi ed by the dis app ear anc e
of the dun g bee tle A. holdereri. Thi s bee tle wo uld hav e pre sum abl y reli ed on the
pre sen ce of dun g from me gah erb ivo res and, sin ce it dis app ear ed fro m Eur ope at this
tim e, it sug ges ts tha t the wh ole bio me was suf feri ng dra ma tica lly fro m the effe cts of
col d clim ate (St ewa rt 200 5). The con clu sio ns of Ste war t et al. (20 03b ) and Ste war t
(20 05) agr ee wit h tho se of Fin lay son (20 04) , tha t a sol ely clim atic driv en ext inc tion
me cha nis m ma y be suf fici ent so it is not nec ess ary to inv oke a role for ana tom ica lly
mo dem hum ans to exp lain the dem ise of Nea nde rtha ls.

9.2 Re vie w of Previous Interpretations of Lithic Ev ide nc e
The re is a lon g-s tan din g trad itio n in Eur ope an Pal aeo lith ic arc hae olo gy of usi ng lith ic
typ es as pro xie s for the pre sen ce of a par ticu lar hom inid type. Alt hou gh ass um ptio ns
of hom inid typ e from lith ic typ es are frau ght wit h diff icu ltie s (dis cus sed in cha pte r 1),
the re is som e me rit in usi ng this app roa ch for Mid dle -Up per Pal aeo lith ic tran siti on
sites. Thi s is bec aus e the re is an alm ost con sist ent pan -Eu rop ean pat tern of an
ass oci atio n bet we en Nea nde rtha l rem ain s and Mo ust eria n ass em bla ges , and a
pre sum ed ass oci atio n bet wee n rem ain s of ana tom ica lly mo dem hum ans and
Au rign aci an (an d Gra vet tian ) ass em bla ges (the re are min or exc ept ion s, see Chu rch ill
and Sm ith 200 0). As has alre ady bee n dis cus sed , the phy sica l typ e of the
ma nuf act ure rs of som e of the lith ic ass em bla ges clas sifi ed as tec hno log ica lly and
typ olo gic ally tran siti ona l is still unk now n ( e.g. the Sze leti an ind ustr y), alth oug h som e
Cha telp erro nia n ass em bla ges hav e bee n found in ass oci atio n wit h Nea!]-derthal
rem am s.

Bla des (19 99) exa min ed thre e sites loc ated in or nea r the vill age of Les Eyz ies in
sou thw este rn Fra nce . Thi s stu dy has alre ady bee n me ntio ned in cha pte r 8 wh ere it
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was introduced in the context of interpreting temporal changes at Stranska Skala. In
this section, this study is considered in greater detail. The three sites Le Facteur, Abri
Pataud and La Ferassie all have a stratigraphic succession (with faunal and lithic
remains) from both the early and later stages of the Aurignacian. The older
assemblages at La Ferassie and Le Facteur have larger flakes which show traces of
fewer removals and a greater incidence of dorsal cortex compared to the younger
assemblage. Blades (1999) postulates that this change in intensity of reduction may
be related to changing mobility patterns during the warmer interstadial conditions that
occurred later in the Aurignacian. However, increased intensity in core reduction
could also be caused by differences in settlement pattern, site function, and raw
material access (Blades 1999). The early Aurignacian assemblages at French
Aurignacian sites Abri Pataud and La Ferassie had low faunal diversities (dominated
by reindeer), which were associated with a greater number of transported raw
materials. Conversely, the later Aurignacian assemblages at both sites had lower
percentages of distant materials. Blades (1999) discusses changes in lithic raw
material proportions and changes in faunal assemblages as a related phenomenon.
During the younger Aurignacian period, faunal diversity increases and distant lithic
materials decrease in proportion. This is interpreted as allowing (or requiring) groups
to move within a smaller geographic area. In other words, groups focusing on a
limited number of species are required to travel farther resulting in greater mobility,
whereas groups exploiting a diverse range of species do not need to travel as far to
obtain them, resulting in lower mobility and also intensified lithic reduction. The
proposed association between subsistence strategies and raw material procurement
assumes that groups pursuing a limited number of species will tend to obtain greater
quantities of distant raw materials. In contrast, foraging in a smaller geographic range
while obtaining a greater diversity of species will result in higher proportions of
locally obtained materials. The procurement of distant lithic materials continues in
later Aurignacian, but at a lower frequency. It is interesting to note that while the
amounts of distant raw materials brought to the site decreased in later Aurignacian,
the basic patterns of lithic material procurement did not change; throughout the
Aurignacian distant materials were primarily (but not exclusively) imported as
finished blade tools and unretouched blade blanks, whereas the raw materials obtained
locally had a low retouch percentage.
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Ad ler et al. (2006) hav e inv esti gat ed the hun ting beh avi our s at Ort val e Kld e
Roc ksh elte r in the sou the rn Cau cas us, Georgia. The Mid dle and Up per Pal aeo lith ic
lay ers wit hin the cav e wer e rich in lithic and faunal material. The res ear che rs use d
the lith ic artefacts exc ava ted from the roc ksh elte r to ma ke inte rpr eta tion s abo ut
mo bili ty and lan d use at the site. The y arg ue tha t the loc ally abu nda nt hig h-q ual ity
raw ma teri als ena ble d the Nea nde rtha ls and ana tom ica lly mo dem hum ans "a deg ree
of tec hno log ica l flexibility and rela xed constraints on occ upa tion dur atio n and the
nee d for cur ate d tec hno log ies or frequent res ide ntia l mo ves ." (Ad ler et al. 2006: 103).

