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Preface 

Moravia played a very important role in the Palaeolithic 
migration of the ancient Homo sapiens as it made a 
natural corridor between the South and the North of the 
Middle Europe, which allowed for shifting of both 
humans and animals in times of glaciations. This fact is 
amply evidenced by a dense net of Palaeolithic 
settlements. In order to obtain the best information about 
the life during the Palaeolithic on the territory of 
Moravia, extensive researches have been performed since 
the beginning of last century. However, the method of 
use-wear analysis has recently been introduced into 
Czech researches.  

A program of research of the functional analysis of 
Palaeolithic stone tools was undertaken between 1999 
and 2005 at the Hrdlička Museum of Man, Charles 
University in Prague (Czech Republic), Lithic Laboratory 
University of Leiden (the Netherlands) and Institute of 
Archaeology ASCR Brno, Research Center for 
Paleolithic and Paleoethnology Dolní Věstonice. 

The project was started with the aim to apply combined 
techniques of use-wear analysis, initiated by R. Tringham 
(the "low-power" method) and by L. Keeley (the "high-
power" method) during the mid-1970s, employing the 
improved methodology used in the Lithic Laboratory at 
the University of Leiden, to stone assemblages of Pavlov, 
an important upper Palaeolithic site in the Czech 
Republic. The research was purposely turned to a 
verification of the possibility to employ use-wear analysis 
as a routine part of upper Palaeolithic, especially 
Gravettian, excavations. At the beginning of the project, 
very few micro-wear Palaeolithic researches had been 
published and those analyses were made mostly on 
Magdalenian assemblages as the older periods were 
supposed to be rather unsuitable for micro-wear analysis. 
This situation changed radically during the last three 
years as it was obvious at the Use-wear conference held 
in Verona 2005 where a lot of traceologists presented 
their researches done on Palaeolithic tools and the results 
presented there corresponded mostly with my findings 

and approved the employment of the method for the (at 
least upper) Palaeolithic. 

A lithic use-wear experimentation, a necessary part of the 
microwear research, was performed but not so 
extensively (in comparison with the others; Vaughan 
N=249, Gijn N=310, etc.) as this was not the object of the 
research and I had a possibility to compare the researched 
material with the experimental tools collection made in 
Leiden (over 500 pieces). In addition, the analysed 
Palaeolithic assemblages consisted of previously 
experimentally researched and published raw materials, 
i.e. the experimental approach to formation of use-wear 
traces on cryptocrystalline silicates (flint, chert and 
radiolarite) was not a main part of this research. 
However, the basic experimental program was designed 
to test possible contact materials and common usages of 
stone tools expected in prehistoric periods. 

During the research program more upper Palaeolithic 
sites were included: a Gravettian assemblage (about 25-
28 000 BP) from the site Pavlov and Dolní Věstonice, a 
late Upper Palaeolithic assemblage from karstic areas 
(late Palaeolithic, Magdalenian, Mesolithic) and 
Bohunician/Aurignacian assemblages (about 33 - 40 000 
PB) from Stránská skála. Besides the functional 
composition of the excavated stone-tool assemblages, the 
study focused on the relations between the discernible 
function, the typology and the length of the settlements.  

Because in many cases the sites and their stone-tool 
inventories were huge, it was impossible to analyse all 
chipped-stone material which had been excavated. That is 
why only representative samples were chosen. It is 
expected that the study presented here will be an impulse 
to other anthropologists and archaeologists to employ 
use-wear analyses in their researches as the data provided 
could be an important piece of the ancient life mosaic 
despite the fact that the analysis is still a rare exception in 
the Czech Republic. 
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Introduction to the method and history of use-wear analysis 

1. Introduction to the method and history of use-wear analysis 

Use-wear analysis (or also called traceology or 
microwear analysis) is a microscopic method that tries to 
interpret use-wear traces appearing on a tool surface 
during its usage. This scientific method was originally 
developed as an auxiliary method in criminalistics. Its 
application to prehistoric artefacts was established during 
the 1970s. 

The desire to reconstruct the usage of stone tools in 
ancient or prehistoric times dates to the early days of the 
Prehistoric Archaeology. As far back as history dates, the 
archaeologists have been struggling with the problem of 
the functional interpretation of the unknown found 
artefacts as not always it is possible to estimate the 
function upon the analogies with ethnographic 
descriptions based on contemporary native societies. The 
majority of prehistoric populations lived in conditions 
and ecosystems which we are not able to fully 
reconstruct. Also, a lot of activities have been completely 
lost during thousands of years of the human history. 
Thus, it could be even more difficult to go much further 
to the history and imagine the life of early hominids 
having only the knowledge of an everyday behaviour in 
the contemporary native societies. At the moment, the 
archaeologists rely on mere hypothesis. Therefore, the 
effort was put on developing a method providing reliable 
additional information about the found artefacts and their 
usage.  

The classic typological method of assigning "functional" 
names and qualities to prehistoric stone tools was usually 
based on ethnological or historical analogies and on a 
similarity of a tool shape. Throughout the 19th century 
and even up until the 1960s pre-historians followed 
various ways to achieve reliable functional interpretations 
of a growing body of the lithic material. These efforts 
coincided with the need to set the great mass of the tool 
data into coherent chronological and geographical 
classifications. However, the first attempts were quite 
unsystematic, related only to the respective 
archaeological research.  

In the 1950s a Russian archaeologist S. Semenov was the 
first one, who started with the systematic experimental 
approach and regularly employed a microscope, inspired 
by the criminalistic method. Once his work 
“Pervobytnaja technika” (1957) was published in English 
in 1964, explosion of use-wear researches has been 
initiated in the Western Europe and USA.  

Even prior to Semenov’s influence in lithic studies, there 
were a number of archaeologists who were aware of the 
significance of wear traces for the proper functional 
interpretation. Not at all uncommon were reports of 
simple visual examination of the heavily developed traces 

caused by the tool usage. The main phenomena (edge 
rounding, striations, lustrous polish) observed on tools 
were associated with the working activities (e.g. Spurrell 
1892; Evans 1872). During the nineteenth and the first 
half of the twentieth centuries a large number of 
experiments were conducted on stone tools in order to 
test the capability of a given tool type in accomplishing 
the function(s) which had been attributed to it over the 
years. Although such “efficiency studies” were 
instrumental in indicating certain functional possibilities 
of the tested stone implements, the formation of use-wear 
patterns was generally not studied at the same time. 
Another type of tool-use experimentation at the time 
consisted of “direct verification” (Keeley 1974), in which 
the researcher conducts only such tests as are thought 
necessary to support or disprove a given functional 
hypothesis for a certain class of implements, with the 
major emphasis being placed on comparison of 
experimental and prehistoric use-wear patterns (e.g. 
Spurrell 1892; Curwen 1930; Bruijn 1958/59). Still, tool-
use experimentation and the observation of wear traces 
were for the most part non-systematic and of limited 
scope and scientific control. Furthermore, examination of 
the use-wear remained essentially macroscopic, since a 
microscope was rarely applied due to problems of 
functional interpretation. However, these tool-using 
experiments constituted an important first attempt to 
break away from the speculative approach, based solely 
on analogy and “conventional wisdom” (e.g. Sonnenfield 
1964). The direct observations of prehistoric edge wear 
attributes combined with practical attempts to recreate 
these in detail meant that the study of the function of 
ancient flint tools began to change into an archaeological 
discipline, with its own independent data set. The amount 
of wear was related to the length of work, but also to the 
grain-size of the raw material. 

Semenov’s significant basic contribution was to 
demonstrate the necessity of systematic tool-use 
experimentation and microscopic examination of wear-
traces. Semenov took into account all the traces of wear 
which result from manufacture, use and natural agencies - 
polishes, striations, rounding, cracks, edge scarring. His 
traceological manual gave primary consideration to 
striation, in accord with his emphasis on reconstructing 
the “kinematics” (motions) of a stone-tool use (Semenov 
1957, 1968). But since Semenov’s publications and those 
of his associates at the Leningrad Academy of Science 
were only rarely available in English or French, very little 
was known about the actual procedures of their 
traceological method or about precise details of their 
experimental and archaeological analyses since 1947. The 
lack of available details caused serious problems for 
analysts who tried to apply Semenov’s method to either 
experimental tools, ethnographic material (e.g. Gould et 
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al. 1971) or to prehistoric collections. Disappointment 
and disillusionment followed as one investigator after 
another found Semenov’s results impossible to 
substantiate (Keeley and Newcomer 1977). 

The fundamental rules of regarding the interpretation of 
use-wear traces were postulated during this first stage of 
use-wear researches. Since striations were not found to 
form on flint tools as often as it would be expected from 
Semenov’s book, some researchers decided to turn to 
other types of use-wear for functional identification: edge 
chipping (Tringham et al. 1974; Odell 1975; Odell and 
Odell-Vereecken 1980; Shea 1988), polishes (Keeley 
1980; Keeley and Newcomer 1977) and non-organic 
residues (Anderson 1980; Anderson-Gerfaud 1981). 
Accordingly, L. Keeley, H. Tringham and G. H. Odell are 
considered the founders of the method, beside Semenov. 
The early researches in 1970s were characteristic by their 
great expectations and enthusiasm about the possibility 
that the methods would be able to provide the exact 
identification of worked materials (e.g. to differentiate 
between tree and herbal species). Also it was in this 
period when two different methodological approaches of 
the interpretation of use-wear traces were formulated - 
Low Power Approach (LPA), using a 
binocular/stereoscopic microscope with a magnification 
up to 100x; and High Power Approach (HPA), using an 
incident light microscope with a magnification at least 
100-300x.  

The use-wear traces form on the surface of a tool, at the 
contact with the worked material. The observed traces 
can be divided into 2 groups. The first group includes 
traces connected with the edge removals (edge rounding 
and scarring, so called “use retouch”) visible with a low 
magnification and therefore preferably used for LPA 
interpretation. R. Tringham and several of her students 
published the results of the first wide-ranging series of 
microwear tests (Tringham et al. 1974). The experiments 
controlled for the variables of a lithic raw material, 
worked material, use motion, non-use damage, number of 
strokes, mode of prehension, intentional retouch, pressure 
and the contact angle. The experimental flint edges were 
examined under a stereoscopic microscope and as the 
most useful they ascertained magnification of 40-60x 
(Tringham et al. 1974). Edge damage in the form of 
microchipping or microscarring was the principal wear 
phenomenon recorded, according to the attributes of the 
distribution, size, shape and sharpness of the edge of the 
microflake scars. Tringham et al. (1974) concluded that 
there was sufficient patterning in the experimental edge-
scarring results to warrant functional analyses of 
prehistoric stone-tool assemblages on the basis of 
microflaking attributes. Specifically, the prehistoric use 
motion (longitudinal, transverse, rotative) and the relative 
degree of hardness of the contact material (hard, medium, 
soft) could be interpreted from microscar patterns. 

Functional analysis by low-power microscopic inspection 
of edge scarring involves uncomplicated equipment (a 
stereoscopic microscope) and can proceed at a relatively 
rapid time once the analyst is experienced (Tringham et 
al. 1974). Although G. Odell has been most instrumental 
in further refining of the “low-power” method (Odell 
1977, 1981), in development of a descriptive system for 
edge removals and undertaking additional use-wear 
experimentation with the method (Odell 1980; Odell and 
Odell-Vereecken 1980), the edge removals were also 
included in “Keeley’s high-power approach” (see below) 
from the start (Keeley 1980). 

Many of the papers presented at the first symposium on 
microwear topics (the Conference on Lithic; Use-Wear, 
Vancouver, Canada, March 1977) dealt with various 
experimental aspects of the microflaking approach and 
the physical principles behind edge chipping on stone 
tools (Hayden 1979). The main problem with inferring a 
tool function from edge removals is that there are various 
ways in which they can occur. First, micro-chipping 
results as a by-product of intentional retouching, for 
example of a scraper edge (Brink 1978a; Plew and 
Woods 1985). Such micro-chipping is almost 
indistinguishable from edge damage due to intentional 
use (Vaughan 1985a). Secondly, edge damage can result 
from non-intentional factors during or after the time of 
inhabitation, such as trampling, transport and soil 
compaction (Flenniken and Haggerty 1979; Vaughan 
1985a) In addition, micro-chipping can occur when the 
tool is excavated, sieved, transported in bulk, or scattered 
onto table and rebagged (Gijn 1990). Furthermore, not all 
types of use result in edge scarring and rounding. 

The second group of use wear traces involves the use-
wear polish (micropolish) and striations. Some can be 
observed with a naked eye, while others are only visible 
at high magnifications in the optical microscope or in the 
scanning electron microscope (SEM). Striations are 
grooves and scratches of varying dimension, which are 
thought to be caused by abrasive particles or grit. They 
can be a result of intentional work or the natural 
phenomena. Micropolish is modification of the original 
tool surface topography and reflectivity as a result of 
contact with other materials. This change can appear after 
a few minutes of work at the very edge of the used tool. 
The polish first develops on the elevated parts of the 
surface microrelief and then it can eventually spread into 
the lower areas as the work proceeds. The general 
progression of polish formation is dependent on the 
length and intensity of the work, the character of contact 
substance and movement of the tool in that substance, but 
also on the raw material the tool was made from. 
Micropolish formation and morphology are to some 
extend specific for different kinds of worked materials 
and constitute the backbone of HPA interpretation.  
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Similarly to Tringham, Keeley conducted a wide range of 
use-wear experiments to test the variables of the lithic 
material, worked material, action, use duration, edge 
angle, contact angle and intentional retouch (Keeley and 
Newcomer 1977; Keeley 1980). Keeley employed a 
compound microscope to view primarily micropolishes 
and striations at magnifications of up to 400x, but 
microphotography and interpretation were routinely 
carried out at 200x. Keeley’s “high-power” approach to 
microwear analysis has concentrated on distinguishing 
among general categories of worked materials on the 
basis of the reflectivity, surface texture, topographical 
features and distribution of the polishes which the contact 
materials produce on used flint edges. Consecutive high-
power microwear experimentation has been conducted, 
for example, by P. Anderson-Gerfaud (1981), M. E. 
Mansur-Franchomme (1983), E. Moss (1983a, 1983b, 
1986), H. Plisson (1982), Vaughan (1985a), Knutsson 
(1988a) and many others. There has been an overall high 
degree of replicability and agreement reported for the 
micropolishes resulting from these various experimental 
projects.  

Interest in the polishes has stemmed from the 
demonstration that micropolishes are able to provide 
information about the category, not just the hardness of a 
material worked with a flint implement - i.e. stone, bone, 
antler, wood, hide and plant. Consistent patterns of 
micropolishes obtained in repeated independent tests 
have established the usefulness of the high-power 
approach in determining the modes of utilisation of 
archaeological flint assemblages. It has been pointed out 
that such degree of precision is gained at the expense of 
costlier equipment and a slower speed of analysis than 
using the low-power microchipping method, which can 
determine only the relative hardness of the worked 
material (Odell and Odell-Vereecken 1980).  

The Odells have formulated four hardness categories:  

• soft materials (meat, skin, leaves): the size of the 
scars is small with a feather terminations 
• soft medium materials (soft woods): large scarring, 
usually with feather terminations 
• hard medium materials (hard woods, soaked antler, 
fresh bones): hinged scarring of medium-to-large size 
• hard materials (bone, antler): typified by stepped 
terminations of medium-to-large size 

However, other experiments asserted the problem with 
the interpretation of tool function just on the basis of 
micro-scarring as there is far more variability in flake-
scar morphology, location and distribution than was 
initially claimed by the early proponents of the low-
power approach. Tringham et al. (1974) stated that a 
longitudinal motion produces bifacial, discontinuous 

scarring, while transverse motions correlate with 
unifacial, continuous scarring. Vaughan (1985a) carried 
on an extensive experimental programme and arrived at a 
different conclusion: while bifacial scarring predominated 
on tools used in a longitudinal motion (65%), it was by 
no means absent on edges used for a transverse motion. 
Even more surprising was Vaughan’s conclusion that 
52% of the tools used in a transverse motion exhibited no 
continuous scarring at all. Further, Vaughan’s 
experiments indicated that there is a wide range of scar 
sizes resulting from each hardness category, whereas 
termination also does not always correspond with the 
Odells’ scale or the micro chipping is often absent despite 
intensive usage (Vaughan 1985a). In Vaughan’s 
experiments this phenomenon was noted for 16% of tools 
used in transverse motions and 18% for those employed 
in longitudinal motions. As to worked materials, 39% of 
the edges involving soft contact materials and 6% of 
those relating to hard materials sustained no 
microscarring whatsoever (cf. Den Dries and Gijn 1997). 

The boom and the optimistic phase of traceology in 
1970s stopped in the middle of 80s, when doubts about 
the method objectivity appeared, together with the other 
old interpretations, in general accepted at Palaeolithic 
archaeology at that time. During this introspective/self-
critical phase a number of critical articles appeared and 
disappointment and scepticism prevailed (Juel Jensen 
1988). Researches and the methodological approaches 
were deeply cross-examined by blind tests on the 
international level to test not only the individual 
microwear analysts, but to check the method itself 
(Newcomer et al. 1986; Unrath et al. 1986; Moss 1987a). 
During these tests the results of interpretations of each 
scientist were checked not only for the experimental 
pieces but also for the prehistoric tools. The first 
conclusions of blind tests brought deep scepticism about 
distinctiveness of not only different species but even 
kinds of worked materials (mainly for polishes related to 
wood, bone and antler). It seemed that the appearance of 
the polishes made by these materials overlapped to a 
certain extent. This ascertainment has initiated wide 
methodological researches including numerous series of 
experiments with different worked materials in different 
states. In addition, the other variables than the worked 
materials which can affect the appearance of polishes, 
e.g. use motion, duration of use, postdepositional effects 
and laboratory cleaning were underscored by blind tests. 
Those made some in the archaeological community 
dismiss the method in its present state (Newcomer et al. 
1986). The criticism offered by Newcomer et al. was due 
partly to a misperception of the nature of HPA as en exact 
measuring technique (Juel Jensen 1988). 

One of the most important developments in microwear 
research since the introduction of Semenov’s work to the 
West has been the realisation that use-wear 
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experimentation must be conducted in a comprehensive, 
systematic way. Although Semenov’s work was more 
systematic and more comprehensive than any previous 
use-wear research, his contribution lies more in the 
recognition of the many variables which may affect use-
wear and in the technical advances in observing and 
recording traces, than in a systematic application of 
experimentation to provide unequivocal statements about 
the influence of variables on use-wear (Seitzer Olausson 
1980). However, the functional analysis of a prehistoric 
assemblage cannot be based on a limited number of use-
wear tests used as a direct verification method of 
analysis. This means that an analyst must perform or have 
access to the results of a comprehensive framework of 
use-wear experiments. The starting point for use-wear 
analysts became understanding the formation of use-wear 
traces for different materials based on extensive 
experimental work and after gaining this experience to 
provide a possible interpretation of found prehistoric use-
wear traces, considering the postdepositional 
modifications of the artefact surface.  

The major new trends in microwear were based on wide 
frameworks of tests designed to control a number of 
variables which influence the production of wear by use 
and non-use factors. New researches (Plisson 1986; 
Plisson and Mauger 1988; Levi-Sala 1986, 1993, 1996) 
were pointed to replication and/or simulation of the 
postdepositional modification of the surface of prehistoric 
artefacts and previously developed use-wear traces (i.e. 
patina, trampling, impact of soil chemicals and etc.).  

Moreover, the resulting microwear attributes - especially 
microchipping and polishes - have been analysed and 
published in greater details than was the case with the 
results of earlier wear studies to provide other scientists 
with important comparative data. At the same time, the 
processes behind the formation of wear phenomena have 
also been investigated. Techniques of observing 
microwear have advanced considerably. The use of 
stereoscopic and compound microscopes has become 
routine and the special capabilities of the scanning 
electron microscope have been enlisted.  

This was unlike the earlier procedure when firstly the 
traces were found and simply proved by a simple 
experiment. To avoid errors arising from the convergence 
of wear patterns of diverse origins, each hypothesis about 
utilisation should be considered against a framework of 
experiments and/or ethnographic comparisons, in order to 
enable the investigator to say that certain implements 
have been used in a particular manner on a particular 
material, not merely because direct verification proved 
positive, but also because many other experiments or 
ethnographic comparisons have shown that no other use 
in any other manner or on any other material is capable of 
producing similar wear patterns (Keeley 1974). 

Concurrent with the adoption of a wide range of use-wear 
tests, there has been an equally important change in 
functional research. The systematic and detailed 
microscopic analysis of wear patterns, mainly with 
respect to attributes of microchipping, polishes and non-
organic residues.  

The researches were aimed to discover the origin and the 
development of use-wear polishes; whether it is mainly 
physical (abrasion mode; see e.g. Diamond 1979; Meeks 
et al. 1982; Unger-Hamilton 1984; Levi-Sala 1988, 1993; 
Yamada 1993) or rather chemical process (silica gel 
model see e.g. Whitthoft 1967; Del Bene 1979; 
Kamminga 1979; Anderson 1980). It was also questioned 
how much the worked material contributes to polish 
development via integration of its particles into the tool 
surface. These questions have not been sufficiently 
solved yet, because it seems that polishes are being 
formed by both factors depending on the kind of the 
worked material. It is proved that materials with a high 
content of silica or collagen (for example cereals, reeds 
and bones) provide extensive polish. Further, the content 
of water (or rather hydrogen) in the silica structure and in 
the contact (worked) materials was analysed and the role 
of water in use-wear polish development was studied 
(Andersen and Whitlow 1983; Juel Jensen 1994; cf. Levi-
Sala 1993). 

Patricia Anderson-Gerfaud has demonstrated 
experimentally that plant and animal mineral residues 
which replicate cell membrane structure or cell shape 
could be trapped into a layer of polish (amorphous silica 
gel) which forms in the working area of a stone edge as a 
result of the possible dissolution of silica in the tool 
surface during the contact with the worked material. 
Since some durable residues (e.g. phytoliths) may retain 
their shapes and are comparable to the mineral 
components of the modern samples, these residues could 
therefore give more precise identifications of the plant 
and wood types or animal tissues worked by prehistoric 
tools (e.g. Anderson 1980; Jahren et al. 1997). Further 
research into structured residues could add greater depth 
to lithic functional analyses and more specific 
paleoeconomic and paleoenviromental reconstructions. 

The necessity of more detailed examination of the 
structure of the polish led to employing the capacity of 
the electron microscope for use-wear analyses. Patricia 
Anderson-Gerfaud has expanded the polish method by 
using the scanning electron microscope up to 10 000x 
magnification to investigate structured non-organic 
residues which are contained in the micropolishes formed 
on stone-tool edges used to work plant, arboreal and 
animal substances (Anderson 1980; Anderson-Gerfaud 
1981; Mansur 1983; Mansur-Franchomme 1983; 
Knutsson 1988a; Evans and Donahue 2005). Previously, 
the electron microscope had been used by a number of 
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 5

researchers to obtain better resolution of the features on 
worn tool surfaces than is possible under high 
magnification with optical microscopes. But although the 
electron microscope allows for much higher 
magnification and consequently more detailed image of 
the tool surface, this application has not brought as much 
significant improvement in the use-wear interpretation of 
worked material as it was originally expected (Anderson-
Gerfaud 1981). In addition, electron microscope analysis 
is much more expensive than the conventional usage of 
incident light microscope method. However, other 
different types of microscopes with alternative or 
improved observing features, adjustments and techniques 
have been tested for microanalysis, e.g. ion beam analysis 
techniques (Andersen and Whitlow 1983), energy 
dispersion analysis (Gijn 1990), confocal laser scanning 
microscope and fluorescent light (Derndarsky and 
Ocklind 2001), proton induced X-ray emission 
spectroscopy and Rutherford back scattering (Evans and 
Donahue 2005), etc. 