An imp orta nt asp ect of the lith ic ass em bla ges at Ort val e Kld e is the imp orta tion of
obs idia n wh ose sou rce is app rox ima tely 100 kilo me tres from the rockshelter. In the
com bin ed Nea nde rtha l Lat e Mid dle Pal aeo lith ic ass em bla ge, the obs idia n ma kes up
0.4 % of the ass em bla ge, wh ere as in the Ear ly Up per Pal aeo lith ic (EU P) ass em bla ges
the obs idia n ma kes up 5-7 % of the ind ivid ual assemblages. It is inte res ting to not e
tha t in the ear lier EU P layers obs idia n is mo re com mo n (7%) tha n in the late r EU P
lay ers (5%). In addition, obs idia n in the Late Mid dle Pal aeo lith ic ass em bla ges
app ear s as ver y sma ll artefacts and hea vily red uce d tools wh ose use lives hav e bee n
gre atly ext end ed thro ugh ext ens ive res har pen ing , rec ycl ing and curation. On the
oth er han d, in the EU P ass em bla ges the obs idia n is rep res ent ed by full red uct ion
seq uen ces , inc lud ing cores.

Ad ler et al. (20 06) inte rpr et the se differences as ind ica ting differences in Nea nde rtha l
and ana tom ica lly mo dem hum ans mo bili ty, lan d use, hom e ran ge and social net wo rk
size. Mo re specifically, alth oug h the hom e ran ge of the Nea nde rtha ls ext end ed for
100 kilo me tres from the site, the ir mo vem ent s bet wee n the two reg ion s wer e
infr equ ent , the y pro gre sse d thro ugh the lan dsc ape slo wly and con sum ed ma teri al as
the y went. Thu s, the local Nea nde rtha l activities and social rela tion s wer e stru ctu red
wit hin rela tive ly small territories and residential mo bili ty was rela tive ly low overall.
In contras t, the raw ma teri al dat a from the EU P per iod at Ort val e Kld e sug ges ts tha t
the ana tom ica lly mo dem hum ans mo ved bet wee n the regions mo re frequently. The
ana tom ica lly mo dem hum ans exp loit ed larg er territories than the Nea nde rtha ls and
mo ved thro ugh the lan dsc ape mo re quickly. Ad ler et al. (2006) bel iev e tha t this was
pre dic ate d on the esta blis hm ent and ma inte nan ce of larg er social net wo rks bas ed on a
com mo n bon d of lan gua ge, ide olo gy or identity. An ato mic ally mo dem hum ans
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exploited larger territories, probably logistically, and moved within these territories
relatively quickly and frequently.

Methods of lithic reduction and tool manufacture at Ortvale Klde offer supporting
evidence for this interpretation of mobility and land use. Whereas the anatomically
modem humans followed a highly standardized reduction technique characterized by
the production elongated blanks with parallel and converging edges and various steps
where the number of elongated blanks per core was maximized, the manufacture of
retouched tools during the Late Middle Palaeolithic was based on preferential
selection of elongated blanks for the production of various scrapers. The large size of
many of the Late Middle Palaeolithic tools suggests that tool consumption was not
maximised but that the extent of use and resharpening was considerable. The
manufacture and use of blanks and tools occurred close together in time and space,
which is interpreted as indicating that these assemblages reflect periods of prolonged
site use.

Although Ortvale Klde has been chosen for a closer examination in this work, the
described differences in patterns between the Late Middle Palaeolithic and EUP have
been observed at many other sites in Europe. For example, Turq (1991) has noted
some similar differences in patterns between the Aurignacian sites and the Mousterian
and Chatelperronian sites.

Extensive faunal data at Ortvale Klde is interpreted as indicating that hunting ability
of Neanderthals and anatomically modem humans did not differ. Likewise , the
differences_in lithic reduction sequences and tool manufacture are interpreted as
differences in style rather than technological sophistication. In conclusion, Adler et
al. (2006) believe that it was the development and maintenance of larger social
networks , rather than hunting or technological sophistication, which allowed the
anatomically modem humans populations "to expand and prosper at the ultimate
ex·pense of the Neanderthals" (Adler et al. 2006: 105).

As already discussed in chapter 8, Kuhn (1995) proposes a model where he interprets
lithic evidence by proposing idealized systems by defining provisioning strategies.
This model combines technological provisioning, mobility and site use and can be
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used as a useful interpretive framework. Kuhn (1995) was able to link lithic
beha viou r with foraging strategies and he found that, in the Pontinian coastal sites in
Italy , heav y mod ifica tion and reduction of stone tools, the use of core techn olog y
yield~ng large durable blanks and relatively high frequencies of impo rted materials
were factors associated with scavenging rather than hunting and indicated a strategy
of prov ision ing mob ile individuals with tools. On the other hand, lithic assemblages
characterised by less extensive modification and reduction of tools and blanks, fewer
impo rted artefacts and the use of core technologies yielding larger numbers of blanks
less suitable for prolo nged use were factors associated with ambush hunt ing and
indicated a strategy of prov ision ing places rather than provisioning of individuals with
tools.

At Uc;agizli cave, Turkey, Kuhn (2004) applies his model of technological
prov ision ing to interpret the changes in raw material econ omy over a 12,000 year
span of early Uppe r Palaeolithic occupation. He argues that the shifts in raw material
econ omy are a respo nse to changes in residential mobility and the scale and duration
of the occu patio n of the cave itself. Kuhn (2004) makes direct arguments linki ng the
lithic patterns and mobility. The patterns observed in lithic assemblages recovered
from layers Ban d B 1-B4, typologically classified as Ahmarian, seem to differ
mark edly to lithic assemblages recovered from older layers in the cave. Whil e in the
earlier layers flint artefacts collected at prim ary sources (20-30 kilometres from the
cave) entered the cave as finished tools and/or large blanks, in the most recent Uppe r
Palaeolithic assemblages (B and B 1-B4), cobbles and/or partially prepared cores were
brou ght to the cave from the prim ary sources and then further reduced in the cave.
Kuhn (2004) argues that this presents a distinct set of economic decisions from the
rest of the material recovered at the cave. Although the geographic distance to the
raw material sources remained the same throughout the early Uppe r Palaeolithic
occupation of Dc;agizli cave, the way the raw material was treated seems to have
changed markedly. Kuhn (2004) notes that a simple explanation using distance to
source as a prox y for the cost of obtaining the raw material does not explain these
patterns, and instead he argues that the concept of 'loca l' and ' distant ' had changed.
Additional evidence of archaeological structures and game use in the earlier layers
indicate that the hum an groups occupying the cave had high levels of residential
mob ility and short episodes of occupation, whereas the dense occupation of layer B 1260

B4 points to a more continuo us occupatio n, perhaps by a larger group. While in the
earlier layers many retouched tools and blanks came from distant sources as part of
transport ed toolkits used to provision individuals, in layers B and B 1-B4 provision ing
the place with more material was more importan t since residential mobility was
relatively low. The assembla ges from layers Band Bl-B4 also have the highest
blank:co re ratios because it was elements of transported toolkits (retouche d tools and
blanks) which dominate d the earlier assemblages, whereas in layers B and B 1-B4 the
site was provision ed with raw materials (from primary sources), which relaxed the
constrain ts on portabilit y and on getting the maximum use out of every tool. The case
of the changing lithic strategies at Dc;agizli cave indicates that there is no simple
relationsh ip between distance to source and intensity of retouch. Instead, the cost of
obtaining the raw material depends on how the transfer took place and an explanati on
using the provision ing strategies model can be successfu lly used to explain these
patterns.

The four major studies reviewed in this section combine the lithic evidence with a
considera ble amount of faunal evidence. This allows more reliable interpreta tions and
robust conclusio ns than reliance on the sparse faunal evidence alone as is the case
with the Moravian assembla ges under study ( although Kulna has produced rich faun al
assembla ges, these cannot be used for inter-site comparis ons because other sites under
study are lacking significan t faunal assemblages). Neverthe less, these studies can
assist in understan ding and interpreti ng the Moravian evidence and they can be
employed for drawing parallels.

9.3 Land-Use and Mobility at Stranska Skala
The relatively small impleme nts at Stranska Skala have a limited degree of
toolmaki ng potential , which is often characteristic of a strategy of provision ing
individua ls (Kuhn 1995). Based on th·e few temporal differences in lithic patterns at
Stranska Skala, it appears evident that, behaviourally , there do not appear to be major
shifts between the Aurignac ian and the Bohunici an at this site. This is of course
based on lithic patterns only, as other articles of material culture did not get preserved .
If this interpreta tion is correct, the behaviou rs often associated with Aurignac ian
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cultures were already present in this part of Europe dating to the oldest (Bohunician)
assemblages found at Stranska Skala. Chronologically speaking this is a tenable
proposition, since assemblages classified as Aurignacian have been reported from
several parts of Europe dated to the 40 ky BP mark (including the Aurignacian at
Will endo rf II, Lower Austria, where the oldest Aurignacian dates are 37.9 and 38.8
thousand BP, and Geissenklosterle, South Germany, dated to as early 38.4 thousand
BP, and Grotte des Fees in France dated to 36-39 thousand BP). Thes e dates are not
different to even the oldest

14

C dates for the Bohunician industry at Stranska Skala.