The new direction in the methodological approach 
became a research for the objective quantification of 
observed traits of use-wear traces (Dumont 1982; Grace 
et al. 1985, 1987, 1996; Beyries et al. 1988; Grace 1989; 
Yamada and Sawada 1993) and development of 
automatic expert database systems (FAST, WAWES, 
TECHAN ...) which would be independently able to 
interpret the worked material after entering defined 
features of observed traces, according to data obtained 
during the experimental works. Unfortunately, this 
direction has not come up to expectations because the 
variability of use-wear traces in combination with a 

different extent of postdepositional modifications allows 
only for a subjective description and therefore it is too 
complex and sensitive for an automatic computer 
decision (e.g. Knutsson 1988b). Moreover, the usage of 
these artificially designed decision-making systems by 
different scientists was rather problematic mainly for the 
difficulties with creating the distinctive categories of the 
features of the observed traces as a part of the objective 
descriptive model. However, it is possible that such a 
model will be developed and decision-making systems 
will offer easy and correct results in the future. Their 
development has already contributed to improvements 
and standardizations of the use-wear methodology. 
However, the research of possible ways of quantifying 
the texture or reflectivity of polishes is considered to be 
fruitless until the nature of polishes is better understood. 

Microwear analysis has gone through a historical 
development similar to the other relatively new 
disciplines. After the initial elation phase came a phase 
during which many researchers were confronted with a 
variety of problems. Since 90s, the method has gradually 
moved into the next phase, characterized by a more well-
balanced use with an awareness of the possibilities and 
limitations. Moreover, use-wear analysis can help in 
investigation of interdependencies between techniques 
and cultural systems by linking two (or more) “artefact” 
categories to give glimpses of various “chaînes 
opératoire” and thereby contribute to the subject of “the 
anthropology of technique” and move the method beyond 
a purely functional approach of the functional analysis of 
tools (Gijn 1990; Grace 1996).  

 

1.1 Traceology versus typology 

Once prehistoric artefacts are selected for classification as 
data, the next step is their assignment to a particular 
typology category. This is a more exact and detailed 
process that follows from the initial classification and 
involves not only a general recognition of an artefact as a 
“tool” but also its measurements and the location of 
specific modifications on the tool itself. The possible 
working activity can be deduced from the features of use-
wear traces found on the tool’s surface. The “tool” in 
traceology is being understood as an artefact used for any 
working activity; unlike the “typological insertion” into a 
system from the view of archaeologists. This incoherency 
introduces many (sometimes hidden) discrepancies or 
even contradictions connected with the initial approach of 
the two independently developed methods, typology and 
traceology. Therefore, it is necessary to understand their 
definition of artefacts described as “tools”. 

In archaeology a typology is the result of the 
classification of things according to their characteristics. 

It is based on a view of the world known from Plato’s 
metaphysics called essentialism. Essentialism is the idea 
that the world is divided into real, discontinuous and 
immutable “kinds”. This idea forms the basis for most 
typological constructions, particularly of stone artefacts 
where essential forms are often thought of as “mental 
templates”, or combinations of traits that are favoured by 
the maker. Variations in the artefact forms and attributes 
are seen as a consequence of the imperfect realization of 
the template and are usually attributed to differences in 
raw material properties or individuals’ technical 
competences (Hill and Evans 1972).  

Typology, as a scientific method, started to be formed in 
1891 when A. de Mortillet established a concept of 
“industry” in archaeology as a specific set of tools 
accompanying respective prehistoric culture. The first 
proposals of typological nomenclatures (G. de Mortillet, 
J. Déchelett, H. Breuil, V. de Pradenne) were rather 
simple descriptive terminologies based on a subjective 
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definition of attributes which differed from almost each 
archaeologist and, therefore, artefacts names were mostly 
incomparable with other archaeologists’ descriptions 
(Fridrich 1997). For this reason since 40-50s of the 20th 
century the first internationally accepted nomenclatures, 
common for all scientists, started to be formulated. These 
first nomenclatures corresponded with the era they were 
created and reflected the influence of then strongly 
accepted classic evolutionism according to which all 
progressive evolutional changes in Palaeolithic industries 
correspond with the changes of a biological evolution of 
the humankind and the society. 

In the 19th and early 20th century archaeological 
typologies were usually constructed using a combination 
of empirical observation and intuition. With the 
development of statistical techniques and numerical 
taxonomy in the 1960s, mathematical methods (including 
Cluster analysis, Principal components analysis, 
Correspondence analysis and Factor analysis) have been 
used to build typologies (Dunnell 1986). 

During the first half of the 20th century plenty of 
typological nomenclatures evolved which considered 
different classifications of possible tool’s attributes. 
Gradually, the three approaches to creating a typological 
nomenclature have appeared, but only the first one is 
being widely used for descriptions of Palaeolithic 
industries nowadays. The first approach was represented 
by a group of French scientists (F. Bordes, D. de 
Soneville-Bordes, J. Perrot), who understood the tool 
type more or less intuitively as a shape which was 
repeatedly created mainly by a specifically located 
retouch. The shape has a particular name and reflects 
specific aspects of human thinking, characteristic for the 
respective time period. This approach relies on 
contemporary ethnographic parallels in which the 
significant artefacts have their own particular names and 
the nomenclature of different types corresponds with the 
language structure (Svoboda 1999). Bordes’ method 
allowed for relative comparison of tools of different ages 
and/or provenance and opened door to further 
possibilities of a statistic processing of prehistoric 
industries. Regarding to the extension of his work and 
permanent validity of his nomenclature, F. Bordes is 
being understood as a founder of the typology despite the 
other predecessors. Bordes’ method dominated in 50s and 
60s of the 20th century and is being used (mainly for 
Palaeolithic industries) with a few modifications 
nowadays (cf. Klíma 1956; Fridrich 1997, 2005).  

The second approach resulted from the effort to make the 
rating of a prehistoric industry as much objective as 
possible via definition of general characteristics which 
could be processed by computers, using the statistic 
methods. According to this group of archaeologists (for 
example G. Laplace, H. de Lumley, T. Weber or D. 

Maniu) the “type” results from the complex statistic 
analysis and correlations of the attributes which are in 
concord. The “type” is understood as a complex of 
repeatedly appearing attributes (raw material, retouch, 
production process etc.) This “analytic” typology believes 
that the above described “descriptive” nomenclature is 
incorrect and the “type” name is for the higher 
objectiveness replaced with numbers (Malina 1980). This 
allows to code the “tool type” as a number system and 
consequently to compare them via statistic analysis. In 
case of the use of statistic evaluations the first approach 
may seem to be more subjective and the second more 
objective, but the “objectiveness” could be illusory 
(Svoboda 1999). However, in everyday practical 
application, the numerical system is barely used, only for 
some extra analysis or the extension of the classic 
Bordes’ nomenclature to counterpoint specific features of 
the studied industries with using the numeral indexes 
(Klíma 1956; Fridrich 2005). As an integrating approach 
for the Boarder’s typology and the statistic comparison 
could be considered the morphometric analysis (e.g. 
Fridrich and Sýkorová 2005). 

Lewis R. Binford tried to present a third approach to the 
industry nomenclature. Based on ethnographic 
comparisons, he claimed that tool typology not 
necessarily has always some ethnic or social meaning 
(Svoboda 1999). From his view, the “tool type” is not the 
cultural indication, but it should more reflect the real tool 
function which it was intended to be used for. Binford’s 
nomenclature points to all stages of the tool production 
(human behaviour and activities connected with the tool 
production) more then to the very result of the 
production, the tool itself. The analysis should include 
not only the retouched pieces but all the debris which 
arose while the tool was made. Binford’s intention was to 
describe the integration of the artefact into the complex 
system and point mainly to the function of the tool 
(Binford 1982). Typology, in his conception, tries to 
determine the relations between the specific forms of 
cultures, different environments and economy, where 
every single element can have a different role/function in 
each system. L Binford did not create a “new” 
nomenclature in the very sense of the word, but he rather 
extended the understanding of the “tool” in the context of 
everyday activities of the prehistoric society. 

As it is evident from the above described approaches to 
understanding of the “tool type” and creating of unified 
nomenclature, there is a serious contradiction between the 
function and the form already in the typology itself. 
Further, each of these approaches has its advantages and 
disadvantages. On the contrary, traceology focuses more 
or less only in the tool function. Necessarily, in some 
cases, the conflict between the typological classification 
(tool name) and the real way of its use (function) must 
appear. This means that the tool “scraper” would not have 
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been necessarily used for “scraping” but for example for 
cutting or other different working activity. Also there is 
not always obvious a clear relation between the retouch 
distribution and the specific type or location of the use-
wear traces.  

Several comparative studies on functional analysis have 
indicated that no single tool type can be confidently 
assigned to either a single manner of use or worked 
material on a scale greater than that of the individual site. 
However, it is possible within different sites to observe 
correlations between metrical/morphological attributes of 
particular tool types and various functions (e.g. tool 
thickness, the edge curvature and etc. specific to worked 
material or activity). This would suggest that, if one is 
interested in function, it is generally more appropriate to 
look at the characteristic of the individual edges, than the 
overall shape of tool, as was also stressed in 
ethnoarchaeological studies (e.g. Gould et al. 1971; 
White et al. 1977; Hayden 1979). It is also clear that the 
retouched edges of the formal tool types need not to be 
the only utilised part of the tool’s perimeter. Furthermore, 
many of the studies have demonstrated that many 
unretouched artefacts, in typological terms waste 
products or not tools, have in fact been utilised and can 
considerably contribute to better understanding of the 
daily activities carried out at the various sites.  

However, every artefact is changing dynamically during 
the time of its use, having its own specific history and, in 

the course of time, can change its shape and/or function. 
This is most typical for Middle Palaeolithic scrapers 
(Dibble 1995) or ancient Egyptian knives (Svoboda 
1999), which were continuously used and re-sharpened. 
The function could be changed when the tool was 
damaged or broken and then “repaired” or “remade” into 
a different tool type. Nevertheless, the previous use-wear 
traces can remain on the surface of such a remade tool 
and may be in an illusory contradiction to its new 
function. 

The micro-wear analyses demonstrate that the method is 
not only capable of producing interesting though trivial 
functional interpretations of individual artefacts, but also 
that traceology can provide more general statements to 
study of tool using and tool manufacturing behaviour 
(Keeley 1981; Plisson 1982; Jensen 1982; Gendel 1982; 
Dumont 1983; Moss 1983a). Such information offers 
prehistorians the opportunity to check the validity of 
imposed “functional types” and to differentiate attributes 
of tool morphology relating to function from those of 
apparently non-functional or stylistic significance 
(Dumont 1987).  

Although, it would be fallacious to automatically 
associate a certain tool type with a specific function, this 
does not imply that typology have become worthless. It is 
still necessary and very valuable for classification of 
assemblages but it also has a great use as a temporal or 
spatial marker (cf. Tomášková 2003).  

 

1.2 Interpretative possibilities and limits of the method 

Microwear analysis can be a tool for solving questions 
regarding the form and function of implements and the 
activities and tasks carried out by the inhabitants of a 
settlement. At an intra-site level, functional data can 
assist in the search for activity areas. Traceology is an 
interpretational procedure and, as in most archaeology, 
some materials carry more information than do others. 
Thus, the level of resolution is better for some categories 
of wear traces than for others and that inference on 
function must respect these conditions. 

Most of working activities leave a visible record at the 
surface of a tool in a form of specific modification. The 
use-wear traces can be visible just by a naked eye but for 
a more detailed interpretation, the microscopic analysis 
must be performed. Recent studies were also focused on a 
“positive” form of a use interpretation. When the tool is 
examined immediately after it was uncovered from the 
layer and the surface is kept intact, it is sometimes 
possible to find also the organic residues of the worked 
materials and interpret the tool function with the 

knowledge of the exact type of worked material (e.g. 
Hardy et al. 2001)  

The interpretation of the microwear traces requires a 
systematic methodological approach taking into account 
variations in rocks, materials worked and morphologies 
of the tools, as well as the relative ecological and cultural 
situation of the sites, and last but not least the natural 
agencies effecting the surface of prehistoric chipped 
tools. The terms “interpretation” and “identification” play 
a key role in traceological methodology. The 
identification means the definite determination of the 
exact function, worked material etc. which is supported 
by the historical records or other direct evidence and 
therefore it is for 100% sure that the determination is 
correct. On the other hand, the “interpretation” involves, 
to a certain extent, a subjective explanation of found 
evidence (use-wear traces) which is interpreted upon the 
scientist’s previous experience and opinion. The 
interpretation can correspond with the prehistoric reality 
but not necessarily. The rate of objectiveness of any 
interpretation can be evaluated by the concordance with 
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other analysts and proven via blind tests on experimental 
pieces.  

The possibilities of the micro-wear method are to a great 
extent limited by the following factors: 

• raw material from which the tool was chipped and its 
coarseness 

• contact material which was worked by the tool 
• time and intensity of using the tool 
• total age of the tool 
• postdepositional modifications affecting the tool 

surface not only during its deposition in soil matrix 
but also during its excavation and examination and as 
well its following storage in depository 

The use quality of the tool is determined also by the 
quality and homogeneity of the raw material used for tool 
chipping, i.e. whether its structure is compact like for 
example with obsidian and cryptocrystalline silicates 
(flint, chert, radiolarite) or whether it consists of small 
grains or crystals like quartz or quartzite. The character of 
the raw material influences not only the chipping options 
of a tool (the length and angle of the edge), but later it 
also affects the development of the use-wear traces. 
Especially, the non-homogeneous raw materials may be 
quite specific from the use-wear point of view, as the 
releasing of the grains from the edge during the contact 
with a worked material on one hand can improve the edge 
quality due to “self-sharpening”, but on the other hand 
the edge removal of the very edge can be faster than the 
development of the use-wear traces. In general, the 
coarser the raw material is, the slower is the formation of 
the polish and striations. Normally, polish develops 
topographically, so that the surface ridges and elevation 
are the first to change, forming circumscribed spots of 
polish components. These are broken or surrounded by 
the dark, unchanged, low-lying areas. As work proceeds 
the lower areas slowly become polished too, so that the 
individual polish components are gradually linked. The 
ultimate end product is an unbroken polished surface. The 
reason, why larger percentage of coarse-grained tools is 
interpreted as being “unused” than of fine-grained 
specimens, is that the polish is developed on the highest 
points of the surface and it takes it longer to join into the 
visible spots of polish. The initial stage of polish 
formation during which no characteristic attributes are yet 
developed (i.e. the visible distinctive spots have not been 
formed) prevails much longer and can be overlooked or 
hidden. 

Likewise, the hardness of raw material contributes to the 
level of development of the use-wear traces because for 
harder raw materials it may take significantly longer 
before the use-wear traces are developed then for the 
softer ones. For this reason, the development of the use-

wear traces is understood only as a relative indicator and 
it is not possible to make a general quantification neither 
in time nor intensity units (i.e. it is not possible to 
estimate the exact worked time in hours/minutes, etc.). In 
addition, the type of the raw material can influence the 
persistence of use-wear polishes during the tool 
deposition in soil matrix. The experiments with chemical 
alternation of micropolishes demonstrated that, for 
example, all polishes on the Tertiary flint were destroyed 
more quickly than those on the Cretaceous flint (Plisson 
and Mauger 1988). In general, the lower is the degree of 
recrystallization of silica the less is the raw material 
resistant to chemical attack. 

No mater which raw material it was made from, every 
used tool may display two kinds of use-wear traces: the 
edge removals and/or polishes. Degree of their 
development depends on the hardness of a contact 
(worked) material, the time/intensity of working activity 
and the following postdepositional forces.  

The edge removals, sometimes also called “use-retouch”, 
develop as the effect of edge stabilization during the tool 
use and correspond with the hardness of contact material 
and the direction of a tool movement. The principle of 
“use-retouch” origin is pretty similar to the 
manufacturing of the “intentional retouch” (made to 
change the tool shape and edges via microchipping) and 
which, as I supposed, might have been probably inspired 
by the “use-retouch”. The difference in appearance of the 
“use-retouch” and “intentional retouch” is more or less 
made by a systematic approach during the intentional 
retouching when the microchipping is made usually on 
one side of the edge. Also, the “intentional retouch” is to 
a certain extent standardized in the size and shape of 
microflakes. Moreover, there is a high regularity and a 
functional intention in its distribution on the tool edges. 
The “intentional retouch” supports the edge stabilization 
and prevents the extensive edge removals which usually 
appear during the very first moments of a tool usage 
(mainly when hard contact materials are worked). For this 
reason, if the intentional retouch is present on the 
analysed edge, the interpretation possibilities, based 
solely on the edge removals (LPA) without further 
analysis of polishes, are significantly miner because the 
development of edge removals was influenced, limited 
and/or masked by the intentional retouch. The special 
type of the edge removal is the edge rounding. 

Obviously, the degree of edge damages corresponds with 
the tool shape, whether the tool selected for the task had 
the most suitable working edges. Moss (1983b) 
demonstrated that edges with a straight cross-section are 
much more efficient for various tasks and do not get 
damaged so quickly as irregular edges (see also Kaminga 
1982). This relate to Plew and Wood’s (1985) 
observations, that tools which worked efficiently 
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sustained far less edge damage than those which were 
obviously inappropriate for the activity. This is necessary 
to bear in mind during the comparison of the 
experimental results with the prehistoric tools as their 
users were much more aware of stone tools nature and its 
convenience for a respective activity. Therefore, the edge 
damage could be more frequent on experimental than on 
prehistoric tools. 

According to edge damage attributes, the worked material 
hardness can be approximately estimated. But some used 
materials might be available in several hardness 
categories, moreover they can continually overpass from 
one state to another. Generally, the worked material can 
be divided into two or more hardness categories, but the 
exact distinctive line between the categories cannot be set 
(see the previous chapter).  

The use-wear polishes are specific modification of the 
tool surface at the place of a contact with the worked 
material. The exact mechanism of its development has 
not been found and it seems that it can be different for 
different groups of contact materials. The interpretation 
of contact materials based on polishes allows for 
interpreting of the group of contact materials in 
categories: wood, hide, bone, antler, cereals etc. 
However, the ability to distinguish between the contact 
materials is not given by different kinds of polishes, 
specific for every contact material, but due to the 
different attributes of a developed polish (e.g. the 
extension, distribution, localisation, topography, etc.) and 
the other features that appear in the polish structure. The 
contact material must be interpreted according to a 
combination of all attributes because any attribute itself is 
not unique for the respective contact material and only 
their specific combination makes the polish view 
“characteristic” for the respective contact material. 
Therefore, in some cases it can be difficult to interpret the 
contact material as the attributes are sometimes not clear 
enough to distinguish the groups of close contact 
materials, especially antler-wood-bone group, as the 
polish characteristics may overlap. The researches 
indicate that under certain circumstances it is possible to 
distinguish among the tree materials (antler-ivory-bone) 
use wear polishes, but solely on the experimental level 
(Keeley 1980; Vaughan 1985a). Likewise, the polishes 
caused by the working of soaked antler and green wood 
in transverse motion, such as scraping, can be virtually 
indistinguishable from each other in the early stages of 
formation, while in a more developed stage they begin to 
look dissimilar (Keeley 1980; Vaughan 1985a). 
Therefore, on the basis of what it is known about relevant 
causes for polish formation and given the fact that 
published and unpublished blind tests constantly show 
identification problems (Unrath et al. 1986), most 
analysts now limit their determination to certain groups 
of materials, rather then to a specific substance (contact 

material). The problem is not that the polishes look alike 
at certain stages, the issue is to be aware of this situation. 
The group inferences are based on the estimation of the 
limits of the method and of the foundation on which the 
conclusion rests. The problem may arise when the 
interpretation is pushed too far (Juel Jensen 1988). 

Polish must develop to a certain stage before it begins to 
exhibit diagnostic or material-specific features and some 
wear traces pass that threshold more slowly than others. 
Subtle materials such as soft vegetable, fat or meat 
usually do not develop beyond the “generic weak stage” 
(Vaughan 1985a) or “greasy lustre” (Gijn 1990) even 
after 60 to 90 min of use. A well developed polish can 
display different degrees of brightness or reflectivity 
depending on the texture of the polish surface. Surface 
topography and relative brightness are the most important 
polish attributes. Together with the density of polish and 
the polish extension away from the edge, they constitute 
some of the main criteria for determining contact 
material. However, in spite of the growing understanding 
of formation processes provided by high-technology 
measuring techniques, micropolish is first and foremost a 
visual phenomenon. For that reason the HPA is based 
principally on a formal analogy, comparison of 
prehistoric wear attributes with experimentally induced 
ones, without full knowledge of the relationships between 
these attributes (Juel Jensen 1988). 

As the unique feature for a distinction of each specific 
material does not exist, it is much more precise to speak 
about an “interpretation” of the worked (contact) material 
rather then “identification”, as we can never be 100% 
sure about the relation of the observed use-wear traces to 
the worked prehistoric material and activity. Moreover, 
some working activities could have involved procedures 
which had been already forgotten/lost (for example some 
special additives for the hide processing, etc.) and 
therefore the use-wear traced provided by the 
experimental work cannot be fully identical with those 
found on the prehistoric tools, even leaving aside the 
postdepositional modifications. 

Beside the worked material, use-wear analysis can 
provide information about kinematics of the used tool 
edge towards the worked material and, therefore, the 
probable working activity can be estimated. The 
description of a direction of the motion is related to the 
used edge. According to the basic directions of a tool 
movement during its usage preserved in use-wear traces, 
the more complex activities can be suggested. Traces 
with a longitudinal orientation correspond with cutting or 
sawing. The transversally oriented traces can represent 
scraping, adzing/wedging, chiselling or planning, 
depending on the tool type. The traces of a diagonal 
motion can point to such activities as engraving, 
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chopping, shaving or whittling. The specific traces can be 
preserved for boring, drilling or piercing. 

A special category is represented by the use-wear traces 
originated from hafting. The traces are connected with the 
material the haft was made from and the used banding 
and therefore they can be rather confusing, more so, when 
the direction of the motion characteristics and location of 
the use-wear traces on the tool surface are considered. 
Unfortunately, it seems that the hafting traces are rarely 
preserved or that it is difficult to uncover and properly 
interpret them. Especially on Palaeolithic tools, the 
evidence of hafting is more often indirect and the idea 
if/how some types of tools were hafted is still rather 
unclear as the hafts have been found only exceptionally. 

The interpretation of the use-wear traces could be 
methodologically difficult, mainly of Palaeolithic 
implements, as they are in most cases extensively 
affected by postdepositional processes that may hide or 
partially remove the use-wear traces from the tool 
surface. Considering this restraint, it is necessary to 
express the degree of analyst’s certainty of the use-wear 
traces interpretation, for example by using the category 
"unsure". The common use-wear traces reached by 
working organic materials tend to disappear or loose 
visibility due to impact of chemicals, either acids or 
hydroxides. These chemicals are present in the 
environment and affect the prehistoric artefact for a long 
time, while it is being deposited in the soil matrix. It 
seems very probably that the soil chemical composition 
plays a dominant role in the process of a patina formation 
and therefore it is logical that the growing age of artefact 
correlates with a lower probability of the use-wear traces 
persistence on its surface. In cases where the polish was 
only weakly developed (either due to a soft worked 
material or short time of usage), it may be completely 
removed from the surface of the artefact after a long time 
affect of chemicals in the soil. Moreover, patina itself 
decreases the polish brightness and the visibility of the 
polish structure so the less developed polishes can be 
almost invisible or not interpretable on such an affected 
surface. This is probably the reason why the use-wear 
traces are so rarely preserved on tools from the old 
Palaeolithic and use-wear analysis is based mainly on 
LPA, in case that it is performed at all. 