The dating evidence at Stranska Skala is therefore consistent with the proposition that
the Bohu nicia n is behaviourally equivalent to the Aurignacian. If this proposition is
true then it is very likely that the Bohunician industry at Stranska Skala was
manu factu red by anatomically mod em humans. This view is supported by indirect
archaeological evidence (see Skrdla 2003c and Tostevin 2000b ). The lithic evidence
presented in this work offers supporting, if indirect, evidence for the hypothesis that
the Bohunician assemblages at Stranska Skala were manufactured by mod em humans.

The recent research which found significant differences in behavioural steps of the
knapping domains betw een the Aurignacian and Bohunician assemblages (Tostevin
2000a, b, 2003a) was briefly introduced in chapter 5. After reconstructing the lithic
operational sequence of each assemblage, Tostevin (2000b) concluded that two
separate diffusion events, the Bohunician Behavioural Package and the Aurignacian
Behavioural Package, are the best explanation for the available evidence. Although
the research presented in this thesis has found no significant differences betw een the
Aurignacian and Bohunician industries at Stranska Skala, it must be remembered that
this apparent disparity is not unexpected since the methodologies and datasets of these
two research approaches are quite different. The datasets for the research presented in
this thesis are drawn largely (but not exclusively) from only one of the knapping
domains as defined by Tostevin (2000b) i.e. tool manufacture, whereas Tost evin 's
research utilized knapping products from a number of stages of artefact manufacture.
Tostevin (2000b) analyzed the differences in knapping options from all five knapping
domains: core modification, platform maintenance, direction of core exploitation,
dorsal surface convexity system and tool manufacture. In addition, the meth odol ogy
employed for the research presented in this thesis is not particularly sensitive to the
specific changes that Tost evin 's methodology was designed to detect. The research
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questions of these two research projects differ significantly: Tostevin 's primary focus
is to detect similarities and dissimilarities between assemblages and industries by
investigating knapping behavioural options at different stages of the lithic operational
sequence in order to determine whether the behaviours originated through local
innovation, inter-regional diffusion, or both. In contrast, the research presented in this
thesis focuses primarily on economic aspects of hominid lifeways during this time
period through the analysis of retouched flakes, and to a smaller extent, unretouched
flakes and cores. The conclusions of these two research projects are not necessarily in
disagreement; it could be that although the knapping options differ between the
Aurignacian and the Bohunician assemblages as Tostevin found, during the final stage
of the lithic operational sequence (i.e. tool manufacture), the knappers chose to
manufacture similar tools in both industries.

If we were to accept that in terms of tool manufacture, the older (Bohunician)

Stranska Skala assemblages to basically have an 'Aurigna cian' behavioural pattern,
then the temporal differences at Stranska Skala are in many ways similar to those at
La Ferassie, Le Facteur and Abri Pataud as described by Blades (1999). At these
three French sites the percentages of retouched flakes made from imported raw
materials were greater (compared to local raw materials) during the early part of the
Aurignacian compared to later Aurignacian. At Stranska Skala radiolarite continues
to be utilized in the younger (Aurignacian) assemblages, but its proportion (compared
to the Bohunician) is much lower. As at the French sites described by Blades (1999),
the intensity of core reduction at Stranska Skala also appears to have increased in the
younger Aurignacian assemblages compared to the older Bohunician assemblages
(see chapter 8). As these lithic patterns are analogous to the three French sites, it is
possible to advance the postulation that hominids in Moravia and France responded in
behaviourally similar ways to similar environmental shifts, even though the Moravian
and French Aurignacian populations were geographically separated by several
thousand kilometres. Faunal material is not available at Stranska Skala so the faunal
patterns cannot be compared as was possible at the French sites. However, given
these consistent indications, a shift in mobility patterns as a response to climatic
change is the most likely explanation for the observed lithic patterns.
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Independent evidence for changes in temperature and rainfall at Stranska Skala exists.
Pollen analysis suggests that the climate at Stranska Skala was colder with less
vegetation cover during Bohunician times (Svobodova 2003). Based on the pollen
analyses, the Bohunician palaeoenvironment at Stranska Skala is reconstructed as a
herb-rich steppe with rare occurrence of pine, birch and aulne. Park landscape with
trees such as fir, spruce, larch and oak was probably present below the Stranska Skala
hill. During the Aurignacian period, more moisture may have been present, as
evidenced by an increase in willow and aulne (Svoboda 2003). The evidence for
higher rainfall, combined with higher mean annual temperatures at Stranska Skala
during the Aurignacian period, offers supporting evidence for the claim that mobility
changed over time as a response to a change in climate.

The lithic and environmental patterns at Stranska Skala fit better with anatomically
modem humans adaptations than with Neanderthal adaptations. Finlayson (2004)
argues that the long-limbed, gracile morphology of the anatomically modem humans,
coupled with an appropriate social and behavioural lifestyle, fitted well with the longrange, highly mobile, system of the European plains. This description is
commensurate with the Stranska Skala (and Bohunice) environment which is
dominated by open, gently undulating landscape. Conversely, the more robust
morpholo gy of the Neanderthals would have been less suited for an open plains
existence and the evidence of severe limb wear appears to confirm this. The
Neanderthal morpholo gy was best suited for the kind of rugged terrain and closequarter hunting that the landscape they lived in demanded (Finlayson 2004 ). The
Moravian Karst, where Kulna and other caves with known Neanderthal occupation
are situated, is a good example of such a landscape. The fact that there appear to be
no specimens of Stranska Skala chert at Kulna may suggest that the Neanderthals did
not venture far into this 'open plains' environment.

Land-use patterns, dating evidence and the similarity of the Bohunician assemblages
to the overlying Aurignacian assemblages strongly suggest that the Bohunician
assemblages at Stranska Skala were manufactured by anatomically modem humans.
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9.4 Land-Use and Mobility at Bohunice
Bohunice is a site located on a hill seven kilometres from Stranska Skala on the
opposite side of a river valley with a direct line of sight between the two sites. These
two sites may have been occupied at the same time but no conclusive evidence exists
for this proposition. Almost 80% of the raw material being retouched at this site has
been transported from Stranska Skala seven kilometres away. KL chert is more
c01mnon at this site than at Stranska Skala and there is a distinct difference between
the way KL chert and SS chert are treated at this site; KL chert is retouched far more
intensively than SS chert, but even SS chert is being more intensively retouched than
at Stranska Skala. And even though at Bohunice all raw materials are being
retouched with greater intensity, the retouched flakes are also significantly larger in
size than at Stranska Skala. This probably indicates that the blanks selected for
retouching at Bohunice were much larger than the blanks selected for retouching at
Stranska Skala. This was probably caused by the fact that at Bohunice all raw
materials had to be transported to the site, so knappers were conserving material and
extracting greater utility from the same pieces, and retouching them more often. In
this way, the tools had longer use-lives. This is a sensible economizing strategy given
that all the raw material had to be transported from some distance away, and it clearly
emphasizes toolmaking potential over the provisioning of mobile individuals.

The cores at Bohunice are also slightly smaller than at Stranska Skala. This may
suggest that cores are being reduced with greater intensity than at Stranska Skala,
which may be more corroborative evidence for the general lithic reduction strategy at
this site - i.e. a strategy where attempts for greater utility being extracted from the
available stone are evident. Furthermore, cores are present in far fewer numbers (in
proportion to flakes), than at Stranska Skala (see Table 8.34). This finding is also
consistent with the emerging overall picture where material was being conserved
more at Bohunice than at Stranska Skala presumably because more energy had to be
expended to obtain it.

To sum up, all the findings presented thus far concerning lithic patterns at Bohunice
appear to paint a consistent picture where this site had higher levels of conservation of
every type of raw material which was brought to this site. Cores are also more
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intensively exploited than at other sites. Applying Kuhn's (1995, 2004) model of
technological provisioning, Bohunice is a textbook example of provisioning of places.
14

Absolute dates ( C and OSL) at Bohunice and Stranska Skala clearly overlap so
contemporaneity of the occupation of these two sites is likely, although this cannot, of
course, be proven conclusively due to the low resolution of all current dating
methods. Although Stranska Skala clearly had a function as a lithic workshop and a
primary source of raw material, as well as a strategic role with excellent views of the
surrounding landscape, Bohunice probably assumed a greater role as a strategic
location controlling the opposite side of the same river valley. The lithic patterns
discussed conform with this interpretation; the treatment of cores and retouched flakes
strongly suggests that the dominant technological strategy at this site was
provisioning of places. There is no specific evidence to exclude the possibility that
Stranska Skala and Bohunice were occupied concurrently. The two sites may have
been occupied by the same group or two allied groups. This would have offered
significant advantages to both groups such as control of a large portion of the
surrounding landscape and migrating herd animals and it would have generally
enhanced their survival in terms of hunting efficiency. There is direct line of sight
between the two sites so even direct communication would have been possible, for
example by using smoke signals. The limited faunal collections found provide some
evidence that the same animals were hunted at both sites (horse and mammot h
skeletal remains have been found at both sites). If this inference is correct, then
Bohunice and Stranska Skala represent examples of organized settlements embodyi ng
group cooperation in the Early Upper Palaeolithic landscape of Moravia.

From what is known of the differences between the Neanderthal use of landscape and
anatomically modem humans use of landscape , the patterns at Bohunice and Stranska
Skala strongly suggest that both of these two sites were occupied by anatomically
modem humans. This is contrasted by the use of landscape at Kulna and Vedrovice V
which is discussed next.
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9.5 Land-Use and Mobility at Ku.Ina
The lithic patterns at Kulna contrast those at Stranska Skala and Bohunice in
numerous ways. Various lithic indicators suggest that the Kulna hominids had a
smaller home range, lower mobility levels and performed a greater number of tasks at
the site compared to the EUP hominids who manufactured the lithic assemblages
recovered at Stranska Skala and Bohunice.