However, even if all conditions seem favourable (a 
minimum of postdepositional modifications, fine-grained 
raw material) some activities, especially those involving 
working of meat without tendons and bone or fresh soft 
green plants or very short time uses in general, can be 
underrepresented in relation to the polishes caused by 
harder matters or the working of hides, or the traces 
might be even completely missing in the analysed 
assemblage. Obviously, the negative evidence cannot be 

considered a proof; all other possible found artefacts not 
only lithic must be considered. 

The other problem arising during a functional 
interpretation of activities and tasks is their location at the 
site. It is necessary to bear in mind that the location 
where the tool was found not necessary represents the 
place where the activity was performed. This can be 
tricky especially for implements with the evidence of 
hafting, as the manufacture of hafts was probably a time 
consuming task, the worn-out implements were brought 
“home” where the new implements were inserted into 
hafts. Then, the worn-out flints were discarded far away 
from the location of their actual use, in hearth areas of the 
settlement. Thus, a concentration of hide-working 
implements does not necessarily indicate a hide 
preparation locus; it might as well be an effect of 
rehafting or retooling enterprises or secondary disposal 
procedures (Keeley 1982). And vice versa, some types of 
used artefacts may have been dislocated from the site 
whenever the tools were transported from settlement to 
their location of actual use, i.e. used outside the 
settlement area. Therefore, the mobility of the tools must 
be taken into account prior to making any statements 
about configurations being activity areas. 

The last problem deals with the palimpsest of 
occupations. It is almost impossible to separate various 
use-instances of a site without contextual evidence (other 
artefact categories relationship of which can be 
demonstrated). Use-wear analysis offers a possibility to 
examine a “real” relation between the artefacts found in 
the same vertical position (layer), e.g. bones and tools. 
On the other hand, the numerical specifications of the 
amount of e.g. wood-working or hide-working 
implements observed in a given assemblage may reflects 
just an absurd average of several independent occupation 
episodes. Therefore, while the microwear analysis can 
provide important additional information about individual 
flint objects, this evidence must still be evaluated and 
assessed in the light of site formation processes and 
problems (Juel Jensen 1988). 

In conclusion, the microwear analysis can add more 
details to our picture of daily life at the sites, part of 
which could not have been attained by any other way, but 
their interpretation must be made responsibly. Microwear 
analysis cannot be taken as the exact “measuring” 
technique, i.e. the method does not provide quick and 
secure answers to whatever question asked concerning 
the use of specific artefacts, but it is an approach founded 
on interpretation analogy and based on observations of 
the clusters of wear attributes that are considered to be 
relevant to functional inference. 

 

 



Material and Methods 

2. Material and Methods 

The Palaeolithic material is often supposed to be 
unsuitable for use-wear analysis due to loss of 
preservation or high postdepositional modification 
(Keeley 1980; Anderson-Gerfaud 1981). Nevertheless, 
other studies have shown that micro-wear traces caused 
by use could be preserved on even the most ancient 
African tools (Keeley and Toth 1981) or Middle 
Palaeolithic tools (Roebroeks et al. 1997). According to 
these results, use-wear analysis has been attempted on the 
Moravian Palaeolithic chipped artefacts to prove or 
disprove the possible source of scientific knowledge. 

The main objectives for use-wear analysis were: 

• to identify the method of use and the worked 
material by selected tools and then compare the 
results with the presumption (anticipation) of 
archaeologists and other findings from the excavated 
site, 

• to compare sites Stránská skála, Pavlov I, Dolní 
Věstonice and Karst according to interpreted traces 
and the length of settlement, 

• to compare the typological groups with the 
determined functional results,  

• to test if the selection of the raw material was 
influenced by a specific function of the tool,  

• to compare the functional results of the typological 
groups with other published analyses,  

• to evaluate the potential of both methods of use wear 
analysis for the analysed Palaeolithic sites. 

Interpretation of the contact materials was based on the 
structure of polishes, striations (HPA) and edge damages 
(LPA) and compared with the use-wear traces on the 
experimental tools. The reliability of the method and my 
capability of the interpretation of observed use-wear 
traces were repeatedly approved by blind tests performed 
in Leiden Laboratory, using their extensive collection of 
experimental tools.  

The result part is divided into five chapters:  the results 
for the four analysed sites and the discussion of the most 
important and frequent types of the chipped tools. The 
sites results are first discussed per the respective site and 
the outcomes, when possible, are compared cross-sites. 
As the sampling of the analysed assemblages differs, only 
some results are comparable. However, the outputs are 
structured in the same manner for easier orientation. 
Discussion of the possible relations between morphology 
and function was made across all analysed sites and 
compared with other published use-wear results gained 
for different cultures and time periods. 

 

 

 

 

2.1 Artefacts 

Four different excavations were selected for the analysis: 
Stránská skála III/IIIa, Pavlov I, Dolní Věstonice II 1999 
and selected karstic settlements. Each site represents a 
slightly different type of settlement and culture. All 
analysed artefacts came from excavations made by 
Institute of Archaeology ASCR Brno, where the artefacts 
are also deposited. Every excavation was then published 
in a detailed report of wider international project or in 
series of institutional monographs. As the respective 
researches were a part of multidisciplinary projects, the 
sampling was specific to the needs of the research and 
based on recommendations and requests of the 
archaeologists.  

Usually, controlled site-specific studies include the 
functional analysis of total or at least well-represented 
artefact populations at various levels of resolution: a) 
small assemblages, b) implements associated with a 
feature at a given site and c) tools and knapping debris 

from one or several refitted cores (cf. Juel Jensen and 
Petersen 1985; Vaughan 1985a; Symens 1986). A second 
line of sampling can be constituted by thematic studies 
that focus on particular types of objects, defined by their 
morphology or technology or by some macroscopically 
visible use-wear attributes such as the so-called sickle 
gloss (cf. Meeks et al. 1982; Moss 1983a; Fisher et al. 
1984; Unger-Hamilton 1985; Juel Jensen 1986; 
Anderson-Gerfaud 1986, etc.) 

The analysis of the entire collections was usually 
precluded due to a high number of excavated artefacts, 
therefore the sampling was based mostly on a) or b) 
strategy for site studies in a combination with thematic 
study approach to selected typology groups. The number 
of pieces which can be examined per day is 
approximately 5-8 (including the unused pieces). That 
makes use-wear analysis rather time consuming. The total 
number of the analysed artefacts was 551 and their 
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typological distribution was as follows in Tab.2-1. For 
further comparison, tools were divided into more general 
typological groups. The detailed information about the 
lithic material and selective criteria for each site are 
described in the respective chapters. 

All analysed pieces were drawn on data sheets with the 
indication of the exact location of observed wear traces 
and photos, if they were made to document typical and/or 
unusual examples of the use and not-use wear traces. 

 

Tab. 2-1 The overview of analysed tools by type and sites distribution. 
Typology 
groups Typology Stránská 

skála 
Dolní 

Věstonice Pavlov Karst Total 

backed blade  2 3 1 6 
blade  19 177 4 200 
crested blade  1 4  5 
retouched blade  1 15 1 17 

Blades 

truncated blade 2    2 
burin  1 64 1 66 Burins burin on broken blade   1  1 
burin + notch   2  2 
burin + point   1  1 Combi 
endscraper + burin   9  9 
flake  14 26 9 49 Flakes retouched flake   4  4 

Chisels chisel   7  7 
backed microblade  2 22  24 
crescent   1  1 
microblade  1 22 5 28 Microliths 

microcrescent   3 1 4 
bec 1  1  2 
borer   2  2 
burin spall   6 1 7 
core    1 1 
core flake   1  1 
chip   2  2 
notch 9  4  13 

Others 

pointed bec   1  1 
base of point   2  2 
point 1  3  4 
retouched point   1  1 
Font Yves point   1  1 

Points 

Levallois point 9    9 
endscraper 13  56  69 
scraper   1  1 Scrapers 
sidescraper 7  2  9 

Total  42 41 444 24 551 

 

2.2 Experiments 

Experimentation constitutes the microwear analysis only 
frame of reference and it is a necessary step toward 
development and refinement of inferences about tool 
functions. Experimental work does not serve just to create 
a comparative use-wear collection but together with blind 
tests, experiments also function as a control of the 

interpretational power of the method and for testing of the 
sources of errors. In this study, the experimental phase 
was continuously carried out but was not the main part of 
the research. However, about 50 experimental tools were 
used in order to understand the use-wear traces formation 
and development, as well as to create a small comparative 
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collection of tools. The experimental research focused on 
materials assumed to be common in a prehistoric life, 
primarily organic materials such antler, bone, wood, 
plants, hide and meat but also inorganic materials (soil 
and ochre). The prehistoric tools were compared with the 

traces on the experimental tools, using also the extensive 
collection of experimental tools (over 1000 pieces) in 
Leiden Laboratory. The Leiden collection was mostly 
used for my study and apprehension of the use-wear 
traces at all. 

 

2.3 Technical equipment  

It used to be emphasized that comparability between 
various use-wear studies can be only achieved when 
similar equipment is employed (Moss 1983a, 1986; Gijn 
1990). But the technical values of clarity, sharpness and 
depth of field provided by the leading companies 
Olympus and Nikon have developed to a very similar 
level during the last years, so that the data obtained on 
these microscopes are easily comparable. 

Every tool was analysed in two ways - implementing 
both approaches: LPA using a binocular microscope with 
up to 100x magnification or by using a hand lens, and 
HPA using the light incident microscope with up to 300x 
magnification (Olympus BXFM). This type of the 
microscope allows a sectional adjustment of its elements 
composition to be convenient for analysis of almost any 
size of possible observed pieces. The attributes of the 
polishes were assessed using 20x LMPLAN objective 
and 15x oculars. This magnification corresponds with the 
most appropriate magnification for general interpretation 
of polishes (Moss 1986; Gijn 1990) and provides the 
comparable visual phenomena (polish attributes 
description) with other analysts. The lower magnification 
(10x UMPLAN objective and 15x oculars) was used for 
scanning the piece for presence of polishes and 
examination of the wear location and its relation to the 
working edge. However, this magnification does not 
provide sufficient details to allow for interpreting of the 
polishes, except the extensive “sickle gloss” polishes. 

Filters employed included a polarizing filter, blue and 
green filter and Nomarski DIC. All filters were tested for 
achieving the best results either for observation or 
microphotography. Although the blue and green filters 
were frequently used in previous studies to increase 
contrast, I did not find them as helpful as other analysts, 
probably also as the digital camera was employed instead 
of the classic photographic equipment. Also, Nomarski 
has not brought much additional value for observing 
flint/radiolarite/chert artefacts. However, it could be 
helpful for analyses of non flint materials. On the other 
hand, the polarizing filter was employed for almost all 
observations as it significantly decreases the negative 
effects of the white patina to surface observation. 
Although the microscope could switch to dark-field 
illumination, this option was not used for use-wear 
interpretation in this research. 

The microphotographs were taken at first by an optical 
camera with an automatic light-exposure meter attached 
to microscope. However, this old system was very 
inefficient as the high number of photos of the analysed 
place must have been taken with a very unsure result. 
Unfortunately, the tool cannot be securely fixed under the 
objective so the micro-motions of the tool due to stone 
weight or other influences may occur during the 
exposure. As the exposure time is usually long the object 
often slowly moves out of focus. To minimize the 
exposure time it was necessary to use professional black-
and-white films with a high sensitivity (e.g. Ilford Pan 
films, 200-400 ASA) and extremely fine grain and high 
resolution power. The films should have been developed 
in a special way and photos were, in an ideal case, 
processed by the analysts itself to receive the best results. 
The commercial photo development I found completely 
useless as the automatic photo development machines 
were not able to focus the relevant part of the photo. So, 
besides the problem with the focus during the 
microscopy, the photos were not sharp due to their 
incorrect development. This could be minimized by self 
development of photos but still the necessity to repeat 
photography of a desired place when any of the 
previously made snaps did not look proper was very 
frustrating and expensive. As the photo must have been 
made in a bulk to fill the film the repeating work after 
film development (after a necessary time delay) was time 
consuming. 

Fortunately, during the research the technical 
development of digital cameras accelerated and this 
equipment started to be available for a reasonable price 
and also the chip resolution over 3 million of pixels is 
sufficient for the needs of this type of microphotography. 
The Olympus microscope allows direct attachment of the 
semi-professional Olympus digital cameras. Further, the 
external PixelView USB device + PlayTV USB Pro TV 
v1.18 software were used to transfer the image online to a 
computer display as there use to be a small difference in 
focus between standard oculars and the ocular for a 
camera. This device was not ideal due to a small 
resolution on PC display for focusing (320 x 240). Now, 
there are available much sophisticated solutions, for 
example Olympus QuickPHOTO MICRO 2.1. 
Unfortunately, the new photo equipment could have been 
used only at the very end of my work, for the Pavlov 
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periphery analysis, so that the most of photographs in the 
previous researches are in a lower quality. 

The microphotos were taken in a high quality JPEG 
format. Only a polarizing filter was used as any other 
filters significantly lowered the exposure time and 
removed some fine details, although they increased the 
contrast. However, this is not the highest priority for the 
digital photo anymore as contrast and other attributes can 
be adjusted immediately on the computer screen. Other 
advantage of digital photography is a possibility to 
magnify the analysed polish to the size which was not 
available with microscope oculars, i.e. obtain a higher 
magnification than 300x provided. I found it helpful for 
more detailed analysis of questionable cases of polish 
interpretation. However, this was possible only as 

additional information as the microphotos show only one 
horizontal plane and various topographical features of a 
polish spot may be out of focus. Therefore, it is still 
impossible to interpret use-wear traces solely on the basis 
of photographs, moreover, the distribution of the polish 
and its spatial relationship to the edges are transferable to 
the photograph only as a composition of several photos. 
There are now available software and devices capable of 
making a panoramic view of the large segment of 
analysed object or to make a “3D” picture by a 
composition of several following pictures with a different 
focus, but they are still too complicated and expensive for 
a widespread and routine practice of microwear analysis. 
But it is probable that the rapid technical development in 
these technologies will soon provide us with new 
possibilities regarding the microphotographs. 

 

2.4 Data registration 

The attributes of observed wear phenomena were 
registered in computer database system created in MS 
Access, inspired by the database systems used in other 
studies, mainly in Leiden laboratory. Van Gijn (1990) 
developed a complex system for registering data for a 
variety of assemblages, not only for those examined for 
the use-wear. The system I developed and used in this 
study did not require such complexity as it was used for 
the microwear analysis only. Therefore, the three-level 
hierarchical system (site-file, macro-file, micro-file; Gijn 
1990) was modified to two-level system (artefact-data, 
micro-data).  

The first level included variables concerning the entire 
artefact: artefact registration number, site, typology, 
morphology, raw material, grain size, fragment, artefact 
measurements, postdepositional modifications, cleaning 
procedures, photo registration, etc.  

The second level included variables defined for all 
analysed areas of the artefact: location of observed 
phenomena, edge angle, LPA variables (edge removals 
(ER) attributes – ER location, ER distribution, ER 
termination, ER orientation, ER width, edge rounding), 
HPA variables (polish (PO) location, PO distribution, PO 
texture, PO brightness, PO topography, PO width, 
striation amount, PO/striations directionality) degree of 
wear, direction of motion, final interpretation separately 
for LPA (hardness category of contact material) and HPA 
(contact material). Every analysed artefact has at least 
one micro-data record, either the interpretation category 

“no traces” or the full description of the observed wear 
traces. The tool can have one or more used areas – the 
amount was not limited but it was rare to find more that 
two areas used for different activities. Such a result could 
appear due to three possible situations: the tool was 
hafted, tool was used more than once (either on the same 
or on different contact material, including retooling) or 
the various used areas could have been caused by one but 
complex activity/task. However, it is very problematic to 
differentiate between the last two categories. Unless the 
rich contextual archaeological data collection from the 
excavated site is available, it is impossible to link several 
used areas in a behaviourally meaningful way (cf. Gijn 
1990). 

For the description of the observed phenomena location, a 
coordinates system based on general tool shape was used. 
The artefact was oriented in dorsal position with the 
proximal end facing downwards. If the proximal-distal 
orientation could not be assessed, the orientation was 
based on a tool shape (longitudinal axis + the dominant 
“functional” end facing upwards. Every observed 
phenomenon was precisely registered to 1:1 tool picture. 
However, for the following computer comparison, the 
traces were located by either a single coordinate which 
was the closest to it or, if it extended to a wider space, by 
two marginal coordinates, for example the polish 
covering the whole left edge. 
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2.5 LPA 

Low power approach (LPA) developed historically as a 
method dealing with the edge damages resulting from the 
use, especially with microscarring, using a low 
magnification. At this time the LPA method is usually 
involved as indivisible part of microwear analysis, 
providing extended information for HPA based 
interpretation. Although there are various problems which 
limit the interpretation of tool use solely on the basis of 
the edge damage, for example, the use retouch is difficult 
to distinguish from the intentional retouch or 
manufacturing, I was encouraged by Anne Louise van 
Gijn to make an independent record of the LPA attributes 
to evaluate the LPA possibility for the analysed 
Palaeolithic material. Therefore, the presence of edge 
removals (use retouch and edge rounding) was registered 
into database, including the detailed attributes of 
microscars: size, termination, location, direction.  

The hardness of the worked materials was divided into 
three categories (cf. Odell and Odell-Vereecken 1980, see 
chapter 1.):  

• hard materials (e.g. shells, bones, antlers, frozen 
materials, dry meat or dry hide)  

• soft materials (e.g. soft vegetable material, fresh 
hide, fat and other soft animal tissues but clay for 
ceramic products could as well be involved) 

• medium hard materials (e.g. wood, hard vegetable 
bulbs or roots, etc.) 

However, the medium hard category is meant only as an 
auxiliary category and can be considered an intermediary 
stage between soft and hard materials, just for more exact 
classification.  

Hide as a specific material can exist in all hardness 
categories, depending on the state of hide processing. The 
fresh hide represents a very soft but resilient material 
which during the following procedures of hide processing 
can change into a very hard and tough state (e.g. dry 
unprocessed hide). The other factor that may undoubtedly 
influence the hide hardness is the specie of the animal; 
understandably, different species have a different quality 
of hide (Anderson-Gefraud et al. 1987). Similar change 
of hardness of a worked material from hard to medium 
hard or even to soft can be achieved by soaking antler, 
bone and hard wood into water. In fact, these materials 
are almost un-manufacturable in a dry state.  

The edge rounding, the other phenomenon observed 
using the LPA method and recorded to database, is 
mostly connected with hide-working (Gijn 1990) and can 
help to differentiate the contact material but the 
postdepositional modification must be considered. 

The results of LPA were compared with the results 
received from the HPA method (see capture 7.8). 

 

 

2.6 HPA 

The used areas are usually located and preferably 
interpreted on the basis of a presence of the polish 
although the description of the use-polishes is the most 
intricate and subjective aspect of functional analysis, 
leaving aside the yet unfinished discussion about what 
constitutes the use-polish (see the chapter 1.). The 
methodology for recording HPA data of micropolishes 
was inspired by the one used in the Lithic Laboratory in 
Leiden. The data include various attributes such as 
brightness, distribution, texture and various topographical 
features (location, extent etc.) based on visual perception 
of polish topography – they have no bearings on the 
mechanics of the polish formation. Detailed descriptions 
of all attributes can be found in A.L. van Gijn’s book 
(1990). However, I found the verbal descriptions used for 
the above mentioned attributes rather subjective and I 
suppose that for their “sharing” with other analysts it is 
necessary to consider the attributes personally, to be sure 
what the “real” meaning of the description is. 
Nevertheless, this does not reduce the possibility of the 

polish interpretation; it is only more difficult to describe 
the polish “look” for the respective contact materials 
unlike the LPA where the description of observed 
attributes is much easier and more explicit.  

The other phenomenon observed by HPA was striation. 
Striations are grooves and scratches of varying 
dimension. Some can be observed with a naked eye, 
while others are only visible at high magnifications in the 
optical microscope or in the SEM. Striations are thought 
to be caused by abrasive particles or grit and they can 
reflect a range of processes, including the natural 
phenomena (Juel Jensen 1988). Thus, while striations can 
be valuable indicators of use motion, they can be 
considered the result of intentional work only when 
accompanied by other wear traces (Keeley and 
Newcomer 1977). Although some analysts attempted to 
correlate morphological stria-types with worked materials 
(Semenov 1957; Mansur 1983; Mansur-Franchomme 
1983) this research, as most of other studies (e.g. 
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Vaughan 1985a; Gijn 1990), used the appearance of 
striations, their orientation and their distribution on the 
tool surface, for the indication and interpretation of the 
working activity/motion only. 

As I did not have the opportunity to use any instruments 
for a residues analysis, this category was not included 
into this research. Also, as most of the artefacts had been 

cleaned immediately after the excavation with the HCl to 
remove a coating of mineral deposits from loess 
sediments, the appearance and analysis of possible 
residues would be rather limited at any case because most 
of the residues disappear after immersion even in a light 
acidic solution (pH 5) (Gijn 1990).  

 

 

2.7 Common variables 

As mentioned above, the final interpretation was made 
separately for the LPA and HPA method. But this does 
not necessarily mean that they were in contradiction. If 
both types of traces are present, both interpretations can 
be made, the HPA interpretation represents the type of 
worked material while LPA interpretation indicates its 
state at the time it was worked. 

The development of use-wear traces is influenced by 
several factors (see chapters 1.2 and 2.9): the raw 
material, contact material, motion, duration of work, 
exerted pressure, intensity of work, worker’s experience, 
etc. Therefore, all these variables cannot be interpreted as 
duration of work but rather as the degree of wear. This 
value includes also the factor of postdepositional surface 
modification which further influences the preservation of 
the use-wear traces, i.e. the analyst’s certainty of the use-
wear traces interpretation.  

The categories used for description of the degree of wear 
and the certainty degrees were set as follows: 

• no traces 
• not interpretable 
• unsure (50% certainty that the traces are from the 

use) 
• probably used (75% certainty that the traces are from 

the use) 

• lightly worn (99% certainty that the traces are from 
the use) 

• lightly + possibly resharpened (99% certainty that 
the traces are from the use) 

• medium worn (99% certainty that the traces are from 
the use) 

• heavily worn (99% certainty that the traces are from 
the use) 

The motion of the tool during the work was interpreted 
and concluded for both methods, LPA and HPA, if the 
directionality attributes were available (orientation of 
scars, PO/striations direction). The description of a 
direction of the motion is related to the used edge. Due to 
the lack of contextual information about the excavated 
sites and the working activities carried out in Palaeolithic 
in general, the motions were strictly divided into basic 
geometrical directions (longitudinal, transversal, 
diagonal), although they could be associated with a 
specific working activity. Together with the contact 
material interpretation, the personal judgment on activity 
could be made but I felt the implicit name should not be 
included in the concluding interpretation as, mainly due 
to the character of a wear preservation, this cannot be 
taken for granted.  

 

 

2.8 Cleaning 

The examined tools had to be cleaned before the 
microscopic analysis to remove superficial impurities that 
may cover the use-wear traces during the observation. 
The cleaning of implements prior examination constitutes 
an essential, but much debated, part of the microwear 
research. There are several approaches to cleaning 
methods of the prehistoric tools.  