Most of the raw material utilized at Kulna in late Middle Palaeolithic layers 6a and 7a
comes from the immediate surrounds or within 6-20 kilometres of the cave.
Interestingly, there is some evidence from the older layers at Kulna (culturally
designated as Taubachian) that long distance imports were more common than in the
younger Micoquian layers 6a and 7a (Neruda 2000, 2001). Raw material sources
located 40-50 kilometres from Kulna were probably visited rarely; less than one
percent of the raw material comes from these distant sources. Sources of high quality
raw material further than 50 kilometres were never (or very rarely) utilized by the
Kulna Neanderthals. This suggests that compared to the Stranska Skala and Bohunice
hominids, they did not venture as far from their home and their territory was
considerably smaller. Another factor which suggests low mobility is assemblage
diversity. Although it was argued in chapter 7 that assemblage diversity is a function
of assemblage size, several studies also suggest that there is an inverse relationship
between assemblage diversity and mobility. Thus the relatively highly diverse
assemblages analysed from Kulna could also be indicating relatively low mobility.
Other lithic patterns already discussed in chapter 8 also offer supporting evidence for
the contention that the Kulna Neanderthals were not highly residentially mobile and
spent more time and completed a greater number of tasks at the site compared to the
Stranska Skala and Bohunice hominids. These lithic patterns include high intensity of
flake retouching, a high proportion of flakes retouched and relatively few retouched
flakes being removed from the site. The land-use pattern at Kulna closely
corresponds that documented by Adler et al. (2006) for the Middle Palaeolithic
occupation at Ortvale Klde. These authors further postulate that the differences
between Neanderthals and anatomically modem humans also extend to the social
network size. In other words, compared to anatomically modem humans, the
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Neanderthals had lower residential mobility, a smaller home range and, by
extrapolation, a smaller social network.

The most common core types at Kulna (layers 6a and 7a) are discoidal cores (Neruda
2005), whereas at Stranska Skala and Bohunice parallel and Levallois cores
predominate (see chapter 6). This presents another fundamental difference between
Kulna and the occupation at Stranska Skala and Bohunice. Different methods of core
reduction can vary in terms of their gross productivity - there are always fewer flakes
and tools per discoidal core than per parallel core (Kuhn 1995).

Some archaeological layers in Kulna contain fauna dominated by macrofaunal
species, which typically live in mild climates, and microfaunal species, which
typically live in cool steppes. This apparent anomaly can now be understood with the
notion of non-analogue biomes reviewed earlier in this chapter. Even though during
cold periods the temperatures may have been as low as in the Arctic today, the
insolation intensity was much higher due to lower latitudes (Huntley and Allen 2003)
so above ground temperatures were higher than in the Arctic today, which allowed
large animals normally associated with warmer climates to live in these conditions.
Conversely, the markedly lower temperatures near the ground explain the presence of
microfauna which is normally associated with cold climates. This may explain the
non-analogue faunas documented at Kulna.

9.6 Land-Use and Mobility at Vedrovice V
The hominids who manufactured the Vedrovice V assemblage appear to have
performed tasks in similar ways to the Kulna Neanderthals and at the same time they
are offering a contrast to Stranska Skala and Bohunice land use patterns. Foreign
materials are rare in the Vedrovice V assemblage, bifacial retouch and high intensity
of retouch is common despite a plentiful supply of local material, a relatively high
proportion of retouched flakes are notched and the retouched flakes are generally
large. All these characteristics are similar to _the Micoquian assemblages from layers
6a and 7a at Kulna and they ·may also point to similar patterns ofland-use: a generally
low level of residential mobility comparable to Kulna; a smaller home range; and a
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predominant technological strategy of provisioning individuals rather than
provisioning of places.

Given the significant number of similarities between Kulna and Vedrovice V,
especially those pertaining to characteristic patterns of land-use, it is likely that on the
balance of probabilities and given the cun-ent state of knowledge that this assemblage
was manufactured by Neanderthals. The land-use patterns that are characteristic for
the Neanderthals have not been documented for anatomically modem humans at any
site in this region, so no precedent exists (in this part of Europe) for this land-use
pattern to be associated with anatomically modem humans. There is no evidence
from any archaeological site in Europe that anatomically modem humans
manufactured any Middle Palaeolithic-like industries. The findings from this research
offer more evidence for the Szeletian-Neanderthal connection at Vedrovice V, which
has been claimed many times in the past by Czech archaeologists who based it on the
typological and technological similarities between the Micoquian assemblages at
Kulna and the Szeletian assemblage at Vedrovice V. Dating evidence is also
consistent with this view. The new OSL dates (see Table 3.14) suggest that the
absolute minimum age when the Szeletian layer at Vedrovice V was deposited is
about 45 kya, but was likely to be deposited between about 60 and 100 kya. Although
14

·

C dates suggest a younger age they are well known to be prone to underestimate the

real ( calendar) age, and the. OSL dates sit comf01iably with a Middle Palaeolithic
antiquity for this site.

If we assume that Vedrovice V is a Neanderthal site there is no necessary conflict
with Finlayson's (2004) model of the Neanderthal landscape versus the anatomically
modem humans landscape. The Vedrovice V assemblage still fulfills the basic
pattern of Neanderthal land-use (as evident at Kulna) even though it is an open site.

9.7 Landscape Models for the Middle-Upper Palaeolithic Cultures in
Moravia
It can be concluded that each of the four sites info1ms us that the different hominid
groups occupying these sites had different lifeways. The emerging picture indicates
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that the world of the Moravian Neanderthals was quite different to that of the
Moravian anatomically modem humans.