Some analysts have the opinion that it is necessary to 
clean the analysed tool very carefully, using alcohol, 
warm detergent solution, chemicals (10% HCl to remove 

minerals deposits/carbonate encrustation and 20-30% 
KOH to remove organic residues) and ultrasonic bath 
(Keeley 1980). The series of all steps is extremely time 
consuming and therefore the procedure is often 
simplified, for instance by using only HCl. Also, the 5%-
35% solution of H2O2 can be used to simulate the effects 
of diagenesis or burial (Anderson 1980; Jahren et al 1997; 
Derndarsky and Ocklind 2001) or 5% NH4OH (Evans 
and Donahue 2005). 
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On the other side, some scientists suppose that 
Palaeolithic and Mesolithic industry should not be 
cleaned with chemicals at all (unless they are covered 
with a coating of mineral deposits) as some results have 
indicated the vulnerability of polishes to a chemical 
attack (e.g. Plisson 1986; Plisson and Mauger 1988). The 
scientists stress that the ancient artefacts were deposited 
for a long time in soil matrix, where they were exposed to 
natural chemical solutions, so a minimum of the original 
organic remains could be preserved or fixed on the tool 
surface. Therefore, further use of chemicals would be 
redundant or even more harmful (Gijn 1990; Juel Jensen 
1994; Levi-Sala 1996).  

The cleaning is also necessary from the point of a 
definition what constitutes a “polish”. The most 
satisfactory seems to be modified Vaughan’s definition of 
micro-polish as “an altered flint surface which reflects 
light and which cannot be removed with weak acids, 
bases and solvents” (Gijn 1990; Moss 1986). This 
indicates that in some cases the cleaning is necessary, 
otherwise not polish but residues would be observed and 
the interpretation could be misleading (e.g. Bettison 
1985). However, there is not enough knowledge about the 
polish structure and about their long-term reaction to 
chemical solution. Although, the polishes appear not to 
change in the optical microscope, the effect of chemical 
cleaning can prevent future application of more powerful 
and precise measuring techniques than the optical ones 
(Andersen and Whitlow 1983). 

Considering all the above opinions and experiments, I 
decided that a detergent solution, alcohol and low 
concentration of HCl solution (if necessary) should be 
sufficient for the microwear analysis of prehistoric tools. 
I rejected the usage of hydroxides due to their ability to 
etch/dissolve silica and their contribution to white patina 
formation, although some researchers use them for 
removing the residues. However, every time the raw 
material and artefacts condition must be considered 
independently to avoid a possible damage of the surface. 
Especially Palaeolithic tools should be cleaned without 

using a high concentration of chemicals as they can 
remove lightly developed polishes preserved on the 
surface or accelerate the development of postdepositional 
modifications such as patina which in the end also 
disables the polish observation. Acids could have a 
negative influence on use-wear traces observation as low 
pH can cause a postdepositional sheen (Rottländer 1975a, 
1975b).  

All analysed tools were cleaned before the analysis by 
using a weak cleaning solution (lukewarm soap/detergent 
water) and consecutively saturated by immersing in water 
for 15 minutes. Saturation was done because most 
artefacts had a secondary coating of mineral deposits and 
therefore cleaning by a weak solution (less than 5 %) of 
HCl was necessary (for 2-5 min). Water saturation should 
lower or inhibit the penetration of HCl into a stone 
surface and prevent the delayed development of sheen. It 
was ascertained that chemicals will continue to work on 
the structure if penetrate into a stone surface (Gijn 1990; 
Juel Jensen 1994). After the use of HCl the tools were 
rinsed under water current and once more immersed into 
detergent water to neutralize possible remains of acid. 
Used weak chemical solutions should have not caused 
any removal or alteration of micro-polishes. Higher 
concentrations or other solutions were not used. Before 
and during the microscopic analysis the tools were 
cleaned by 80% ethanol and cotton wool tampons to 
remove fingerprints. Acetone was used only to remove 
lacquer which covered the evidence number. 

On the other side, the fresh experimental tool should be 
cleaned in chemical solution(s) to remove the residues 
and juices of worked materials that are strongly bound to 
a tool surface. If they are not completely removed they 
can falsify the observed appearance of use-wear polishes. 
Further, the usage of chemical solutions to some extend 
simulates the conditions of a tool that would have been 
deposited in soil matrix and similarly affects the 
developed experimental traces accordingly to the 
processes the ancient tools were exposed to. 

 

 

2.9 Postdepositional modification 

All irreversible surface modifications/damages which are 
not connected to the tool manufacture or usage are 
considered to be the postdepositional modifications. Most 
of them start to affect the surface after the tool functional 
life, but exceptions can occur. The main “natural” causes 
are compaction of the soil, trampling, soil creep, water 
transport, matrix chemistry etc. Therefore, some analysts 
require the analysed assemblage to be derived from 
primary context only (i.e. not superficial excavations) (cf. 

Keeley 1980; Gijn 1990). However, this demand does not 
exclude the presence of postdepositional modifications 
although it lowers the probability of their appearance. 

The presence of postdepositional modifications usually 
cannot be judged with the naked eye only. Except the 
white patina, heavy burning or extreme abrasion, the 
modifications change the microstructure of the surface 
which manifests as a different light reflection in 
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microscope. So, the natural abrasion or sheen can occur 
even on assemblages which seemed to be of a fresh 
condition when examined with the naked eye (e.g. 
Mansur-Franchomme 1983; Moss 1983a). Therefore, it is 
necessary to get accustomed to the postdepositional 
alternation unique for each site while examining the first 
approximately 50 pieces, for which the interpretation 
must be later reconsidered (cf. Moss 1983a). 

Logically, as due to the assemblage age, the surface of all 
Palaeolithic tools, depending on the assemblage age, was 
always more or less affected by postdepositional 
modification which can differ not just among the 
excavated sites but also within the artefacts from the 
same excavation. However, there is not a clear linear 
dependency between the artefact age and the degree of 
postdepositional modification. In some cases of very 
ancient tools, which could be supposed unsuitable for 
use-wear analysis, their surface can be in a better 
condition than those from much younger periods. On the 
contrary, the processes of a tool deposition in a specific 
matrix seem to play the main role together with the local 
chemical and climatic effects that may affect relatively 
small region. The degree of postdepositional modification 
can also differ not only among the artefacts from one 
excavated site but also within one artefact itself. For 
example, one side of an artefact was affected with a 
heavy patina but the surface on the opposite side looked 
almost fresh. Or, some edges were rounded by abrasion 
and the others were sharp. Such a phenomenon was 
described on different excavated Palaeolithic sites of a 
different age and probably is connected with the speed by 
which the artefacts were covered with sediments (e.g. 
Gijn 1990; Roebroeks et al. 1997; Šajnerová 2003b). 

All artefacts, in here presented researches, derived from 
primary contexts, but a different time has elapsed since 
they were excavated, so the post-excavation alteration 
must have been tested. The most common observed 
postdepositional modifications were light abrasion, white 
patina, sheen and bright spots. The assemblages varied in 
age but all were embedded in alkaline matrixes – the 
loess-derived sediments or karts sediments so the 
chemical alteration should be of a similar type. That 
explains the presence of a high degree of white patina on 
most analysed flint/chert tools.  

White patina is a chemical alteration of the stone surface 
which manifests as a thin layer of whitish colouration 
covering (part of) a tool. The surface of white patinated 
flint/chert appears as porous and reflects light to all 
directions. Most authors agree that alkaline environments 
induce the white patina; its formation can be reproduced 
experimentally in various alkaline solutions with pH of 
10 or higher (Schmalz 1960; Rottländer 1975a, 1975b; 
Plisson 1986). The process of patination is connected 
with a slight weight loss, which is partly caused by 

dehydration of the chemical microstructure of a raw 
material (Schmalz 1960; Andersen and Whitlow 1983; 
Gijn 1990). Sometimes the formation of white patina is 
initiated also by the exposure to light, provided that the 
previous conditions were present but the patina has not 
appeared yet, for example during the excavation 
(Rottländer 1975b; Gijn 1990). Other conditions playing 
role in white patina formation, not connected to the 
matrix chemical nature, seem to be desiccation and 
exposure to a combined effect of sun, dew and 
temperature differences typical for hot climates which 
eventually lead to the total disintegration of the smaller 
artefacts (Texier 1981; Gijn 1990). However, dissolution 
of silica can be caused just by leaching the artefacts by a 
flow of pure water (pH 7) or degraded by a silicophage 
bacteria whose role in desilicification of flints is probably 
underestimated (Plisson and Mauger 1988). 

Unlike the flint/chert, the radiolarite artefacts were not 
affected by white patina, probably due to their different 
material microstructure. But their surface was modified 
with soil sheen, which origin has not been well 
understood yet (Rottländer 1975a, 1975b; Stapert 1976; 
Gijn 1990). I suppose that the sheen could be present also 
on the white patinated flint tools but its effect was 
conjoined in white patina optical interference.  

Beside patina, the appearance and variability of so-called 
bright spots on analysed assemblages could be very 
interesting. The origin of “bright spots” or a “friction 
gloss” is not clear at present. They are supposed to 
develop by a contact with other silicates or minerals (e.g. 
Shepherd 1972), or they can be in some cases an 
indication of hafting traces (Stapert 1976; Moss 1987b; 
Gijn 1990) although of the same origin, i.e. crushed stone 
particles in a haft binder or interspace. Bright spots were 
quite common on the analysed chipped industry and they 
were characterised by a high brightness, smooth polish 
texture and flat topography. But despite their size and 
extension, those spots were in fact isolated and located at 
position which did not correspond with the anticipated 
location of the use-wear traces on the working edges. 
Moreover, the polish intensity was too high considering 
the age of artefacts. Other diagnostic feature which 
usually distinguishes bright spots from the regular use-
wear polishes is missing directionality, i.e. the polish 
does not have any significant features which would refer 
to movement of the tool along the worked material. But 
this is not a dogma as extensive (use-like) bright spots 
with a clear directionality were observed on the analysed 
Lower Palaeolithic assemblage from Stránská skála 
(Šajnerová 2003b, Valoch and Šajnerová 2005). 

The mechanical alternations of artefacts, light abrasion 
and postdepositional edge scarring, used to be a result of 
compaction of the soil, trampling, soil creep or the 
excavation and post-excavation activities. As the nature 
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of the soil matrix, except the Karst assemblage, was more 
or less the same for the analysed artefacts, I could 
compare the influence of post-excavation damage of the 
Pavlov artefacts excavated in 1954-71 and Dolní 
Věstonice assemblage excavated in 1999. I have not 
observed any significant difference either in degree of 
patination, edge-scarring or abrasion between 
assemblages from those two sites or among the individual 
excavations in Pavlov site (i.e. 1954, 1957, 1970 and 
1971).  

Fortunately, the Research Center for Paleolithic and 
Paleoethnology in Dolní Věstonice (Institute of 
Archaeology ASCR Brno) treats their recent excavations 
with the respect that the artefacts could be analysed for 
use-wear traces and neither of the previously excavated 
assemblages were critically damaged by the post-
excavation activities, but I would still like to recapitulate 
several recommendations (based both on other analysts’ 
advices and my own experience) regarding the artefact 
handling to be suitable for use-wear analysis: 

1. Avoid using the metal screen for sieving as it 
produces irremovable metal polish. 

2. Avoid an intensive rubbing off the adhering 
sediments as this can produce abrasion of the 
artefacts surface and the use-polishes can be 
removed. If possible, the cleaning should be done 
under a water current with as little rubbing as 
possible. 

3. Avoid using pencil on artefact surface. The graphite 
makes a hardly removable layer on the most 
important parts of edges which hides any possible 
polish located there (Fig. 6-2).  

4. Place the evidence numbers outside the possible used 
areas, far away from the edges. The numbering with 
the ink and nail-polish does not cause any lasting 
damage but it takes a lot of extra time when it has to 
be removed from the analysed area and replaced to 
another, more suitable area. 

5. Avoid using NaOH for cleaning artefacts as it causes 
an intensive desiccation of the silicate structure. If 
necessary to use HCl, soak the implements in water 
prior the acid application and then follow by rinsing 
with tap water and neutralize the remains with a 
weak base (detergent water). The acids can cause a 
bluish sheen or yellow colouration of the surface. 

6. Avoid contact among artefacts (storing in large bags) 
as it causes extensive edge damages (which can 
remove the existing polish), friction gloss, linear 
streaks of polish, slight rounding of edges and ridges. 
If possible, put the retouched pieces in own bags. If 
refitting is concerned, it is better to leave it until 
wear trace analysis has been performed. 

7. Avoid scattering of large bags of flints onto table as 
it could cause extensive edge damages or artefacts 
fracture. Avoid repeated handling of implements in 
hands as it produces a meat-like polish. Therefore, 
the assemblage should not be used as “study-
collection” prior the wear trace analysis was 
performed. 

I am aware that it is not always possible to follow all the 
above mentioned recommendations but if it is done, there 
is much higher possibility of preserving the use-wear 
traces for further observations. 
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3. Pavlov I (excavation 1954, 1957, 1970-71) 

Pavlov I represents a typical settlement in the Moravian 
Gravettian landscape as defined by J. Svoboda (2005), 
which differs from the Aurignacian or Magdalenian 
landscapes. Gravettian sites in Moravia were related to 
the riverine networks and localized on the valley slopes 
and elevations in relatively low altitudes 200-300 m a.s.l. 
In the area, the sites were distributed in almost regular 
distances (Svoboda 1999, 2005). Formation of the large 
hunter’s settlements is a characteristic phenomenon of the 
Gravettian in Moravia (e.g. Předmostí I, Dolní Věstonice 

I, Pavlov I). These mega-sites are characteristic with their 
size (min. diameter of 100 m), the density of artefacts, 
thickness of cultural layers and charcoal deposits and 
complexity of activities. According to faunal analysis 
(Musil 2005) and the lithic industry (Verpoorte 2005) it 
seems the occupation of this site was of a permanent or 
semi-permanent character, with emphasis on the winter 
season.  

 

 

 
Fig. 3-1 General plan of the Pavlov I excavations, by Klíma and Verpoorte (2005). 
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Bohuslav Klíma opened excavation in Pavlov during the 
1950s and the research continued until 2004, when the 
international team of researchers completed a long-term 
multidisciplinary process of description and evaluation of 
the site and its inventories (Svoboda, ed. 1994 - Pavlov I: 
excavation 1952-53; Svoboda, ed. 1997 - Pavlov I – 
Northwest: excavation 1957-58; Svoboda, ed. 2005 - 
Pavlov I – Southeast: excavations 1954, 1956-7, 1963-4, 
1970-1). Comparable to other excavations made in those 
times, the data set was based on a 1 m square grid 
recording system so the data for more detailed 
microstratigraphy (individual, three-dimensional artefact 
records) are not available. 

The findings of human burials, carvings in ivory, the 
ceramic production, traces of colorants suggest that 
Pavlov and the near site Dolní Věstonice were the centres 
for activities related to rituals, information storage and 
transmission by the means of symbols, decoration of 
bodies and their ritual deposition in graves. Those traces 
of symbolism place Pavlov together with Dolní Věstonice 
on the top of the site-hierarchy not only quantitatively but 
also qualitatively as the places for special activities 
(Svoboda 2005).  

The decision to make a comparative approach of the older 
excavations of the densely settled area (excavation 1954-
6) and the peripheral areas (excavation 1957, 1970 and 
1971) provided a great opportunity to apply a set of new 
and modern methods to this exceptional settlement not 
only in Europe but worldwide. It was decided to select 
from the incredible amount of found implements only 
sample groups for use-wear analysis. The aim of the 
analysis was to prove the best approach in applying use-
wear analysis on this material and to evaluate the 
adequacy of using both methods - the High Power 
Approach (HPA) and the Low Power Approach (LPA). 
The second task was to decide whether there had been 
any differences between using tools made from two 
major raw materials (radiolarite, flint). The results were 
compared with the results from other sites with the focus 
on the interpreted use-wear traces and the length of 
settlement. Finally, the intention was to check whether 
one of those raw materials would be more suitable for the 
analysis, considering the high patination of flints. 

The final monograph “Pavlov I Southeast: A window into 
the Gravettian lifestyles” (Svoboda, ed.) including the 
microwear analysis results was published in Dolní 
Věstonice Series 14 (Šajnerová 2005). 

 

3.1 Material and sampling 

All provided assemblages are property of the Research 
Center for Paleolithic and Paleoethnology in Dolní 
Věstonice, the Institute of Archaeology ASCR in Brno. 
The analysed tools consisted of four sample groups 
according to the excavations: excavation in 1954A – 161 
pieces, excavation in 1957 – 112 pieces, excavation in 
1970 – 63 pieces, excavation in 1971 – 108 pieces. 
Considering the raw materials, the samples consisted of 
79% (352 pieces) of flint and 21% (92 pieces) of 
radiolarite. The distribution of the raw materials in each 
sample is presented in Tab. 3-1. 

Tab. 3-1 Composition of the raw materials in the 
analysed samples. 
Raw 
material 1954A 1957 1970 1971 Total 
Flint 93 104 61 94 352 
Radiolarite 68 8 2 14 92 
Total  161 112 63 108 444 

Detailed typology of the analysed implements was done 
by A. Verpoorte (2005) and Z. Bartošíková (2005). 
However, for further analysis the tools were divided into 
more general typological groups (Tab. 3-2).  

Tab. 3-2 Composition of the typological groups in the 
analysed samples. 
Typology 
group 1954A 1957 1970 1971 Total 
Blades 33% 60% 49% 44% 45% 
Burins 12% 13% 16% 19% 15% 
Combi 2% 3% 2% 5% 3% 
Flakes 12% 4% 6% 2% 7% 
Chisels 3% 0% 0% 2% 2% 
Microliths 20% 4% 6% 7% 11% 
Points 3% 0% 0% 1% 1% 
Scrapers 11% 15% 17% 13% 13% 
Others 4% 3% 3% 6% 4% 

The sample of the excavation from 1954A represents the 
central settled area. On the contrary, the samples of the 
excavations in 1957, 1970 and 1971 seemed to lie on the 
settlement periphery. Considering the archaeological 
context during the excavations (bones, fire places, living 
objects etc.), all the peripheries looked very similar. 
Neither did the typological group compositions of the 
analysed industry show any major differences. There was 
only a significantly higher amount of flakes and 
microliths in the sample from the central area (Pavlov 
1954A) than at the peripheries.  
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The analysed samples did not display any obvious 
differences in the typological structure between flints and 
radiolarites, only the microliths were more often made 
from flint. However, this difference could only be a result 
of the selection of flint artefacts as explained below. 

The selection of the analysed sample groups was of two 
types: the complete selection of all inventoried chipped 
pieces from a selected area (central settlement area, 
excavation 1954A) and the selection carried out under 
more restrictive criteria (settlement periphery areas, 
excavation 1957, 1970 and 1971). It is important to bear 
in mind that all chipped pieces were already pre-selected 
by excavators during the respective excavations and only 
the bigger or retouched pieces/tools were selected for 
inventorying. The vast majority of the stone artefacts, 
consisting primarily of small debitage, were stored 
collectively according to the excavation year. The sample 
pieces were selected only from the inventoried collection, 
the bulk material was not analysed. According to A. 
Verpoorte (2005) the inventoried pieces from the 
excavation in 1954 comprised about 5% of all the 
excavated pieces! Therefore, the percentage data of the 
analysed samples must be considered only as illustrative. 

During the excavations the found objects were 
documented by squares. Due to the enormous number of 
the excavated industry found in the central area of the 
settlement during the excavation in 1954, it was decided 
to make a complete sample of all chipped industry 
inventoried in pre-selected squares. The cultural layer 
reached 40 cm in some of the squares and it is supposed 

that it originated from several subsequent settlements. 
Therefore, from the central settlement area (excavation 
1954A) the squares 7/I and 7/II were chosen for use-wear 
analysis as they displayed a relatively thin layer of 
settlement, where all implements could be from the same 
settlement period. The assumption was also made that 
those squares did not represent exclusive working areas 
as the incidence of tool types corresponded with the tool 
type percentage in the whole collection. The second 
sample from the central settlement was created as a 
complete selection of all radiolarite implements 
inventoried during the excavation in 1954A. 

The samples from the periphery sites (excavations from 
1957, 1970 and 1971) were pre-selected by specific 
restrictive criteria: all retouched pieces or those pieces 
with a straight edge over 1 cm in length were selected for 
microanalysis. The primary collections of the inventoried 
pieces before the selection were: excavation from 1957 - 
520 pieces, excavation from 1970 - 261 pieces and 
excavation from 1971 - 923 pieces. This indicates that the 
pre-selected pieces (considered as probably used) in total 
amount of 283 pieces made up about 12-24% of all the 
chipped industry found at the peripheries. Moreover, 
according to Z. Bartošíková (2005) the inventoried pieces 
from the excavation in 1957 comprised about 25% of all 
the excavated pieces and 30% from the excavations in 
1970 and 1971. This must be taken into account during 
the interpretation (see chapter 7.7) 

 

 

3.2 Results and discussion 

Since the very beginning the results have been divided 
according to the expected settlement location - central 
area versus the periphery. In the central area samples, 51 
pieces from 161 analysed implements showed no use-
wear traces, which made up about 32%; from the material 
point of view 44% of the flint and 14% of the radiolarite 
artefacts had no interpretable traces. The apparently 
higher percentage of unused flint implements was caused 
by a higher amount of microliths in comparison to the 
radiolarite artefacts (28 flint and 6 radiolarite microliths). 
It seems that the microliths make up a specific group in 
the microanalysis (to be discussed later). Unfortunately, 
the entire material was highly affected by 
postdepositional modifications, mainly white patina, 
which contributed to the lower interpretability of the 
analysis. Due to this fact, 10 pieces (6%) had traces of 
possible use but neither the contact material nor the 
motion could be interpreted by using the LPA or HPA 
methods. Interpretable signs of use-wear were traced on 
100 pieces (62%).  

Similarly, a total of 163 pieces from the 283 analysed 
implements of the periphery samples showed no use-wear 
traces, which is about 58%; 23 pieces (8%) had 
uninterpretable traces by both the LPA and HPA methods 
and 97 pieces (34%) showed interpretable signs of use-
wear at least by one method. However, it is necessary to 
recalculate the results with regards to the primary 
samples from which the analysed pieces were pre-
selected. Then, the real percentage of used pieces would 
be on average only about 7% of all the inventoried pieces 
(compared to 61% from the central area). Further, there 
seem to be some differences in the peripheral researches. 
The detailed comparison of the results of each peripheral 
excavation sample revealed that the excavated area in 
1971 differed from those in 1957 and 1970. Firstly, the 
number of retouched pieces was lower than in the two 
other peripheries (only about 8%) and secondly, only 3% 
of the inventoried pieces showed clear traces of use (Tab. 
3-3). It is also noticeable that there were significant 
differences in the percentage of the used retouched pieces 
among the peripheral samples. 
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Tab. 3-3 Degree of the interpreted use-wear traces plus a composition of the retouched pieces in the analysed samples. 
Central Periphery Excavation 1954 1957 1970 1971 

Retouched pieces 47% 66% (14%) 52% (13%) 69% (8%) 
% of used retouched pieces 70% 59% 85% 38% 
Use-wear traces     
Not interpretable  6% 9% (2%) 14% (3%) 4% (1%) 
Interpretable traces 62% 37% (8%) 45% (11%) 25% (3%) 
No traces  32% 54% (90%) 41% (86%) 71% (96%) 

Notes: 
(x%) - values of analysed samples  
(x%) - recalculated values for the primary samples of the pre-selected peripheral excavations, the 1954A sample was analysed as a whole 

 

In comparison, Silvia Tomášková (1994) conducted use-
wear analysis of the chipped industry from the excavation 
in 1952-3 using only the LPA method. She interpreted 
42% of the implements as having been used. This 
excavation is supposed to be located in the central area of 
the settled area. We can also compare the results with 
another excavated Gravettian site, the Dolní Věstonice 
excavation in 1999, where only 12% of the found 
implements were interpreted as having been used (see 
following chapter, Tab.4-2). The Dolní Věstonice 1999 
excavation was considered a short term settlement and 
the low percentage of used tools corresponded with that. 
Although, the results of the short term settlement may 
resemble the Pavlov periphery sample results, the 
typological structure was different (for example there 
were no scrapers excavated in Dolní Věstonice in 1999) 
and probably the reason for the low percentage of used 
tools would be different too. This is also indicated by the 
explicit result of the degree of development of the found 
use-wear traces (Tab. 3-4, cf. Tab. 4-3).  