The findings presented in this chapter point to some clear and relatively unambiguous
patterns in the Middle-Upper Palaeolithic sites in Moravia. The variations in core
reduction technology and the economics of raw material exploitation can be explained
as responses to the exigencies of keeping people supplied with artefacts under
different mobility regimes (Kuhn 1995). The Middle Palaeolithic assemblages from
layers 6a and 7a at Kulna, which are known to have been manufactured by the
Neanderthals, display markedly different lithic patterns to those documented at the
open sites Stranska Skala and Bohunice. The information obtained from raw material
sourcing and the transportation distances involved, the patterns of raw material
treatment, assemblage diversity, flake breakage patterns and the core reduction
technology indicate that the Kulna hominids can be interpreted as having relatively
low residential mobility involving movements over relatively short distances from the
cave which served as a home base, and lithic patterns suggesting provisioning of
individuals rather than provisioning of places.

At the opposite end of the continuum, the hominids who occupied Stranska Skala
were relatively highly residentially mobile, travelling long distances to obtain raw
material more frequently, and generally spending less time at the Stranska Skala
locality than the Kulna hominids at their home base. Although the Stranska Skala
hominids concentrated on exploiting the local raw material available at the site, they
also show evidence of greater residential mobility. As Blades (1999) points out,
although the presence of imp01ied raw materials may either indicate direct access to
source or social exchange (the problem of equifinality), either means of procurement
of the distant raw materials makes it necessary to postulate group movement.

In contrast to Stranska Skala where most of the material knapped is obtained locally,
the Bohunice hominids show the typical lithic patterns for people who have to import
all the raw material. This is not merely stating the obvious given a priori knowledge
that all raw material was imported ; retouched flakes at Bohunice are much larger and
more reduced and the cores are smaller, indicating economizing knapping strategies to
conserve raw material. The anomalous patterns evident on KL chert at Bohunice
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indicate that either the site was used by different groups who used different raw
materials which they knapped differently, or that different cultural significance was
attached to KL chert which caused it to be exploited in a different way to SS chert by
the same group or by a different group. Alternatively, the KL chert was a foreign
material sourced in the Krumlovian Forest area so there was a higher cost associated
with obtaining it. Vedrovice V hominids had low residential mobility comparable to
Kulna, and there was heavy emphasis on working the local raw material with very
little imported raw material at the site. There are many Middle Palaeolithic tool forms
at Vedrovice V. If this site is of Middle Palaeolithic age as the OSL dates suggest,
then it is highly probable that it was occupied by the Neanderthals. This conclusion
was independently reached by other researchers who have argued this based on
implement typology and technological similarities.

In summary, it is likely that anatomically modem humans manufactured all the
assemblages at Stninska Skala and Bohunice, and Neanderthals manufactured all the
Micoquian assemblages at Kulna and the Szeletian assemblage at Vedrovice V. The
similarities of the Aurignacian and Bohunician lithic assemblages at Stranska Skala
suggest behavioural similarity of the hominids who manufactured them. This
interpretation is also in full agreement with the chronology. If the Bohunician
occupation at Stranska Skala is seen as an early appearance of the Aurignacian, it
would be in full agreement with other central European sites where Aurignacian first
appears around the 40 BP mark. This re-interpretation of the Stranska Skala
Bohunician industry as being behaviourally Aurignacian also removes the current
difficulty of accounting for the Moravian 'late appearance of the Bohunician'
14

(referring to some of the older C dates from Bohunice) and the 'late appearance of
the Aurignacian', in comparison to other parts of Europe (cf. Svoboda 2003: 16).

The findings of this research are fully consistent with the view championed by
Finlayson (2004) that Neanderthals had different land-use, mobility and resource
·exploitation to anatomically modem humans so competition between the two
populations does not need to be advanced as an explanation for Neanderthal
extinction. The findings of Adler et al. (2006) are also in full agreement with this
model. Adler et al. (2006) also concluded that at Ortvale Klde, Georgia, the
Neanderthal and anatomically modem humans' land-use, home range and mobility
271

patterns differed in similar ways as proposed by Finlayson (2004). The current data
from this research shows that, as evidenced by the lithic and raw material
procurement patterns at Kulna and Vedrovice V, the Moravian Neanderthals
(compared to the Moravian anatomically modem humans who occupied Stranska
Skala and Bohunice) had relatively low residential mobility, they exploited smaller
territories and utilised different raw materials. The fact that V edrovice V is an open
site does not affect this interpretation because a claim for a strict association of
Neanderthals with caves and anatomically modem humans with open sites is not
being advanced here. In fact, open-air Neanderthal surface sites are not uncommon in
Moravia (e.g. Svoboda et al. 2002; Oliva 1991b). Although it is not certain if
Neanderthals and anatomically modem humans occupied the Moravian landscape at
the same time, even if they did it is not necessary to postulate conflict or competition
between the two species. This is not to say that conflict or competition for resources
such as herd animals did not occur; if Neanderthal and anatomically modem humans
populations did occupy Moravia at the same time then it is very likely that they would
have come into contact since the Neanderthal and anatomically modem humans sites
are spaced relatively closely together (see Figure 8.1). However, there is no need to
postulate competition or conflict as a major factor influencing their lifeways and their
survival because the data from the four Moravian sites suggest that even in such a
small territory as Moravia there were enough resources to support two separate
populations of humans, particularly as these populations had such widely different
lifeways in terms of land-use patterns, mobility levels, territory size and exploitation
of different raw material sources.