Both the central and the peripheral areas had a very 
similar composition of the degree of development of the 
traces interpreted on the used pieces, except the slight 
difference in the 1971 excavation - probably caused by 
the very small amount of used pieces altogether. On the 

contrary, in the Dolní Věstonice 1999 excavation no 
extensively used tools were found (Tab. 4-3). 

Tab. 3-4 Degree of development of the interpreted use-
wear traces. 
 Central Periphery 
Degree of 
traces 1954 1957 1970 1971 
Unsure/ 
Possible use  60% 36% 41% 29% 

Light use 14% 32% 22% 32% 
Medium use 19% 26% 31% 29% 
Extensive use 7% 6% 6% 11% 

Some of the examined artefacts could have had more than 
one used area or could have been retooled – the rest of 
the originally used areas could still be visible. In 17 
instances two actually used areas (AUAs) and in 3 
instances even three AUAs were interpreted from the 100 
used pieces; in most cases either blades (with both edges 
used) or burins. Supernumerary AUAs were found more 
often on radiolarite than flint implements and they were 
usually of an unsure degree. The periphery samples had 
supernumerary AUAs interpreted less frequently; only 12 
instances (from 97 used pieces) had two AUAs. 

 

Tab. 3-5 Distribution of the tool fragments and the location of the use-wear traces. 
 Central Periphery 

Fragment % of analysed 
sample 

% of used 
fragments 

% of analysed 
sample 

% of used 
fragments 

Complete 35% 61% 43% 47% 
Distal  32% 83% 22% 62% 
Medial  7% 71% 10% 37% 
Proximal 20% 82% 21% 31% 
Unsure 5% 60% 4% 33% 
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Tab. 3-6 Interpretation of the use-wear traces using a binocular microscope (LPA) in the central area.  
Central 1954A 

Typology group Hard 
material 

Medium 
material 

Soft 
material Unsure Total 

AUAs 
No traces 
(pieces) 

Blades  7 14 13 24 58 10 
Burins  8 3 1 7 19 7 
Combi  1  2 1 4  
Flakes  1 2 6 4 13 7 
Chisels  3 1   4 1 
Microliths    1 4 5 29 
Others    2 2 4 3 
Points  1   1 2 5 
Scrapers  1 1 9 5 16 2 
Total count 22 21 34 48 125 64 
% of total AUAs 18% 17% 27% 38%   
Total % of analysed pieces  14% 13% 21% 30%  40% 

Tab. 3-7 Interpretation of the use-wear traces using a binocular microscope (LPA) in the peripheral areas. 
Periphery (1957, 1970, 1971) 

Typology group  Hard 
material 

Medium 
material 

Soft 
material Unsure Total 

AUAs 
No traces 
(pieces) 

Blades   17 28 13 58 95 
Burins   3 4 5 12 34 
Combi   2 7 1 10 1 
Flakes    1  1 9 
Chisels      0 2 
Microliths     4 4 14 
Others     2 2 10 
Points      0 1 
Scrapers   2 36 2 40 4 
Total count 0 24 76 27 127 170 
% of total AUAs 0% 19% 60% 21%   
Total % of analysed pieces  0% 8% 27% 10%  60% 

 

The distribution of the tool fragments in the analysed 
samples was almost equal in the central area, i.e. the 
complete, distal and proximal fragments made about one 
third each. However, the traces were observed more often 
on the distal and proximal fragments than on the 
complete tools. This could be influenced by the fact that 
microliths with mostly no traces found made up a 
significant part of the complete tools. A slightly different 
situation was found in the periphery samples where 
complete tools made up over 40% and the traces were 
mostly located on the distal fragments (Tab.3-5). 

The overview of the interpreted traces categorized by the 
hardness of the worked material (LPA) is presented in 
Tab. 3-6 and Tab. 3-7 and the overview of the traces 
interpreted by the incident light microscope (HPA) is 

presented in Tab. 3-8 and Tab. 3-9. In the central area 
sample, both materials (flint and radiolarite) had very 
similar distribution in the hardness of the worked 
materials (LPA). The small differences between flints and 
radiolarites found in the worked materials (HPA) could 
have probably been more influenced by the different 
surface alteration than by real differences or by the 
selective use of tools made from one material for a 
specific activity. The prevalent worked material for both 
radiolarite and flint was hide (Fig. 3-4 till Fig. 3-8). It 
accounted for about 51% of all traces interpreted by the 
HPA method. Traces on two of the radiolarite blades 
were interpreted as “polish 10” (Gijn 1997, Fig. 3-3) or 
“hide-like polish” (Juel Jensen 1994), which used to be 
described as a well developed rough matt bright polish 
with a lot of deep striations resembling either to hide or 
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plant polish and has not been reproduced experimentally 
yet. 

If we compare the central and the periphery samples, 
obviously, in the central area the industry displayed a 
higher percentage of used tools than in the peripheries 
(Tab. 3-3). However, the most apparent difference was in 
the presence of the hard material use-wear traces, which 
were quite rare in the periphery samples (Fig. 3-2 and 3-
9). This could be explained in two ways: hard materials 
were for some reason worked more often in the central 

area of the settlement; and/or the development of the hard 
material traces takes longer to be visible on the tool 
surface. As to the degree of trace developed on tools from 
the periphery, the samples displayed more of the lightly 
developed traces (Tab. 3-4). This indicates that the 
majority of the tools were used only for a short period 
and therefore the hard material traces could not have been 
developed enough to be observed. We should consider a 
combination of both reasons as the most probable 
explanation. 

 

Tab. 3-8 Interpretation of the worked materials using an incident light microscope (HPA) in the central area.  
Central 1954A 
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Blades  2 4 26 2  17 51 17 
Burins  5  4   10 19 7 
Combi    3   1 4  
Flakes  1  5   6 12 8 
Chisels       2 2 3 
Microliths   1 4  1 2 8 26 
Others    2   1 3 4 
Points    2   1 3 4 
Scrapers  2  15   1 18  
Total count 10 5 61 2 1 41 120 69 
% of total AUAs 8% 4% 51% 2% 1% 34%   
Total % of analysed pieces  6% 3% 38% 1% 1% 25%  43% 

 

Although Tomášková (2000) reported a significant 
portion of the plan working traces (30% of the interpreted 
traces on the Pavlov 1952-53 assemblage and about 20% 
of the working traces on the assemblage from the 
Willendorf II/layer 8), no such traces were observed on 
the analysed tools from these samples. 

The direction of the tool motion during use was 
interpreted according to the direction of microscars 
and/or polish+striations. The description of the direction 
is related to the used edge (Tab. 3-10 and Tab. 3-11). The 
most frequent direction of the working motion in all 
samples partly corresponds with the typological groups. 
In the central area sample, the most frequent direction 
was the longitudinal motion (43% of the interpreted 
traces; 37% of the analysed tools); this is probably due to 
the predominance of blades in the analysed sample (33% 
of the analysed tools, Tab. 3-2). The second most 

frequent motion was transversal, mostly scraping (26% of 
the interpreted traces; 22% of the analysed tools). Both 
motions were closely related to the process of hide-
working.  

Similarly, the Dolní Věstonice 1999 excavation had the 
longitudinal motion (about 37% of the interpreted traces) 
as the most frequent one, but contrary to the Pavlov I 
excavation, other motions (transversal, diagonal, hafting 
and boring) had almost equal but low frequency 
(Šajnerová 2001). This fact may indicate the correlation 
between specific activities and the duration of the 
settlement.  

The peripheral samples indicated a slight predominance 
of the transversal motion (43% of the interpreted traces; 
20% of the analysed tools) over the longitudinal motion 
(37% of the interpreted traces; 18% of the analysed 
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tools), but this was probably caused by a higher 
percentage of scrapers in the peripheral samples than in 
the central area sample. Almost identical results reported 
Tomášková (2000) for her analysis of Pavlov assemblage 
from the excavation 1952-1953. Generally, the 
appearance of use-wear traces on the scrapers was more 
significant than on the blades, even though there were 
over 3x more blades than scrapers. 

The comparison of the results of the different raw 
materials did not reveal any special preference in the 
selection of flint and radiolarite tools for different 
purposes or activities. Another interesting outcome of the 
study was that the typology of the tools highly correlated 
with an anticipated function/motion (Tab. 3-10 and Tab. 
3-11). 

 

Tab. 3-9 Interpretation of the worked materials using an incident light microscope (HPA) in the peripheral areas. 
Periphery (1957, 1970, 1971) 

Typology group 
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Blades  2 3 19 2 26 52 101 
Burins   1 4  7 12 34 
Combi    8  2 10 1 
Flakes  1  1   2 8 
Chisels       0 2 
Microliths       0 18 
Others      3 3 9 
Points       0 1 
Scrapers  2  31  8 41 3 
Total count 5 4 63 2 46 120 177 
% of total AUAs 4% 3% 53% 2% 38%   
Total % of analysed pieces  2% 1% 22% 1% 16%  63% 

Tab. 3-10 Interpretation of the working motions in the central area. 
1954A Direction of working material 

Typology group 
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Blades   1  42 4 6 8 61 7 
Burins  1 7  5 2 2 4 21 5 
Combi     1 1  2 4  
Flakes     4 6  3 13 7 
Chisels      4   4 1 
Microliths  1   5 1  2 9 25 
Others     1 2 1  4 3 
Points    1 2   1 4 3 
Scrapers      16 1 1 18  
Total count 2 8 1 60 36 10 21 138 51 
% of total AUAs 1% 6% 1% 43% 26% 7% 15%   
Total % of analysed pieces  1% 5% 1% 37% 22% 6% 13%  32% 
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Tab. 3-11 Interpretation of the working motion in the periphery samples. 
Peripheries Direction of working material 

Typology group 
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Blades  2 1 42 6 5 6 62 91 
Burins    6 3  3 12 34 
Combi    1 8  1 10 1 
Flakes     1  1 2 8 
Chisels        0 2 
Microliths      4 4 14 
Others    1   2 3 9 
Points        0 1 
Scrapers     40 1  41 3 
Total count 2 1 50 58 6 17 134 163 
% of total AUAs 1% 1% 37% 43% 4% 13%   
Total % of analysed pieces  1% 0% 18% 20% 2% 6%  58% 

 

Parallel with use-wear analysis, the angle of the used 
edge was measured. The typological groups seemed to 
have a specific range of angles of the used edge, which 
were probably the most effective for the respective 
activity (Tab. 3-12).  

Tab. 3-12 Angle of the used edges (all samples). 
Typology group 
(flint/radiolarite) 0 - 30° 31° - 60° 61° - 90° > 90° 

Blades  16/6 54/35 1/2 1/- 
Burins  2/- 5/7 7/6 1/- 
Chisels   2/- 6/-  
Combi  1/- 2/1 2/3 1/- 
Flakes  3/1 4/3 2/1 -/1 
Microliths  -/2 4/1 3/2  
Other  1/- 2/- 2/1  
Points  -/1 -/2   
Scrapers   13/2 30/11 1/- 
Total count 23/10 86/51 54/26 4/1 

The average angle of the flint blades was 39º and was 
similar to the radiolarite blades (40º). Noticeably, the 
radiolarite blades appeared to have a more uniform angle 
(StDev 10,6) than the flint blades (StDev 13,8). Likewise 
the blades, the flint and radiolarite scrapers displayed a 
high similarity in angles. The radiolarite scrapers had on 
average almost identical angles as the flint scrapers 
(average 68º). However, the angles of the scrapers were 

again much more uniform for radiolarites (StDev 5,4) 
than for flints (StDev 12,4). 

All flint artefacts showed a high to medium degree of 
white patina that lowered the possibility of interpretation 
using the incident light microscope (as already mentioned 
above). As most of the flint implements were heavily 
modified by the presence of white patina, there was a 
notion to continue only with use-wear analysis on 
radiolarites, which are rarely patinated. Unfortunately, the 
radiolarite implements were also influenced by a 
postdepositional modification of the surface (gloss 
patina), which together with the natural appearance of 
crystals in the radiolarite structure made the HPA method 
even more difficult.  

The other frequent postdepositional modifications 
common to both flints and radiolarites were bright spots 
(aka friction gloss) and (similarly to Dolní Věstonice) 
black residual spots of an unknown origin. The 
comparison of postdepositional modifications found on 
the stored material from Pavlov I excavated from 50s to 
70s and the newly excavated Gravettian site – Dolní 
Věstonice II (excavation in 1999) did not show any 
significant differences, which means that the 
postdepositional modifications were not caused by the 
long storage of the material (Šajnerová 2001). 
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Pavlov I (excavation 1954, 1957, 1970-71)  

3.3 Conclusion 

The Gravettian settlement in Pavlov represented a great 
opportunity to apply microwear analysis on the chipped 
industry and reveal the real activities conducted at the 
site. The exclusiveness of the found artefacts led some 
archaeologists to use Pavlovian as an independent name 
for this regional archaeological culture. Thus, microwear 
analysis could extend our knowledge not only about this 
important site but also the Gravettian culture in general.  

Considering the possible interpretation difficulties due to 
the Gravettian artefacts age and the postdepositional 
modifications of the analysed industry, the interpretation 
was made with the great care. Therefore, it is more 
probable that some of the tools were interpreted as 
unused rather than falsely being considered as used. The 
results proved that there could be a correlation between 
the type of the settlement (period/location) and working 
activities observed via use-wear traces on the chipped 
industry.  

The parallel results from the LPA and HPA methods 
confirmed the adequacy of using them both for this 
assemblage as some traces would not be sufficiently 
detected using only one approach (see chapter 7.8). Also, 
the HPA method considerably helped with the 
interpretation of the LPA detected traces, although the 
microscope observation was negatively affected by the 
postdepositional modifications.  

The interpretation of the worked materials corresponded 
with those reported in microwear studies of the other 
Palaeolithic sites, including the dominance of hide 
processing traces and the lack of traces originating from 
soft vegetables and wood. Although, these two different 
raw materials were extensively used in the chipped 
industry, except for minor minutiae, it seems that real 
differences did not exist in the selection of either flint or 
radiolarite for tool making or tool usage. 

The interpreted use of the analysed tools in general 
corresponded with the typological etymology, i.e. the 
scrapers were mostly used for transversal motion, blades 
for longitudinal etc., although, every individual tool must 
be considered independently of the typological 
classification (see chapter 7). However, an attempt to 
clarify the “puzzle” concerning microliths, using the use-
wear analysis has not brought any significant result (see 
chapter 7.6). In addition, no significant morphological 
differences in specific typological groups connected to 
different worked materials were revealed.  

Finally, neither flint nor radiolarite proved to be more 
suitable and thus it would not be worthy to favour only 
one of them for microwear analysis. Both raw materials 
allowed for similar results and represented similar 
difficulties. 

 

 29



Tools of the Mammoth Hunters 

 
Fig. 3-2 Use-wear traces: ivory/antler graving, art. #27354, mag. 200x 

 
 

 
Fig. 3-3 Use-wear traces: "polish 10", art. #23354, mag. 200x 

 30



Pavlov I (excavation 1954, 1957, 1970-71)  

 
Fig. 3-4 Use-wear traces: hide cutting, art. #534457, mag. 200x 

 
 

 
Fig. 3-5 Use-wear traces: hide cutting, art. #62971, mag. 200x  

 31



Tools of the Mammoth Hunters 

 
Fig. 3–6 Use-wear traces: hide scraping, art. #517957, mag. 200x 

 
 

 
Fig. 3–7 Use-wear traces: hide scraping, art. #115771, mag. 200x 
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Pavlov I (excavation 1954, 1957, 1970-71)  

 
Fig. 3–8 Use-wear traces: hide scraping, art. #7670, mag. 200x 

 
 

 
Fig. 3-9  Use-wear traces: wood cutting, art. #6270, mag. 200x 
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Fig. 3-10 Pavlov I 1954 (central) artefacts. The dots indicate the location and intensity of the development of the 
observed traces. The arrows indicate the direction of the tool motion. Worked materials: HI=hide, I/A=ivory/antler. 
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Pavlov I (excavation 1954, 1957, 1970-71)  

 
 
 
 
 
 
 
 
 
 
 

Fig. 3-11 Pavlov I 1954 (central) artefacts. The dots indicate the location and intensity of the development of the 
observed traces. The arrows indicate the direction of the tool motion. Worked materials: HI=hide. 
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Fig. 3-12 Pavlov I 1957 (periphery) artefacts. The dots indicate the location and intensity of the development of the 
observed traces. The arrows indicate the direction of the tool motion. Worked materials: HI=hide, UNM=unspecified 
medium hard, UNS=unspecified soft, UNH=unspecified hard, IN=inorganic, UN=unspecified. 
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Pavlov I (excavation 1954, 1957, 1970-71)  

 
Fig. 3-13 Pavlov I 1970 (periphery) artefacts. The dots indicate the location and intensity of the development of the 
observed traces. The arrows indicate the direction of the tool motion. Worked materials: HI=hide, UNM=unspecified 
medium hard, UNH=unspecified hard, ME=meat, WO=wood. 
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Fig. 3-14 Pavlov I 1971 (periphery) artefacts. The dots indicate the location and intensity of the development of the 
observed traces. The arrows indicate the direction of the tool motion. Worked materials: HI=hide, UNS=unspecified 
soft. 
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Fig. 3-15 Pavlov I 1970-71 (periphery) artefacts, drawing by B. Klíma. The dots indicate the location and intensity of 
the development of the observed traces. The arrows indicate the direction of the tool motion. Worked materials: 
HI=hide, UNM=unspecified medium hard, UNH=unspecified hard. 
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Dolní Věstonice II-A (excavation 1999) 

4. Dolní Věstonice II-A (excavation 1999) 

The sites of Dolní Věstonice (I, II) are well known for the 
extensive Late Palaeolithic settlement (28 000 - 25 000 
BP), which Karel Absolon had began to excavate in 1924. 
The excavations were continued by Bohuslav Klíma and 
then by Jiří Svoboda who directs the excavations at 
present. The site of Dolní Věstonice II is located on a 
loessic ridge just outside the village of Dolní Věstonice. 
It consists of several areas: the brickyard, northern and 
western slopes, the top area and a mammoth bone 
deposit. 

 
Fig. 4-1 General plan of Dolní Věstonice II and IIA 
excavations, by Verpoorte (2001). 

The peripheral locality II-A on the northern slopes 
probably represented only short term but recurrent 
occupations (Svoboda 1991, Klíma 1995). This site was 
partially excavated in 1999 (Fig. 4-1), in order to explore 
the nature of the site and to protect it from further 
disturbance, as the stone artefacts and bones were 
continuously ploughed to the surface. The further 
fieldwork is foreseen. The research reports including the 
microwear analysis were published in Památky 
archeologické XCII/1 2001 (Šajnerová, 2001). 

The assemblage was selected for the micro-wear analysis 
for two reasons: 

• to compare the degree of the postdepositional and 
post-excavation modifications between the newly 
excavated pieces and the old excavated assemblages 
from Pavlov I  

• to compare the results of micro-wear analysis with 
those from Pavlov I and inspect if they confirm 
differences in the type of settlement. 

 

4.1 Material and sampling 

The Research Center for Paleolithic and Paleoethnology 
in Dolní Věstonice, the Institute of Archaeology ASCR in 
Brno, provided a total of 92 pieces of chipped industry 
originating from the excavation of the site DV IIA 1999, 
from the intact drills A and B, which were not affected 
with ploughing.  

The artefacts were further pre-selected prior to the 
detailed microanalysis. The pre-selection was made by 
following criteria connected with the probability of the 
possible usage of the artefact. The criteria were based on 

those used by other analysts (e.g. Gijn 1990; Juel Jensen 
and Petersen 1995): 

• retouch size < 1 mm (i.e. “use-retouch”, mostly 
connected with the tool use) 

• retouch size of 1 mm or bigger (intentional retouch) 
• naked eye visible polish  
• straight edge (length at least 1 cm) 
• protruding point 
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Thus, a total of 41 artefacts (flint 91%, radiolarite 7%, 
unknown 2%) were chosen for the microanalysis. The 
detailed distribution of the raw materials and typological 
groups is presented in Tab. 4-1. The retouched pieces 
made up 12% of the analysed implements. 

 

 

Tab. 4-1 Distribution of the typological groups and the 
raw materials. 
Typology 
group Flint Radiolarite Unknown Total 

Blades 22 0 1 23 
Flakes 13 1 0 14 
Burins 0 1 0 1 
Microliths 2 1 0 3 
Total count 37 3 1 41 

 

4.2 Results and discussion 

The analysis was performed in the Laboratory for 
restoration of archaeological metal artefacts in the 
Archaeological Institute ASCR in Prague, employing the 
metallographic microscope Olympus. Unfortunately, its 
configuration was not fully suitable for microwear 
analysis and it was not equipped with the low working 
distance objectives, which are necessary for focusing on 
the rough and oblique surface of the stone artefacts. 
Therefore, the available magnification used for most of 
the observation was only 100x. The higher magnification 
(200x) allowed for observation of only small parts of the 
focused surface with a shallow depth of acuity that did 
not permit recognition of the polish attributes necessary 
for the interpretation of the contact material. Thus, it is 
possible that some weakly developed traces were missed 
or misinterpreted as postdepositional modifications. 

Tab. 4-2 Degree of the interpreted use-wear traces plus a 
composition of the retouched pieces in the analysed 
sample. 
Use-wear traces  
Not interpretable  12% (5%) 
Interpretable traces 27% (12%) 
No traces  61% (83%) 
Retouched pieces 12% (5%) 
% of used retouched pieces 40% 

Notes: 
(x%) - values of the analysed sample 
(x%) - recalculated values for the primary sample 

From the pre-selected sample, 25 pieces from 41 analysed 
implements showed no use-wear traces, which made up 
about 62%; recalculated for the whole sample it makes up 
over 80% (Tab. 4-2). However, the whole sample might 
not represent a complete assemblage due to the extension 
of the trenches and the collection of the surface artefacts 
(Svoboda, pers. comm.). The entire assemblage was 
affected by white patina, which contributed to the lower 
interpretability of the analysis. Due to postdepositional 
modifications, 5 pieces had wear traces completely 
uninterpretable by both the LPA and HPA methods. 
Interpretable signs of use-wear were traced on 11 pieces 
(Tab. 4-2). The second most frequent postdepositional 
modification was bright spots (friction gloss). Similarly 

to Pavlov I, black residual spots of an unknown (most 
probably of postdepositional) origin were quite frequent 
(Fig. 4-2). 

The Dolní Věstonice 1999 excavation was considered to 
be a short term settlement and the low percentage of used 
tools could correspond with that; however, see the full 
discussion of the correlation of the proportion of used 
tools and the type of settlement in chapter 7.7. Although 
the results of a short term settlement may resemble the 
results of the Pavlov periphery samples (see the previous 
chapter, Tab. 3-3), the typological structure (e.g. there 
were no scrapers excavated in Dolní Věstonice in 1999) 
and the degree of development of the use-wear traces 
were different (Tab. 4-3). The most significant difference 
was the lack of extensively used tools (cf. Pavlov I, Tab. 
3-4). 