9.8 Conclusion
The central problem of this thesis is the character of, and the change in, hominid
behaviour between 50,000-30,000 years ago, in Moravia, a small territory in central
Europe. This research concludes that there are two major patterns ofland-u se evident
in Moravia during the Middle-Upper Palaeolithic transition. The first of these is seen
in the late Middle Palaeolithic layers at Kulna and the late Middle Palaeolithic site
Vedrovice V. At these sites ·hominids practised relatively low residential mobility,
they had a relatively small home range and, by extrapolation, they also had a
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relatively small social network. The dominant lithic provisioning strategy at these
sites appears to be provisioning of individuals. In contrast, the hominids who
occupied the Early Upper Palaeolithic sites of Stranska Skala and Bohunice practised
relatively high residential mobility and frequently travelled over large distances, and
by extrapolation had larger social networks. The dominant lithic provisioning
strategy at these two sites appears to be the provisioning of places.

With regards to the homogeneity of the four conventionally recognised techno-units,
the Micoquian, Szeletian, Aurignacian and Bohunician, this thesis can only partially
answer this question. The particular datasets used in this work did not specifically
target the lithic operational stages as an object of analysis. The existing evidence,
which is largely based on the lithic patterning of retouched flakes, suggests that in
some respects, the Bohunician and Aurignacian assemblages at Stranska Skala are
very similar and could be considered as the same industry.

It is doubtful whether it is ever possible to prove that retouch methods serve as
behavioural signatures. At those sites which are closely related in certain ways, such
as Bohunice and Stranska Skala, the differences in retouch patterns probably relate to
the exigencies of supplying people with tools, whereas the differences between these
two sites and Kulna are more likely to be due to cultural traditions. The reasons for
the differences in retouch patterns between Vedrovice V on the one hand, and
Stranska Skala and Bohunice on the other are less clear. If the argument made in this
thesis for the antiquity and cultural affinity of the Vedrovice V assemblage is correct,
then Vedrovice V assemblage was manufactured by Neanderthals.

Morphological variability of the retouched flakes is likely to be related to differential
reduction, as the intensity of retouch on flakes and changes in flake shape correlate
with increasing reduction. Morphological variability does not seem to occur in
clusters so a typological explanation for the observed variability is unlikely to be
·correct. However, some of the morphological variability still remains to be explained.

The raw material frequencies vary widely in space, and are contingent on the local
availability of raw material and on the mobility regime of the specific hominid
groups. In general, the Early Upper Palaeolithic hominids, as represented by Stranska
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Skala and Bohunice hominids, have more imported raw material obtained from
greater distances than the late Middle Palaeolithic sites of Kulna and Vedrovice V.
The wide variety of raw materials used at Kulna is probably due to the large number
of local sources.

In most assemblages tested there is a correlation between the intensity of retouch
evident on the retouched flakes and the distance to corresponding sources, supporting
the hypothesis that people respond to relative shortage of material by increased
curation. As artefacts follow different pathways from quarry to archaeological
context, the relationship between distance and amount of retouch is not necessarily
simple and also depends on the life history of the artefact.

This research supp01is the conclusions of Finlayson (2004), Stewart et al. (2003) and
Stewart (2005) that a solely climate-driven extinction mechanism may be sufficient to
explain the extinction of Neanderthals although other variables often proposed (such
as competition with anatomically modem humans, habitat and resource
fragmentation, infectious diseases and inbreeding) may have had a minor role in the
Neanderthal extinction. The results of this thesis are consistent with the view that it
was the prolonged climatic instability during OIS 3 which was the major and decisive
factor.

It is very difficult to address the issue of cognitive differences or similarities between
Neanderthals and anatomically modem humans based on the available data. Although
some archaeologists postulate cognitive differences between these two species, it
must be kept in mind that archaeologists can only reconstruct what people did, not
what they were capable of. Research by biologists indicates that many animals
incapable of complex reasoning can sometimes perform as if they were assimilating
and acting on vast bodies of economic information (see Kuhn 1995). This brings us
to the important point of the limitations of this research. Although progress has been
made, it must not be forgotten that when reconstructing lifeways of ancient hominids
we are left with solving a puzzle in which many pieces are missing. Although
people's movements about the landscape and their subsistence strategies can be
characterised in terms of the distribution of crucial resources such as food , water and
raw material , other aspects such as social relationships and reproductive
274

considerations can also play a major role in structuring settlement ( cf. Kuhn 1995).
The latter two aspects have been entirely ignored in this work because they are,
unfortunately, beyond the scope of this research.
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