Tab. 4-3 Degree of development of the interpreted use-
wear traces. 
Degree of traces  
Unsure/possible use  55% 
Light use 18% 
Medium use 27% 
Extensive use 0% 

Some of the examined artefacts could have had more than 
one used area or could have been retooled – the rest of 
the originally used areas could still be visible. With the 
exception of one artefact with two interpreted AUAs 
(9%), the used artefacts displayed only one actually used 
area (AUA). This result greatly differs to the Pavlov I 
findings where supernumeral AUAs appeared on 25% of 
the used tools excavated in the central area and about 
13% of the used tools excavated in the peripheral areas 
(see the previous chapter). 

The distribution of the tool fragments in the analysed 
samples was almost equal, the complete, distal and 
proximal fragments made up about one third each. 
However, the traces were observed more often on the 
distal and proximal fragments than on the complete tools 
(Tab. 4-4). 
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Tab. 4-4 Distribution of the tool fragments and the 
location of the use-wear traces. 

Fragment % of the 
analysed sample 

% of used 
fragments 

Complete 38% 38% 
Distal  24% 50% 
Medial  5% 0% 
Proximal 21% 56% 
Unsure 12% 20% 

The overview of the interpreted traces categorised by the 
hardness of the worked material (LPA) is presented in 
Tab. 4-5. The overview of the interpreted traces using the 
HPA method is presented in Tab. 4-6. Likewise in the 
Pavlov I assemblage, the soft materials were the most 

frequently worked items (Tab. 4-5). However, the 
prevalent worked material was soft animal tissues 
(Tab. 4-6), unlike hide in the Pavlov I settlement (over 
50% AUAs, see Tab. 3-8 and Tab. 3-9). Hide processing 
was probably a minor activity and together with the 
dominance of the soft animal tissue traces, the results 
correspond with an anticipated short term settlement. 

The direction of the tool motion during use was 
interpreted according to the direction of the microscars, 
polish and striations. The most frequent working motion 
was longitudinal (Tab. 4-7), in accordance to the 
percentage representation of blades in the assemblage 
(56% of the analysed sample). 

 

Tab. 4-5 Interpretation of the use-wear traces using a binocular microscope (LPA).  

Typology group Hard 
material Soft material Unsure Total AUAs No traces 

(pieces) 
Blades 2 5 6 13 11 
Flakes 1 1  2 12 
Burins    0 1 
Microliths  1  1 2 
Total count 3 7 6 16 26 
% of total AUAs 19% 44% 37%   
Total % of analysed pieces 7% 17% 15%  63% 

Tab. 4-6 Interpretation of the worked materials using an incident light microscope (HPA).  

Typology group Antler/ 
wood Hide Soft 

animal Unsure Total AUAs No traces 
(pieces) 

Flakes 1 1   2 12 
Blades 2 1 4 5 12 12 
Microliths   1  1 2 
Burins     0 1 
Total count 3 2 5 5 15 27 
% of total AUAs 20% 14% 33% 33%   
Total % of analysed pieces 7% 5% 11% 11%  66% 

Tab. 4-7 Interpretation of the working motions. 

Typology group 

B
or

in
g 

D
ia

go
na

l 

L
on

gi
tu

di
na

l 

T
ra

ns
ve

rs
al

 

H
af

tin
g 

U
ns

ur
e 

T
ot

al
 A

U
A

s 

N
o 

tr
ac

es
 

(p
ie

ce
s)

 

Flakes 1   1   2 12 
Blades  1 5 1 3 2 12 12 
Microliths  1     1  
Burins   1    1 2 
Total count 1 2 6 2 3 2 16 26 
% of total AUAs 6% 12,5% 37,5% 12,5% 19% 12,5%   
Total % of analysed pieces 2% 5% 15% 5% 7% 5%  63% 
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4.3 Conclusion 

The analysed sample exposed a low percentage of used 
implements (about 12% or 17%, including the 
uninterpretable pieces), which may correspond with the 
low number of intentionally retouched tools (only 5 
pieces). Similar results were also noticed by S. 
Tomášková (1991) in her analysis of the assemblage from 
the Dolní Věstonice II – Western slope excavation where 
only 2,5% of the analysed tools displayed use-wear 
traces. However, the postdepositional modifications and 
the old age of the artefacts may have caused a reduction 
of use-wear traces that were preserved on the surface. 
The interpretation was limited by the inadequate 
microscope objectives, which had low working distance. 

Therefore, it is possible that some lightly used tools were 
interpreted as unused. 

The results proved a possible correlation between the 
settlement period/location and the working activities, 
observed as use-wear traces on the chipped industry. 
Considering the prevalence of traces interpreted as the 
cutting of soft animal tissue, the excavated site seems to 
have rather been used as a place for short term working 
activities or occasional tool manufacture. The same 
conclusion was previously suggested by Svoboda (1991) 
or Klíma (1995), as well as Tomášková (1991).  
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Fig. 4-2 Residual spots with postdepositional striations, art.# 2999 (200x). 

 
 
 

 
Fig. 4-3 Polish and scars with diagonal orientation art.# 2299 (100x). 
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Fig. 4-4 Polish with a distinct parallel orientation along the edge, interpreted as cutting of hard material, antler 
or hard wood, art.# 2299 (100x). 

 
 

 
Fig. 4-5 The same position as Fig.4-4, art.# 2299 (200x). 
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Fig. 4-6 “Greasy lustre” polish together with diagonal scars interpreted as cutting of soft animal material, 
art.# 2399 (100x). 

 
 

 
Fig. 4-7 Perpendicularly oriented polish with perpendicular scars and edge rounding interpreted as scraping of 
soft material (probably hide) art.# 3199 (100x). 
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Stránská skála III 

5. Stránská Skála III 

The site of Stránská skála lies 310 m above sea level in 
the Brno basin and covers an area approximately 1,500 m 
long and 400 m wide. The sediments and Jurassic 
outcrops have attracted scientific attention since 1881. 
The faunal assemblage from the Lower/Middle 
Palaeolithic was discovered at the beginning of the 
twentieth century in the small caves on the western slope 
and its systematic multidisciplinary excavations were 
conducted by R. Musil (1956-72) and K. Valoch (1997-
98) (Svoboda and Valoch 2003). 

The Upper Palaeolithic settlement at Stránská skála 
covers two main occupation stages, the Bohunician 
(about 35 - 40 000 P.B.) and the Aurignacian (33 - 30 000 
B.P.). The site is situated near the top of the Stránská 
skála bedrock and was excavated from 1982 to 1999 (Fig. 
5-1). Unfortunately, due to loess sediments and paleosols 

chemistry the archaeological material was restricted to 
lithics; in addition the site itself is supplied by rich local 
chert outcrops. Thus, the archaeological evaluation 
focused mostly on the raw material, lithic distribution 
patterns at the sites, technology, typology and use-wear 
analysis (Svoboda and Bar-Yosef 2003). The final 
monograph “Stránská skála: Origins of Upper 
Palaeolithic in the Brno basin, Moravia, Czech Republic” 
including the microwear analysis was published in 
Dolnověstonické studie 10 (Šajnerová 2003a). 

The first attempt for microwear analysis was made by 
J. Svoboda (1987) on 3 selected artefacts (sidescraper, 
bec and borer) using the electron microscope to observe 
in more details the macroscopically visible signs of use 
on the use-damaged edges. 

 

 

 
Fig. 5-1 Plan of the Stránská skála excavations, after J. Svoboda (2000). 
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5.1 Material and sampling 

Stránská skála was one of the important sites during the 
period of early settlement of Moravia. Unfortunately, the 
preliminary research of the assemblage showed a high 
level of patination. Therefore, only small samples from 
the major typological groups were chosen for use-wear 
analysis to roughly extend the comprehension of the 
activities performed at this important site. The selection 
of the samples for use-wear analysis was made by 
J. Svoboda (Research Center for Paleolithic and 
Paleoethnology in Dolní Věstonice, Institute of 
Archaeology ASCR in Brno), based on the main 
typological groups that were most likely to have positive 
microwear results. The artefacts with macroscopic traces 
of use were preferably selected. 

The total amount of analysed implements from Stránská 
skála was 42 pieces. Two Bohunician samples were 
selected: 14 pieces from Stránská skála III (1982) and 27 
pieces from Stránská skála IIIa (1984). Furthermore, one 
massive Aurignacian endscraper from the upper layer of 
site IIIa (1984) was analysed for comparative purposes. 
The raw materials varied; from Stránská skála (SS) chert 
(83%) to the less frequent Krumlovský Les (KL) chert 
(10%) and radiolarite (7%) (Tab. 5-1). 

The detailed typological and raw material description of 
the selected samples: 

• 14 pieces from Stránská skála III, 1982. 
Typologically, the sample consists of 5 Levallois 
points, 6 endscrapers, 2 sidescrapers and 1 bec. From 
the viewpoint of raw materials, 7 pieces of Stránská 
skála chert (SS chert), 4 pieces of Krumlovský Les 
chert (KL chert) and 3 pieces of radiolarite were 
represented. 

• 27 pieces from Stránská skála IIIa, 1984. 
Typologically, the sample consists of 5 Levallois 
points (in one case with endscraper on Levallois 
point), 1 ventroterminal point, 5 endscrapers (one of 
them thick), 5 sidescrapers and retouched flakes, 2 
truncated blades and 9 notches and denticulates. All 
are made of the Stránská skála chert.  

• One massive Aurignacian endscraper (Stránská skála 
chert) from the upper layer of site IIIa, 1984, was 
analysed for comparative purposes.  

 

 

Tab. 5-1 Distribution of the typological groups and the raw materials. 
Typology group SS Chert KL Chert Radiolarite Total 
Truncated blades 2   2 
Notches 9   9 
Points 10   10 
Endscrapers 9 3 1 13 
Sidescrapers 5 1 1 7 
Bec   1 1 
Total count 35 4 3 42 

 

5.2 Results and discussion 

Use-wear analysis was carried out on a very small sample 
of implements only to demonstrate the possibilities of 
use-wear analysis at this site. Trace interpretation was 
based both on the LPA and HPA methods. From 42 
analysed implements 12 pieces showed no use-wear 
traces which is 29%, further 11 pieces (26%) had wear 
traces undetermined using the HPA method but with an 
approximate determination of hardness using the LPA 
method, and finally 19 pieces (45%) showed clear signs 
of use-wear using the HPA method (Tab. 5-3). The 
results concerning the amounts of used and unused pieces 
are useful only for orientation purposes and cannot be 
compared with other researches due to the sampling 
method (Tab. 5-2). The samples only pinpointed the 

major types of tools and, in a complex view, they were 
not representative of the whole assemblage.  

Tab. 5-2 Degree of the interpreted use-wear traces plus a 
composition of the retouched pieces in the analysed 
samples. 
Interpreted traces  
Not interpretable  0% 
Interpretable traces 71% 
No traces  29% 
Retouched pieces 90% 
% of used retouched pieces 24% 
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Generally, most of the flint artefacts show moderate to 
heavy white patination and postdepositional sheen which 
decreased the possibility of interpretation using an 
incident light microscope. It was often ascertained that 
one side was more patinated than the other. In a few cases 
the ventral side looked almost fresh. However, there was 
no significant difference between patination on the dorsal 
and ventral side, the distribution was random. 

Tab. 5-3 Degree of development of the interpreted use-
wear traces. 
Degree of traces  
Unsure/possible use  30% 
Light use 27% 
Medium use 33% 
Extensive use 9% 

Some of the examined artefacts could have had more than 
one used area or could have been retooled and the rest of 
the originally used areas could still be visible. In 3 
instances two AUAs were interpreted. One case of the 
supernumerary AUA was a truncated blade with both 
edges used, the other two cases (scrapers) displayed 
unsure traces that may have originated from hafting.  

Tab. 5-4 Distribution of the tool fragments and the 
location of the use-wear traces. 

Fragment 
% of analysed 

sample 
% of used 
fragments 

Complete 73% 67% 
Distal  20% 89% 
Medial  4% 100% 
Proximal 0%  
Unsure 2% 100% 

The distribution of the tool fragments in the analysed 
samples was very unequal due to the specific sampling, 
the complete tools made up over 70%, distal parts 
represented 20% and proximal fragments were not 
present in the sample. However, the traces were observed 

more often on the fragments than on the complete tools 
(Tab.5-4). This could have been influenced by the fact 
that unused points made up a significant part of the 
complete tools. 

The overview of the interpreted traces using the LPA 
method is presented in Tab. 5-5, the interpretation 
according to the HPA method follows in Tab. 5-6. The 
prevalent worked material was hide, which comprised 
about 36% of the analysed pieces. The analysis showed a 
clear connection between endscrapers and hide-working, 
but such a narrow material/activity relation was not 
apparent for the sidescrapers. In addition, endscrapers had 
the most significant interpretation of use – the only case 
interpreted as unsure contact material was a supernumeral 
AUA, probably hafting. On the contrary, sidescrapers 
were more frequently interpreted as being used on hard or 
unsure material. The point category shows a very high 
percentage of (probably) unused tools (70-80% of the 
analysed points have no traces of use).  

The direction of the tool motion during its use was 
interpreted according to the direction of microscars 
and/or polish and striations. The description of the 
direction s related to the used edge and the results are 
presented in Tab. 5-7. The most frequent direction of use 
was the transversal motion (42%), probably due to 
predominance of scrapers (47%) in the sample. The 
second most frequent motion was longitudinal (20%).  

The relation between the angle of the worked edge and 
the tool typology is presented in Tab. 5-8. Points had a 
very uniform edge angle (31°-38°) as did endscrapers 
(57°-89°). In contrast, the sidescrapers had a very wide 
range of angles of the used edges (24°-102°). The average 
angle of the endscraper edge was 71° and the sidescraper 
edge was about 58°. The results do not reveal any 
significant correlation between the used raw material and 
the edge angle (i.e. tool morphology). 

 

Tab. 5-5 Interpretation of the use-wear traces using a binocular microscope (LPA).  

Typology group 
Hard 

material Soft material Unsure Total AUAs 
No traces 
(pieces) 

Truncated blades  2  2 1 
Notches 3  3 6 3 
Points  2 1 3 7 
Endscrapers 1 2 11 14  
Sidescrapers 2 1 4 7 1 
Bec  1  1  
Total count 6 8 19 33 12 
% of total AUAs 18% 24% 58%   
Total % of analysed pieces 14% 19% 45%  29% 
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Tab. 5-6 Interpretation of the worked materials using an incident light microscope (HPA).  

Typology group Unspec. 
hard Hide Soft 

animal 
Minerals

/ soil Unsure Total 
AUAs 

No traces 
(pieces) 

Truncated blades   2   2 1 
Notches  1 1  3 5 4 
Points    1 1 2 8 
Endscrapers 1 12   1 14  
Sidescrapers  2   4 6 2 
Bec     1 1  
Total count 1 15 3 1 10 30 15 
% of total AUAs 3% 50% 10% 3% 33%   
Total % of analysed pieces 2% 36% 7% 2% 24%  36% 

Tab. 5-7 Interpretation of the working motions. 

Typology group 
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Truncated blades   2     2 1 
Notches  1 3 2    6 3 
Points   2  1   3 7 
Endscrapers    13  1  14  
Sidescrapers   2 4   1 7 1 
Bec 1       1  
Total count 1 1 9 19 1 1 1 33 12 
% of total AUAs 3% 3% 27% 58% 3% 3% 3%   
Total % of analysed pieces 2% 5% 15% 5%  7% 5%  63% 

Tab. 5-8 Angle of the worked edges (all samples). 
Typology group  0-30° 31°-60° 61°-90° > 90° 
Truncated blades  2/-/-a   
Notches 1/-/- 4/-/- 1/-/-  
Points  3/-/-   
Endscrapersb  2/1/- 7/2/1  
Sidescrapers -/-/1 1/1/- 2/-/1 1/-/- 
Bec  -/-/1   
Total count 1/-/1 12/2/1 10/2/2 1/-/- 

a Amounts of tools made from SS chert/ KL chert/ radiolarite 
b The angle of the hafted edge was not included.  

 

5.3 Conclusion 

The analysis showed that the use of the HPA method is 
an effective aid for the interpretation of the tools function 
even though its utilisation for the early Upper Palaeolithic 
artefacts is more limited than for assemblages from 
younger periods. The analysis was limited by the extreme 
white patina but this was more caused by the local 
climatic condition than the high age of the artefacts. Hide, 
accordingly to other studies of Palaeolithic assemblages, 
was interpreted as the predominant worked material, 

probably as its use-wear traces have the longest 
endurance against the postdepositional impact (Plisson 
and Mauger 1988). However, hide quite often leaves no 
or very little edge damage which could be observed with 
the LPA method. But the edge rounding, striation and 
polish can be detectable using the HPA method, making 
it quite advantageous. The hard or medium hard worked 
materials lend themselves a better interpretation using the 
LPA method than HPA; therefore the hard contact 
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materials can be interpreted only approximately.  

Use-wear traces were most frequently observed on 
endscrapers and sidescrapers. Interpretation of notches 
and truncated blades was based more on the LPA method. 
The sample is too small to permit a more complete 
interpretation of the lack of discernable traces, especially 

on pointed flakes. The high percentage of unused points 
could be caused by the fact that most of them have blunt 
and imperfect tips, i.e. these points appeared to have been 
knapped improperly. From this perspective, most of them 
could have been waste products. The recycling of the 
points as butchering tools was not confirmed (cf. Kay 
1996). 
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Fig. 5-2 Use-wear polish: hide scraping, ventral side art. #1219-32/82, (200x). 

 

 

 
Fig. 5-3 Use-wear polish: hide scraping, ventral side art. #1219-52/82, (200x). 

 54



Stránská skála III 
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HI 

HI 
HI 
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Fig. 5-4 SS III Bohunician artefacts. Drawing by J. Svoboda (2003). The dots indicate the location and intensity of the 
development of the observed traces. The arrows indicate the direction of the tool motion. Worked materials: HI=hide, 
UNM= unspecified medium hard, IN=inorganic. 
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Fig. 5-5 SS IIIa Bohunician artefacts. Drawing by J. Svoboda (2003). The dots indicate the location and intensity of the 
development of the observed traces. The arrows indicate the direction of the tool motion. Worked materials: HI=hide, 
UNH= unspecified hard, UNS= unspecified soft, ME+BO=meat+bone, PDM=postdepositional modification. 
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Fig. 5-6 SS III and IIIa Bohunician, Levallois artefacts. Drawing by J. Svoboda (2003). The dots indicate the location 
and intensity of the development of the observed traces. The arrows indicate the direction of the tool motion. Worked 
materials: HI=hide, UNM= unspecified medium hard, PDM=postdepositional modification. 
 
 

1219-270/84 

UNH 

 
 
Fig. 5-7 SS IIIa Aurignacian artefact. Drawing by J. Svoboda (2003). The dots indicate the location and intensity of the 
development of the observed traces. The arrows indicate the direction of the tool motion. Worked material: 
UNH=unspecified hard. 
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6. The late Upper Palaeolithic and Mesolithic settlement of the karstic areas  

The excavations of the karstic areas in Bohemia and 
Moravia have taken place over 130 years. However, the 
scarce and episodic hunters’ visits in caves and rock 
shelters (abri) after the Magdalenian were often 
overlooked in the archaeological evidence. The new 
systematic researches since 70s, which have included 
sieving and soil washing, have revealed not only chipped 
artefacts but provided other scientific documentation 
about changes of climate and landscape during the late 
Upper Palaeolithic and Mesolithic, which is necessary to 
understand the time period around and after 
Pleistocene/Holocene boundary (Horáček et al. 2002). 

The analysed artefacts came from the soil deposit 
samples picked by scientists and therefore their evidence 
probably represents only a fragment of the original, 

archeologically inconspicuous, settlements with typical 
microlithic implements. During the late Upper 
Palaeolithic and Mesolithic, the karstic areas were 
supposed to serve as short term, temporary, hunting 
stations. Archaeological records support the lack of 
permanent settlements in karstic areas. The microwear 
analysis attempted to give a glimpse of the functional 
(apparently hunting) specialisation of the excavated sites 
interspersed over the Czech Republic (districts Břeclav, 
Blansko, Prostějov and Beroun). 

The final monograph “Prehistorické jeskyně” (Svoboda, 
ed.) including the results of microwear analysis was 
published in Dolnověstonické studie 7 (Horáček et al. 
2002). 

 

6.1 Material and sampling 

The Research Center for Paleolithic and Paleoethnology 
in Dolní Věstonice, the Institute of Archaeology ASCR in 
Brno, provided a total of 33 pieces of chipped industry 
originating from the excavation of the caves: Průchodnice 
1989 (7/6), Barová sector 1984 (7/3), Svatý Jan pod 
skalou - Za křížem 1989 (5/2), Klentnice-Soutěska 1970 
(14/13). The first number represents the total amount of 
artefacts provided, the second one represents the amount 
of artefacts pre-selected for analysis.  

The pre-selection was made by following criteria 
connected with the probability of the possible usage of 
the artefact. The criteria were based on those used by 
other analysts (e.g. Gijn 1990; Juel Jensen and Petersen 
1995): 

• retouch size < 1 mm (i.e. “use-retouch”, mostly 
connected with the tool use) 

• retouch size of 1 mm or bigger (intentional retouch) 
• naked eye visible polish  
• straight edge (length at least 1 cm) 
• protruding point 

Based on the above criteria, a total of 24 artefacts (19 
flints (79%), 1 radiolarite, 1 quartz, 1 crystal, 2 unknown) 
were chosen for the microanalysis. The detailed raw 
material and typological group distribution is presented in 
Tab. 6-1. The retouched pieces made up about 17% of the 
analysed implements (12% of the total provided 
collection). 

 
 

Tab. 6-1 Distribution of the typological groups and the raw materials. 
Typology group Flint Radiolarite Quartz Crystal Unknown Total 
Flakes 8    1 9 
Blades 4 1  1  6 
Microliths 5  1   6 
Burins 1     1 
Burin spalls 1     1 
Cores     1 1 
Total count 19 1 1 1 2 24 
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6.2 Results and discussion 

Most of the artefacts display varying but predominantly a 
high degree of white patina which occasionally exhibited 
the “sugary” structure described by Schmalz (1960). The 
second most frequent postdepositional modification was 
friction gloss (bright spots of different sizes) like in the 
case of the previously analysed Palaeolithic assemblages 
(see the previous chapters, for friction gloss origin refer 
to chapter 2.9). Another difficulty was the presence of 
graphite on the tool edges and in the microscars. In 
particular, the artefacts from the site Klentnice had the 
edges intensively contoured with graphite which highly 
impaired the analysis. The graphite cannot be fully 
removed from the surface and remains mainly in the 
microscars on the edges (Fig. 6-2). Therefore, possible 
use-wear traces could be hidden by the graphite layer and 
thus overlooked. 

From the preselected sample, 21 pieces of the 24 
analysed implements showed no use-wear traces which 
was about 88%; recalculated for the whole sample it 
made up over 90%. Interpretable signs of use-wear were 
traced only on 3 pieces (Tab. 6-2).  

Tab. 6-2 Degree of the interpreted use-wear traces plus a 
composition of the retouched pieces in the analysed 
samples. 
Use-wear traces  
Not interpretable  0% (0%) 
Interpretable traces 12,5% (9%) 
No traces  87,5% (91%) 
Retouched pieces 17% (12%) 
% of used retouched pieces 31% 

Notes: 
(x%) - values of analysed samples  
(x%) - recalculated values for the primary sample 

The excavated sites in the karstic areas were considered 
as very short term or occasionally settled places and the 
low percentage of used tools could correspond with that 
hypothesis. The results are lower than those for Dolní 
Věstonice II 1999 (see the previous chapter, Tab. 4-3), 
showing that the karst settlements were probably even 
more incidental, without specific working activities 
which would leave used/destroyed tools there. This is 
most obvious from the development of the use-wear 
traces, where no extensively or mildly used pieces were 
found (Tab. 6-4). The typological structure is rather 
similar to Dolní Věstonice 1999; only “hunter” type tools 
or flakes left by the manufacture of tools were found. 

Tab. 6-3 Degree of development of the interpreted use-
wear traces. 
Degree of traces  
Unsure/possible use  80% 
Light use 20% 
Medium use 0% 
Extensive use 0% 

Some of the examined artefacts could have had more than 
one used area or could have been retooled – the rest of 
the originally used areas could still be visible. Two blades 
displayed 2 actually used areas (AUAs), i.e. both edges 
were used, but the traces were of unsure character. The 
third positively interpreted tool (also a blade) had just one 
recognized AUA.  

The distribution of the tool fragments in the analysed 
samples was very unequal; the complete tools made up 
nearly 50% of the analysed tools, other fragments had 
almost the same distribution, between 12%-15%. In 
contrast to the results of the previous analyses, the traces 
were observed only on the complete tools (Tab.6-4). 

Tab. 6-4 Distribution of the tool fragments and the 
location of the use-wear traces. 

Fragment % of analysed 
sample 

% of used 
fragments 

Complete 46% 42% 
Distal 15% 0% 
Medial 12% 0% 
Proximal 15% 0% 
Unsure 12% 0% 

The overview of the interpreted traces categorised by the 
hardness of the worked material (LPA) is presented in 
Tab. 6-5. The overview of the interpreted traces using the 
HPA method is presented in Tab. 6-6. Two positively 
interpreted artefacts were from the Klentnice cave and 
one from the Průchodnice cave. No use-wear traces were 
interpreted on the artefacts from the other sites. The 
observed traces suggest short usage of the tools as use-
wear was only lightly developed. Therefore, the 
interpretability of the worked material is also limited. All 
observed use-wear traces were interpreted as the 
longitudinal direction of working motion. 
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Tab. 6-5 Interpretation of the use-wear traces using a binocular microscope (LPA).  

Typology group Medium hard Soft material Total AUAs No traces 
(pieces) 

Blades 3 2 5 3 
Flakes    9 
Burins    1 
Microliths    6 
Other    2 
Total count 3 2 5 21 
% of total AUAs 60% 40%   
Total % of analysed pieces 13% 8%  88% 

Tab. 6-6 Interpretation of the worked materials using an incident light microscope (HPA).  

Typology group 
Unspecific soft 

organic 
material 

Unsure Total AUAs No traces 
(pieces) 

Blades 1 4 5 3 
Flakes    9 
Burins    1 
Microliths    6 
Other    2 
Total count 1 4 5 21 
% of total AUAs 20% 80%   
Total % of analysed pieces 4% 17%  88% 

 

6.3 Conclusion 

The microwear analysis proved the anticipated short term 
character of the hunting stations in the karstic areas 
during the late Upper Palaeolithic and Mesolithic. The 
low percentage of used artefacts together with the light 
development of the interpreted traces and the prevalence 
of unused flakes support the notion that the stations were 
used as hunting camps where no specialized long term 
working activities took place. The unused pieces are 
probably waste products of occasional tool 
manufacturing. 

Unfortunately, the low percentage of used pieces did not 
allow any contextual interpretation of the use-wear traces 
but their character (development, longitudinal motion) 
was in concordance with the expected hunting activities. 
In any case, the low amount of found pieces in the 
excavated sites would make any microwear result only 
illustrative.  
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Fig. 6-1 Tools with interpretable use-wear traces. The dots indicate the location and intensity of the development of the 
observed traces. The arrows indicate the direction of the tool motion. Worked materials: UNS=unspecified soft, 
UNM=unspecified medium hard. 
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Fig. 6-2 Graphite layer on surface, art.#301-2/70, mag. 100x. 

 

 

 
Fig. 6-3 Use-wear polish: cutting medium hard material, art.#3-89, mag. 200x. 
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Fig. 6-4 Use-wear polish: cutting medium hard material, art.#3-89, mag. 200x. 

 

 

 
Fig. 6-5 Postdepositional scaring and striation, art.#3-84 (crystal rock), mag. 100x. 
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7. Discussion: Function, morphology and settlement 

The function of tools is often preconceived by the tool 
typology name, based on the ethnological or 
archaeological notion. Nevertheless, this should not be 
taken into consideration during the functional 
microanalysis as some unexpected locations of the use 
could be overlooked as the blind test had shown (Unrath 
et al. 1986). The level of difference of the tool anticipated 
function and the typological name differ depending on 
the level of the “punctuality” of the activity description. 
For example, if a scraper function was interpreted as 

whittling, one can suppose it to be in contradiction with 
the tool typology. However, if we consider both scraping 
and whittling as two varieties of the transversal motion, 
the tool function is corresponding with the tool typology 
or morphology. Such variability can be found with almost 
all typological groups. Several researches have explored 
possible correlations between the tool morphology and 
worked material and, in some instances, positive 
conclusions have been reached (e.g. Keeley 1978; Juel 
Jensen 1982; Moss 1983a; Dumont 1986).  

 

7.1 Hafting 

Hafting traces are not, with the sole exception of 
identifiable adhesives, recognised on the artefact surface 
but rather are deduced according to the observed traces 
which were not likely to be the result of the use or any 
other circumstances, such as manufacture or deposition 
within the site soil. It is not easy to recognize a 
“standard” pattern or array of traces that could be 
interpreted as being due to a haft (Keeley 1982). Such 
traces usually represent the wear on tools that makes a 
little sense as traces of utilization, but it does conform to 
what is known as or expected of wear from minor 
movements of a tool against its haft (Cahen et al. 1979; 
Keeley 1987). However, experimental programs centred 
on the formation and possible interpretation of hafting 
traces have been launched (e.g. Rots 2003, 2004). The 
presence of potential hafting traces can identify the 
hafting material (e.g. bone, wood, antler, hide etc.). The 
distribution of the hafting traces is limited by the extent 
of contact with the haft across the tool surface, but does 
not necessary reflect the total extent of the haft.  

The absence of potential hafting traces does not indicate 
the absence of a former haft. It is frequent that the extent 
of the contact between the haft and the tool, or the 
morphology of the haft itself, is assumed just by the 
function of the tool and extension of the regular use-wear 
traces. But the hafting traces cannot show the shape of the 
haft beyond its minimum extent across the tool. 

The most desirable is to recognise the hafting for 
microliths to understand their function as the functional 
traces are insufficient to enable a specific functional 
interpretation. For these reasons it is instructive to 

consider the preserved archaeological examples of hafted 
microliths, e.g. Mesolithic sites in Scandinavia (Larsson 
1983, Clark 1975). The microliths were not exclusively 
hafted as projectile armatures. Clark (1975) illustrated a 
uniserially slotted bone knife with inset microblades from 
Bloksbjerg, Zealand. An extensive discussion of the 
various types of microliths hafts can be found in Clarke 
(1976). 

Possible positive haft traces were interpreted on a minor 
part of analysed implements in Pavlov (16 pieces), Dolní 
Věstonice (3 pieces) and Stránská skála (1 piece). All 
traces were of the unsure character so the haft material 
could not be interpreted. The prevalent typological group 
with the hafting traces was the proximal part of blades 
(Tab.7-1). Logically, the other tool groups represented 
the complete pieces or distal fragments, as for example 
the endscraper, when it was broken, it would be identified 
only by the “scraper” retouch and the proximal fragment 
would be interpreted as a broken blade. 

Tab. 7-1 Distribution of the hafting traces according to 
typology and fragments. 
Typological group Fragment Amount 

complete 2 
proximal 10 Blades 

distal 1 
complete 1 Burin proximal 1 
complete 2 Endscraper distal 1 

Notch distal 1 
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7.2 Scrapers 

The endscrapers have always played an important role in 
the study of lithic assemblages because of their 
abundance and distinctive morphology. Together with 
projectile points, endscrapers often constitute the 
backbone of chronological studies. Furthermore, their 
formal resemblance of certain tools known from current 
ethnographic has added to the attractiveness of the 
endscrapers and made them a stand out as intelligible 
objects in tool assemblages which are otherwise difficult 
to decode in terms of their use. Thus, prehistoric scrapers 
are explicitly or implicitly frequently associated with hide 
working to the point that the semifunctional designation 
“scraper” has been replaced by the hyperfunctional “hide-
working tool” in the caption of the distributional maps 
(Juel Jensen 1988). Naturally, fascination with 
endscrapers has been transferred to use-wear analysts and 
the tool has constituted one of the most intensively 
analysed lithic implements (e.g. Rosenfed 1971; Bordes 
1973; Brink 1978b; Rigaud 1977; Juel Jensen 1982; 
Gendel 1982). 

However, the functions of scrapers need to be assessed 
through individual microwear analyses rather than by 
assumptions based on gross morphology or analogy with 
microwear studies of other site assemblages. The wear 
studies yield few surprising results concerning the 
relation between the “scraping edge” and the functionally 
active area. In most recorded cases, the retouched front 
had been the active edge used with a scraping or whittling 
motion, perpendicular to the retouched edge. 
Nevertheless, in some cases the “scraping edge” appears 
to have served only as a resting platform for the finger, 
while the marginal side of the tool was the active edge, 
used for cutting, whittling or grooving motion (e.g. Juel 
Jensen 1982; Moss 1983a; Schulte and Strzoda 1985). 

The scrapers could have been used for various 
activities/functions. Although hide, bone, antler and 
wood were worked by these at most sites, the relative 
frequency varied considerably. At Star Carr (Mesolithic 
site) the hide working accounted for 40% of the 
identifiable use-wear traces, followed by bone and antler-
working 22% each and woodworking 13% (Dumont 
1987). The used parts were found on the steeply 
retouched scraping edge and/or the lateral margins of the 
tools. This indicates that although the preparation of a 
steeply retouched scraping edge may reflect the maker’s 
intent to use this portion of the tool, its actual use as a 
working edge cannot be generally assumed on 
morphological or typological grounds. Dumont (1987) 
stated that it was possible to make statistically significant 
general statements concerning one particular aspect of 
tool morphology, the curvature of the utilised edge in 
plan view, and the type of material worked by the 
artefacts: the antler-working edges were less curved 

(virtually straight) than those used against hide or bone; 
the bone-working edges were less curved than those used 
against hide but more curved than those used against 
antler; and the hide working edges were more curved than 
any of the others.  

Similar results were obtained by Moss (1983a) when she 
examined endscrapers from Pincevent (Late Magdalenian 
site) and from Pont D’Ambon (Late Magdalenian and 
Azilian rock shelter). The analysed endscrapers were 
primarily used for scraping of hide (87%) while the 
remaining parts were used against other materials. The 
steeply retouched edges were utilised for hide working, 
the lateral margins for hide scraping and cutting, wood 
planing and butchering. With regard to the tool 
morphology and function, Moss (1983a) demonstrated 
that the hide-working scrapers were significantly shorter 
that those used against other materials. 

Juel Jensen (1982) analysed endscrapers from the Danish 
late Mesolithic site of Ringkloster (Ertebølle) and 
received interesting results. 93% of the analysed pieces 
exhibited the use of the steeply retouched edge for 
scarping. The remainder, lacking the utilisation of the 
formal “scraper edge”, exhibited the use of the lateral 
margins for wood and meat-working. However, 60% of 
the endscrapers used on the “scraper edge” shoved 
additional use of the lateral margins primarily against 
wood but also plant. Morphologically, the scrapers could 
be divided into two groups (complete and broken) that 
correlate with a clear functional difference. 81% of the 
complete scrapers were used for hide-working, while 
72% of the broken scrapers were used for woodworking. 
Furthermore, the woodworking scrapers were slightly 
thinner than the hide-working tools. Jensen (1982) 
suggests that the broken tools were intentionally 
manufactured to this final form for use against wood. 
Similarly, at other Mesolithic site Vænget Nord 70% of 
the analysed scrapers were used for hide-working, 10% 
for woodworking and 10% for working of the 
unidentified hard material (Juel Jensen and Petersen 
1985). 

Very similar results for the interpreted worked materials 
frequency, the topography of the used areas and 
morphological differences (denticulated/irregular edge 
for woodworking vs. regular one for hide-working) were 
reported by Keeley (1981), Plisson (1982) and Gendel 
(1982). However, it is necessary to keep in mind that 
sometimes it is not clear whether the additional functions 
(except using the scraper edge) were performed before 
the creation of the scraper edge, during the functional life 
of the scraper edge or after the tool ceased being a 
“scraper” from the tool user’s perspective. 
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The proportional frequency of working hide, relative to 
the other interpreted contact materials reported in 
functional studies, indicates an abrupt change in the use 
patterns when comparing Upper/Late Palaeolithic and 
Mesolithic/Neolithic materials. The multifunctional role 
of a scraper as a type seems to begin only at the onset of 
the Mesolithic, while the Upper and Late Palaeolithic 
endscrapers appear to be used almost exclusively as hide-
working implements (Juel Jensen 1988). This 
corresponds with the fact that wood-working traces, 
frequently found on Mesolithic and Neolithic 
endscrapers, are almost nonexistent in the Upper and 
Final Palaeolithic assemblages. In spite of the glacial 
period, this information is somewhat surprising. Moss 
(1983a) points out that the lack of evidence is partially 
accounted for the sampling procedures, since excavations 
and thus use-wear analyses have been concentrated 
mainly around “domestic areas”. She suggests that wood-
working in the Late Palaeolithic was basically confined to 
heavy-duty work such as making tent poles, drying 
frames and working firewood, i.e. tasks which require 
large spaces away from the hearth. If wood had been 
more plentiful, it might have been employed for the 

manufacture of many more objects and some of this 
manufacture and disposal of tools would have taken place 
around hearths (as bone and antler working tools did). 
That radically changed from Mesolithic when the wood 
as a raw material was used not only in the heavy-duty 
sphere but also for minor crafts or “domestic activities” 
as reflected in the use-wear evidence where wood 
becomes a commonly encountered contact material on 
flint tool edges including scraper-fronts (Gendel 1982; 
Juel Jensen 1982; Dumond 1983). It seems that the use 
pattern displayed by endscrapers is closely connected 
with the specific economic and ecological setting of the 
individual site. 

The above results closely correspond with the results 
obtained in this research on 88 analysed scrapers. Hide 
was the most often worked material as in other 
Palaeolithic studies (Tab. 7-2). Only 4% of the analysed 
scrapers did not display any use-wear traces. Also, the 
functional difference between sidescrapers and 
endscrapers was more than obvious. 

 
 

Tab. 7-2 The distribution of worked material by scrapers. 

Worked material Total Endscraper Endscraper + 
burin Sidescraper 

Hide 76% 80% 89% 30% 
Unspecific soft 9% 9%  20% 
Bone/wood 1% 1%   
Soft wood 1% 1%   
Unspecific hard 6% 3% 11% 20% 
Unspec. medium hard 2% 1%  10% 
Unsure 1% 1%   
No traces 4% 3%  20% 

 

The proportion of distal fragments and of complete tools 
of scrapers was almost equivalent. However, it is 
interesting that the not used pieces were more often in the 
category of the complete tools. In addition, the other 
materials except hide made up the same proportion of 
traces for both complete tools and the distal fragments 
(Tab. 7-3). 

Tab. 7-3 The distribution of the fragments and the 
interpreted traces. 
Scraper 
fragment 

Total 
(pieces) Used Hide Other 

Complete 40 93% 75% 18% 
Distal 45 98% 80% 18% 
Unsure 3 100% 100% 0% 

The edge angles did not reveal any significant 
morphological correlation between the used materials in 
analysed samples but that is probably due to a low 
amount of other worked materials except hide (Tab. 7-4). 

The functional area of the analysed scrapers was 
predominantly the retouched “scraping” edge. The 
longitudinal motions were found exclusively on the 
lateral edges and made up only about 4% of the 
interpreted motions (Tab. 7-5). To compare it with 
another Gravettian site Willendorf II, it is interesting that 
Tomášková (2000) did not observe any longitudinal use-
wear traces either on endscrapers or sidescrapers in her 
analysed samples. 
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Tab. 7-4 The used edge angles according to the interpreted traces and motions. 
Longitudinal motion Transversal motion Unsure direction 

Worked material Min Max Avg. Min Max Avg. Min Max Avg. 
Hide 45° 45° 45° 24° 104° 68°    
Unspecific soft    59° 87 71° 47° 47° 47° 
Bone/wood    54° 54° 54°    
Soft wood    77° 77° 77°    
Unspecific hard 24° 64° 44° 54° 76° 67° 62° 62° 62° 
Unspec medium hard 31° 31° 31°    64° 64° 64° 
Unsure    65° 77° 71°    

Tab. 7-5 The location of the used area according to the interpreted motions. 

Used area Longitudinal 
motion 

Transversal 
motion Unsure direction Total 

Lateral edges 4% 1% 1% 6% 
Scraping edge  92% 2% 94% 
Total 4% 93% 3% 100% 

 

7.3 Burins 

Burins constitute a heterogeneous class of implements 
whose common denominator is the burin blow technique. 
Further typological subdivisions are based on the position 
of the burin bevel and on the method of preparing the 
striking platform for the burin blow. The anticipation for 
burins usage is usually bone/antler-working, with incising 
as the most frequent activity based on theories focused on 
the burin bit and its capability of engraving and grooving 
hard materials (e.g. Clark and Thompson 1958; Movius 
1968). This activity has been demonstrated in almost all 
assemblages where burins have been analysed.  

Nevertheless, some studies determined that other actions 
were employed as well. It is also apparent that the burin 
facet margins and the lateral sides of the burins could 
have been considered by the tool users potentially 
functional edges, mainly employed for planning and/or 
shaving of hard substances. These findings correspond 
with the theories which stress the functional meaning of 
the burin facet (e.g. Bordes 1965; Rigaud 1972; 
Newcomer 1974). In general, both of these modes of use 
were anticipated or could be inferred from the negative 
imprints made by the tool edges on bone or antler 
artefacts. Less expected are the piercing and boring 
activities displayed by burin bits in several Palaeolithic 
assemblages (Keeley 1978; Moss 1983a; Juel Jensen and 
Petersen 1985; Vaughan 1985a, 1985b).  

The others have interpreted the burin facet as a blunting 
or hafting device (e.g. Semenov 1957; Mortensen 1970; 
Tomášková 2005). The functional interpretations have 
not yet answered the question if the burin is more a tool 
or a technique (Juel Jensen 1988). 

Dumont (1987) reported burins with use-wear traces only 
at Starr Carr (Mesolithic), where this tool type was 
numerous. The burins were used principally against antler 
but also against bone and unidentified materials. The use 
activities consisted primarily of incising/planing, sawing 
and unresolved manners of use. Topographically, about 
50% of interpreted use traces were found on the bit while 
the rest used the long lateral margins of the burins facets. 
No clear correlations between tool morphology and 
function emerged from the data. At Pincevent 
(Magdalenian), Moos (1983) determined that the burins 
bits and facet margins were used for bone/antler-working 
and hide working. The bone/antler-working tasks 
consisted of incising, boring and planing while hide-
working involved scraping, piercing and cutting. In 
Mesolithic site Vænget Nord, 67% of the analysed burins 
exhibited use-wear traces on one or several parts of the 
tool and except for one case of hide polish, all traces were 
interpreted as working bone/antler or unspecified hard 
material; the polish was often weakly developed. The 
use-wear traces were not limited to burin bit/bevel as 
77% of the analysed burins were used to work with the 
sides of burin facets for bone/antler scraping/shaving 
(Juel Jensen and Petersen 1985). Those studies have 
clearly demonstrated that burins were not used solely as 
the lithic component of the groove and splinter technique 
of antler/bone-working. 

However, a large number of analysed burins showed no 
traces of use on the burinated section of the tool 
(Vaughan 1985b; Tomášková 2005). At Magdalenian 
sites of Cassegros, Ardenach 2 and Zingeunerfels, 
Vaughan (1985b) reported that many burins (18%–54%) 
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bore no traces at all. Among the remainder between 30%-
55% displayed use-wear anywhere but on the burin edge. 
In the latter case, the removal of a burin spall often 
appears to be secondary in relation to the original use of 
the piece, as the result of resharpening or blunting 
attempts. There can be several interpretations of the non 
used burin phenomenon: unsuccessful production 
attempts, accidental burination, primary production of 
burin spall with burin being the core, or the specific 
function which leaves no traces detectable by the 
methods currently employed (Juel Jensen 1988). 

In this study, burins made up almost the same proportion 
of tools as scrapers. The burin as secondary modification 
of tools seems to appear at least on the combi tools where 
no use-wear traces on the “burinated” part were found at 
all: 9x combination burin-endscraper, 2x combination 
burin-notch and 1x combination burin-point. The combi 
burins comprised about 15% of all analysed burins. In 
accordance with Vaughan report, over 60% of burins did 
not bear any interpretable use-wear traces (Tab. 7-6, 
compare with the results of scrapers, Tab. 7-2). 

 

Tab. 7-6 The distribution of worked material by burins. 
Worked material Total Burin Combi – burin part 
Hide 9% 10%  
Soft animal 1% 2%  
Antler/Ivory 5% 6%  
Soft wood 1% 2%  
Unspecific hard 6% 7%  
Unspec medium hard 4% 4%  
Unsure 8% 9%  
No traces 66% 60% 100% 

 

The proportion of the distal fragments and the complete 
tools with a burin blow (excluding the combi tools) was 
almost equal; less frequent were the medial and proximal 
parts of tools. It is interesting that complete and distal 
fragments displayed use-wear traces more or less in the 
same amount, about 50% (Tab. 7-7). The medial 
fragments seemed to be the least used parts. Although the 
hard/medium hard materials in general made up the most 
frequently worked materials, in total 16% of tools (Tab. 
7-6), the hard materials seem to be worked more 
preferably by the complete tools and/or proximal 
fragments. 

The functional area of the analysed burins (excluding the 
combi tools) was almost equally the lateral edge and the 
burin bit, the burin bevel was used about half as often. 

The graving (diagonal motion) made up only 25% of the 
interpreted motions (Tab. 7-8). That confirms the 
multifunctional character of the burin not only as a 
“graving tool” also in these studies. However, the burin 
bit is clearly connected with working hard materials and 
the lateral edges were preferably used for working soft 
materials and/or hide (Tab. 7-9). In comparison with 
another Gravettian site Willendorf II, Tomášková (2000) 
reported the transversal motion as the most frequent 
working activity of the analysed burins. 

In addition, 7 pieces of burin spalls were analysed. One 
piece displayed the traces of hide scraping and seemed to 
be a result of rejuvenation or reutilization of a scraping 
edge. The other pieces did not expose any use-wear traces 
or traces not interpretable by any of the methods. 

 

Tab. 7-7 The distribution of the fragments and the interpreted traces (combi tools not included). 

Burin fragment Total (pieces) Used Hard/medium 
hard materials Other 

Complete 23 52% 30% 22% 
Distal 17 47% 18% 29% 
Medial 9 11% 0% 11% 
Proximal 10 30% 20% 10% 
Unsure 7 29% 0% 29% 
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Tab. 7-8 The location of the used area according to the interpreted motions. 

Used area Longitudinal 
motion 

Transversal 
motion 

Diagonal 
motion 

Boring/ 
piercing 

Unsure 
direction Total 

Lateral edge 31%    10% 41% 
Burin bit  3% 22% 3% 9% 37% 
Burin bevel 3% 13% 3%  3% 22% 
Total 34% 16% 25% 3% 22% 100% 

Tab. 7-9 The location of the used area according to the interpreted worked material. 

Used area Hard/medium hard 
material Soft material/ hide Unsure Total 

Lateral edge 6% 22% 13% 41% 
Burin bit 28% 0% 9% 37% 
Burin bevel 10% 6% 6% 22% 
Total 44% 28% 18% 100% 

 

7.4 Blades and flakes 

Blades together with flakes seem to be the most universal 
tools, although they are literally not a “real” tool type, 
according to some typological systems. However, their 
importance among other tool types was proved just by 
traceology. These informal tools were used against a 
range of materials in a variety of ways, depending on the 
respective site ecological and economical status. 
Retouched tools reflect only a small fraction of the 
activities going on at a site. Although, retouched edges 
can be an effective devise for scraping, graving or 
chopping of harder or tougher materials a natural, sharp 
flint edge is the most logical choice for a number of other 
purposes. Ethno-archaeological investigations of modern 
lithic industries have yielded numerous examples of the 
importance of unretouched pieces and similar information 
has emerged from archaeological records. 

Juel Jensen (1984) in her microwear study of blades from 
Ageröd V (Mesolithic) reported interesting results. 70% 
of analysed blades were used against vegetal materials 
and 28% for hide-working in different states (fresh, dry). 
Juel Jensen was able to make several statements 
regarding the tool function and morphology. The edge 
angles of plant working tools ranged between 40° and 50° 
while the woodworking edge angles had a lower range, 
between 30° and 45°. Further, she ascertained that the 
tools users preferred to utilize blades having edge angles 
between 20° and 55°, and especially within the range of 
30° to 45° (Juel Jensen and Petersen 1985). These angles 
corresponded with the preferred range of the cutting 
edges reported for unretouched flake tools from modern 
New Guinea and Australia (Gould et al. 1971, White et 
al. 1977), thereby supporting the assumption that the edge 
angles were selected simply according to the utilitarian 

needs, i.e. they offered a sharp but at the same time a 
sufficiently strong edge that would withstand the stresses 
of the use. The edge angle probably was not the criterion 
recognized by the tool users but it reflects more general 
features as thickness or the ratio thickness/widths (Juel 
Jensen and Petersen 1985). 

Dumont (1987) analysed only small samples of the 
apparently used blades from Star Carr and Mount Sandel 
(both Mesolithic). At both sites, they were used against a 
variety of materials (antler, bone, hide, minerals, wood, 
unidentified materials) in a variety of ways 
(cutting/sawing, planing, whittling, scraping and 
unidentified uses). The relative frequencies of the 
different tasks also varied: whereas the majority (60%) of 
the Star Carr use-traces consisted of whittling and 20% of 
scraping/planing, the most frequent task (45% of the 
interpreted traces) at Mount Sandel consisted of 
cutting/sawing and 35% of scraping/planing. At both 
Mont Sandel and Star Carr there was convincing 
evidence that the tools users selected the more robust 
blades for use. The utilised artefacts exhibited 
significantly greater maximum thicknesses and less acute 
edge angles than the non-utilised artefacts. However, it 
was not clear whether the less robust blades were used 
against less demanding materials, such as meat, where 
traces may not be sufficiently well developed for 
recognition. The mean edge angle was 50° for Star Carr 
blades and 45° for those from Mount Sandel.  

Tomášková (2000) in her analysis of the blades from 
Willendorf II (Gravettian) reported a different percentage 
of the used blades in 5 cultural layers (layer 5 to layer 9). 
The portion varied from 25% in layer 5 and 6 to 42-3% of 
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used blades in layer 7 and 8 and 32% in layer 9. The 
worked materials were mostly the fresh organic materials. 
Tomášková explained the differences in the percentage of 
the used blades by different short term seasonal 
settlements in every layer. 

In this study, blades were the most plentiful tool category 
in the analysed samples and made up about 42% of all 
analysed implements, unlike flakes which formed only 
about 10% of the analysed pieces. About 50% of them 
wore traces of use (Tab. 7-9). A special type, the backed 
blades, follows more the concept of the tool in the view 
of typology. The function of those tools usually does not 
differ from normal blades, although their usage seems to 
be more specialized and varies at every excavated site 
(e.g. Dumont 1987, Cahen et al. 1979). In this study the 
retouched blades (backed, crested or with a local retouch) 
constituted only 12% of all analysed blades and their 
usage seemed to be more specialized to working soft 
(animal) materials and hide. Therefore, they were 
combined into one category “retouched blades” for 
further comparisons including the truncated blades (see 
below). The percentage composition of tools used for 
working hide and soft animal materials was identical to 
unretouched blades, but the latter were used also for 
working hard materials (Tab. 7-9). 

The typological group of retouched truncated blades used 
to be considered functionally different and much closer to 
scrapers. Therefore, their utilisation should correspond 
more with the results obtained for scrapers (cf. Dumont 
1987). Similar results were obtained at the Mesolithic site 
of Vænget Nord where 41% of analysed truncated blades 
were used for hide-working (cutting and scraping), 8% 
for working siliceous plants and 8% for mixture of hide 
and plant working (Juel Jensen and Petersen 1985). In 
this study only two truncated blades from the Stránská 
skála excavation were analysed and one of which was 
interpreted as used for butchering, the other did not 
display any interpretable use-wear traces. Therefore, this 
presumption about the functional similarity of the 
truncated blades and scrapers could not be confirmed for 

Palaeolithic assembles from the analysed sites in the 
Czech Republic, but only 2 pieces are obviously too few 
to draw any final conclusions. 

Tab. 7-9 The distribution of worked material by blades. 

Worked material Total Blank 
blades 

Retouched 
blades 

Hide 17% 17% 17% 
Unspecific/animal 
soft 13% 13% 13% 

Antler/Ivory 1% 1%  
Wood 1% 2%  
Unspecific hard 3% 3%  
Unspec. medium 
hard 8% 9% 7% 

Inorganic soft 1% 1%  
Unsure 7% 8% 7% 
No traces 49% 48% 57% 

The complete blades were the most frequent category 
followed by the proximal fragments. However, the 
proximal fragments categorized as blades might be 
complementary pieces of other tool types like endscrapers 
or others. The distal blade fragments made up about half 
of the analysed complete blades. However, it is 
interesting that the used wear traces seem to be more 
likely to be found on the broken fragments of blades, 
especially, on the distal or medial parts (Tab. 7-10). The 
not used pieces were more often present in the category 
of the complete tools. In addition, the hide or unspecific 
soft/animal materials made up to about half of the 
interpreted traces on all fragments except for a very slight 
difference for the complete tools (Tab. 7-10). 

The edge angles did not reveal any significant 
morphological correlations between the contact materials 
worked in the same direction of motion but they showed 
that there was a considerable difference in the angle of 
the used edge between the transversal and longitudinal 
motions (Tab. 7-11). 

 

Tab. 7-10 The distribution of the blade fragments and the interpreted traces. 

Blade fragment Total (pieces) Used Hide or soft/animal 
materials Other 

Complete 89 43% 25% 18% 
Distal 42 64% 33% 31% 
Medial 23 65% 30% 35% 
Proximal 74 49% 27% 22% 
Unsure 2 50% 50% 0% 
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Tab. 7-11 The used blade edge angles according to the interpreted traces and motions. 

Longitudinal motion Transversal motion Unsure direction/ 
hafting Worked material 

Min Max Avg. Min Max Avg. Min Max Avg. 
Hide 16° 54° 38° 31° 79° 58°    
Soft 16° 61° 37°       
Medium hard 29° 44° 39°    47° 54° 51° 
Hard 25° 30° 28° 37° 52° 44° 33° 41° 39° 
Unsure 22° 56° 39°    33° 48° 38° 

 

Flakes comprised only about 10% of analysed artefacts 
but this amount is comparable with the other bigger 
typological groups like scrapers and burins. About 8% of 
the analysed flakes were retouched. The range of worked 
materials was similar to those worked by blades (Tab. 7-
12) but a smaller percentage of flake tools were used in 
general. 

Complete implements dominated the analysed sample of 
flakes (Tab. 7-13). However, the use-wear traces were 
more often found on the distal fragments. The 
distribution of worked materials by the different 
fragments did not reveal any significant differences. It is 
interesting that harder materials comprised lesser portion 
of use-wear traces interpreted on flakes than on blades 
(cf. Tab. 7-10).  

The angles of the used edges of flakes, similarly to 
blades, indicate the difference between the transversal 

and longitudinal motion (Tab. 7-14). However, due to 
low amount of the used flakes these results are only 
illustrative. 

Tab. 7-12 The distribution of worked material by flakes. 

Worked material Total Blank 
flakes 

Retouched 
flakes 

Hide 15% 14% 25% 
Unspecific soft 6% 4% 25% 
Antler/Ivory 2% 2% 0% 
Wood 2% 2% 0% 
Unspecific hard 2% 2% 0% 
Unspec medium 
hard 2% 2% 0% 

Unsure 4% 0% 50% 
No traces 69% 74% 0% 

 

Tab. 7-13 The distribution of the fragments and the interpreted traces. 

Flake fragment Total (pieces) Used Hide or soft/animal 
materials Other 

Complete 32 34% 22% 13% 
Distal 7 57% 43% 14% 
Proximal 4 0%   
Unsure 11 27% 18% 9% 

Tab. 7-14 The used edge angles according to the interpreted traces and motions. 
Longitudinal motion Transversal motion Unsure direction 

Worked material Min Max Avg. Min Max Avg. Min Max Avg. 
Hide    44° 93° 64° 50° 50° 50° 
Soft 27° 42° 32° 65° 65° 65°    
Medium hard       31° 31° 31° 
Hard 24° 24° 24°       
Unsure    54° 54° 54° 71° 71° 71° 
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7.5 Points 

Absence of wear traces on points does not necessarily 
indicate that they were not used. Available experimental 
evidence demonstrate that only a proportion of fired 
points/arrow tips will yield diagnosable impact traces, 
depending on whether or not the projectile hit a hard 
substance as bone or sinew. The results indicate that a 
possible previous use of projectile points can be 
ascertained for about 66% of the used pieces (Moss and 
Newcomer 1982; Moss 1983a; Fisher et al. 1984; Gijn 
1990).  

In Mesolithic site Vænget Nord 43% of the analysed 
points exhibited linear impact traces parallel to the 
longitudinal axis. None of these pieces showed use 
polishes on one or several portions of the tool, except for 
one case of hide polish. All traces were interpreted as 
working bone/antler or unspecified hard material, but the 
polish was often weakly developed (Juel Jensen and 
Petersen 1985). 

In this study points represented rather a minor group of 
analysed implements, only about 3% (18 pieces). 
Therefore, the presented results can be considered only as 
for orientation. Use-wear traces were ascertained on low 
portion of points, from 56% to 22% of analysed pieces 
depending on the point type and the selected sample 
(Tab. 7-15). Most of traces were of unsure character, only 

two use-wear traces were developed into a medium 
degree. 

Tab. 7-15 The distribution of worked material by points. 

Worked material Total Levallois 
points 

Other 
points 

Hide 11% 0% 22% 
Unspecific soft 6% 0% 11% 
Unspec. medium 
hard 11% 22% 0% 

Unsure 11% 0% 22% 
No traces 61% 78% 44% 

The complete points were the most frequent category 
followed by the distal fragments, probably because the 
proximal fragments could have been categorised as a 
different tool type, similarly to e.g. endscrapers. 
Logically, the distal fragments were more often 
interpreted as used as the point tip or the distal part 
should be the expected functional area of points (Tab. 7-
16). 

Although the tip of the point is considered the main 
functional area, the traces were more often found on the 
lateral edges (Tab. 7-17). However, the difference cannot 
be considered significant due to the low amount of the 
analysed points. 

 

Tab. 7-16 The distribution of the fragments and the interpreted traces. 

Point fragment Total (pieces) Used Hide or soft/animal 
materials Other 

Complete 10 30% 0% 30% 
Distal 6 50% 50% 0% 
Medial 1 100% 0% 100% 
Proximal 1 0%   

Tab. 7-17 The location of the used area according to the interpreted motions. 

Used area Longitudinal 
motion Dynamic activities Unsure direction Total 

Lateral edges 40% 0% 20% 60% 
Tip 10% 20% 10% 40% 
Total 50% 20% 30% 100% 
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7.6 Microliths 

By microliths are meant any small, 2-3 cm long (but often 
even shorter), stone artefacts deliberately retouched, 
made generally from bladelet blanks. Microliths were a 
typical and frequent tool type in the Gravettian lithic 
industry. Unfortunately, we are still not able to fully 
understand their function due to the dearth of the 
functional information available from the microwear 
analysis, not only in this research but also according to 
other researches and reports about different sites from 
different periods of time when the microliths were a part 
of the lithic assemblages. Microliths manufacture appears 
to follow a very general design pattern; variations in tool 
form appear to be relatively insignificant. The selection 
of microliths for the use appears to relate to the desired 
morphological traits and not to the intended end use 
(Finlayson and Mithen 1997). This may reinforce the 
notions that the microlith represents a standardized plug-
in, replaceable component in composite tools, whether 
they are projectiles or some of the non-hunting 
alternatives suggested by Clarke (1976). In Mesolithic, a 
period of archery hunting, the microliths had been widely 
assumed to be used as the tips and barbs of arrows. 
Although, the archery is not too often considered in the 
Gravettian, the microliths usage as presumed weapon tips 
was still considered (e.g. Straus 2002). 

Dumont (1987) reported less than 7% (2/31) of analysed 
pieces from Star Carr (Mesolithic) that exhibited possible 
use-wear traces - potential hafting traces. The analysed 
microliths from the rich excavation made at Mount 
Sandel (Mesolithic) brought slightly interesting results. 
About 16% (25/157) of the exhibited traces were 
attributed either to the use or to the former presence of a 
haft. Dumond (1987) determined that except for the three 
backed bladelets the functional traces (including impact 
fractures) were consistent with a presumed use of 
microliths as weapon armatures. The three exceptions 
were used for stone, hide and woodworking. Similar 
conclusions were reached by Moss (1983a) concerning 
the Pincevent (Magdalenian) backed bladelets. In her 
opinion, the primary function of these tools was being 
used as projectile barbs and points. Several backed 
bladelets though were apparently used to cut and pierce 
hide. Keeley (1981, 1987) interpreted the backed 
bladelets from Verberie as projectile armatures as well.  

On the contrary, Finlayson and Mithen (1997) in the 
research from the Mesolithic site of Gleann Mor 
(Scotland) reported that 38% (46/120) of microliths 
displayed a sign of use, but only a minority (about 10%) 
displayed features that are typical for projectile use. The 
main identified tool motion was longitudinal, a cutting 
motion (33%), 13% of the microliths had traces 

associated with a transverse or shaving motion and 13% 
showed signs of having been used with a rotary motion, 
as for boring. The traces were significantly associated 
with scalene triangles with 3 retouched edges and with 
sharp angles. It is possible that the projectile use could be 
under-represented, due to pieces lost off site and to pieces 
not showing wear traces. However, even if these factors 
were taken into account, the large number of pieces with 
positive evidence of non-projectile use proved that 
microliths were not a single function tool form and that 
they do not equate entirely with the act of hunting. It 
could be even suggested that the projectile use may be a 
relatively minor function at this site. No significant 
functional difference was found between microliths types 
(Finlayson and Mithen 1997). 

The anticipations about the usage of the microliths for 
dynamic shooting activities is obvious from the prevalent 
researchers’ opinion based mostly on indirect use traces 
as impact fractures, hafting and polish streaks. However, 
this could not be applied to this research. The analysed 
microliths comprised about 10% of the analysed tools, 
i.e. about the same portion as burins or flakes (Tab. 2-1). 
The absence of interpretable traces on microliths was 
very high, as already mentioned in the presented studies 
of the respective researches. It is interesting that the 
unretouched pieces were more often interpreted as used 
than the retouched ones (Tab. 7-18). This can be 
explained in two ways: either the retouch shaded the 
weakly developed use-wear traces from the soft materials 
or the retouched pieces represent the prepared unused 
replaceable components for composite tools. The 
unretouched microliths seem to be more often interpreted 
as used for working the soft animal materials. However, 
the unretouched pieces comprised only 28% of all 
analysed microliths. 

Tab. 7-18 The distribution of worked material by points. 

Worked material Total Unretouched 
microliths 

Retouched 
microliths 

Hide 5% 6% 5% 
Animal soft tissue 5% 13% 2% 
Inorganic/soil  2% 6% 0% 
Unsure 5% 6% 5% 
No traces 82% 69% 88% 

The complete microliths were the most frequent category. 
All other analysed fragments (medial, distal and 
proximal) had equal representation (Tab. 7-19). The low 
presence of interpreted use-wear traces and representation 
of the fragments (e.g. proximal) makes the percentage 
results only illustrative. 
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Tab. 7-19 The distribution of the fragments and the interpreted traces. 

Point fragment Total (pieces) Used 
Hide or 

soft/animal 
materials 

Other 

Complete 32 28% 9% 19% 
Distal 8 0% 0% 0% 
Medial 8 0% 0% 0% 
Proximal 8 13% 13% 0% 
Unsure 1 0% 0% 0% 

 

Although the majority of notions consider the microliths 
to be used as the projectiles, in this study neither traces of 
dynamic activities nor the impact fractures were found. 
The use-wear traces were more often found on the lateral 
edges of the analysed microliths than on the tips (Tab. 7-
20). However, the differences cannot be considered 
significant due to a low presence of interpretable use-
wear traces. Although, they could have been used for 
composed tools, use-wear analysis did not sustain this 
hypothesis as no hafting traces were found either. If the 

microliths were used as tips for harpoons or arrows then 
the situation with the missing use-wear traces would be 
similar to the one of the points; the used pieces were 
probably destroyed or lost outside of the camp. 

Similar results, i.e. the prevalence of the longitudinal 
motion in the use-wear traces on the microliths, were also 
ascertained in the Willendorf II collection (Tomášková 
2000). 

 

Tab. 7-20 The location of the used area according to the interpreted motions. 

Used area Longitudinal 
motion 

Boring/ 
piercing 

Transversal 
motion 

Unsure 
direction 

Total 

Lateral edges 43% 0% 0% 29% 72% 
Tip 0% 7% 7% 14% 28% 
Total 43% 7% 7% 43% 100% 

 

7.7 Settlement type and a degree of development of use-wear traces 

One of the questions raised by the excavation of 
settlements is whether the site was occupied year-round 
or served as a special purpose camp visited only briefly to 
exploit one particular resource. There are several ways 
how use-wear analysis can contribute to the discussion 
about the duration of the occupancy. Excavations 
presented in this study showed clear differences in 
functional interpretation based on analysed assemblages. 
However, the correlation between the time aspect of the 
settlement with the observed traces and their development 
was further analysed to find a feature which would 
correspond the most. Although the number/percentage of 
used tools would seem to be a major correlation, there 
could be a problem with recalculating the samples to the 
same level, due to the different sampling methods. For 
example, as the Pavlov excavation was already re-
sampled by the excavators with the unknown ration of 
“wasted” pieces the total percentage of the used pieces 
can be estimated only approximately. A simple 
recalculation of the inventoried pieces to the estimated 

total amount of all stone pieces would be misleading. In 
some other studies, which were focused only on several 
types of tools, this would be even harder.  

Solely for demonstration purposes, I attempted to 
recalculate the results for all of the above analysed sites 
using the recounted total number of excavated stone 
pieces (including the estimated bulk material, see chapter 
3.1). Surprisingly, the total number of used pieces was 
more or less constant, about 10-14% (Tab. 7-21) and 
corresponded with the recalculated results from other 
sites where a “complete” selection of excavated artefacts 
for microanalysis was made, e.g. Beek-Molensteeg, the 
LBK site (10%, N= 1704; Gijn 1990), Vænget Nord, the 
Mesolithic site (16%, N=846; Jensen and Peterson 1985) 
or Cassegros, the Magdalenian site (18%, N=855; 
Vaughan 1985a). Tomášková (2000) reported higher 
percentage of used tools in excavations of the Gravettian 
site Willendorf II (from 22% to 38%, depending on the 
cultural layer, N=2631), however, it is not clear if all 
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excavated pieces were catalogued. It would make sense 
that the tool manufacture produced more or less constant 
volume of the chipping debitage which is displayed by 
unused pieces.  

Tab. 7-21 The recalculated estimated percentage of used 
tools in analysed excavated site where any positive use-
wear traces were found. 

Excavation Used pieces 

Pavlov 1954A 13%1 
Pavlov 1957 12%1 
Pavlov 1970 13%1 
Pavlov 1971 11%1 
DV IIa 1999 12% 
Průchodnice 14% 
Klentnice 14% 

1 The approximate percentage of used pieces in non inventoried 
debitage in Pavlov was estimated on 10% according to other studies 
(Moss 1983a; Vaughan 1985a; Symens 1986; Juel Jensen 1986, 1988; 
Gijn 1990)  

As microwear analysis, due to its nature, is not suitable 
for the primary sorting and investigation of assemblages, 
the method is almost always forced to operate with small 
samples of the available archaeological material. The 

entire assemblage is examined only exceptionally, when 
the total number of excavated pieces does not exceed the 
reasonable amount (e.g. Vaughan 1985a). It seems that 
the small differences in the percentage of used pieces 
would rather depend on the type of sampling and on the 
completeness of the excavation in general. Therefore, 
other features were tested to compare their presence in 
different types of settlements. Using the relative ratio 
would allow to compare the results and make them 
independent on the proportion of the used tools. 

Distribution of a degree of the development of use-wear 
traces in the analysed assemblage is basically dependent 
on the type of sampling; however, the results are more 
independent of the total percentage of used/unused pieces 
characteristics. Thus, the excavation with a similar 
sampling could be more easily compared using this 
characteristic. Of course, the problem is that the category 
is relative, subjectively stated by every analyst. However, 
the results in comparison with the other researches can be 
interesting. For comparison, the results determined by 
Gijn (1990) for the permanent settlement in Beek-
Molensteeg (LBK) and recurrent seasonal settlement in 
Hekelingen III (Late Neolithic) are shown in Tab. 7-22. 
Interestingly, the results of the recurrent seasonal 
hunting/fishing settlement in Hekelingen pretty much 
resemble the distribution of the use wear traces 
development in Pavlov I. 

 

Tab. 7-22 The distribution of the degree of the development of traces in correspondence with the settlement type. The 
sites are ordered by the supposed “permanency” of the occupancy. 
Degree of the development 
of use-wear traces 

Beek-
Molensteeg 

Hekelingen 
III 

Pavlov 
central 

Pavlov 
periphery DV 1999 Karst 

Possible use 39% 63% 60% 36% 55% 80% 
Light use 15% 6% 14% 29% 18% 20% 
Medium use 15% 14% 19% 28% 27% 0% 
Extensive use 31% 17% 7% 7% 0% 0% 

 

Other parameter which seems to correlate with the 
type/length of the settlement could be the percentage of 
used retouched pieces (Fig. 7-1). The proportion of all 
retouched pieces in the assemblage cannot be a 
representative feature due to same problems with 
sampling difficulties as it was mentioned for the total 
percentage of the used pieces in assemblage (above). 
However, the proportion of the used pieces from the 
analysed retouched implements could be more resistant to 
sampling variability. 

 

 

Tab. 7-23 The percentage of the antler/bone/ivory/wood 
working traces from the interpreted AUAs. 

Excavation Antler/bone/ivory/wood 
working 

Pavlov central 8% 
Pavlov periphery 4% 
DV IIa 1999 20% 
Karst 0% 
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In addition, it has been postulated that labour-intensive 
activities, such as the processing of hides, 
wood/bone/antler-working, as well as retooling, would 
indicate long-term or permanent occupation. It is only 
when people settle for an extended period, that they 
allocate time for executing such tasks. At short-term 
camps, briefly visited to exploit a specific resource, all 
the available time must be devoted to subsistence tasks 
(Gijn 1990). However, any of the above mentioned 
worked materials cannot be considered an absolute 
indicator as the activities have their variations for both 

short and long term occupations. The relative frequency 
of these worked materials can suggest the duration of 
stay; however, this criterion may not enable to 
differentiate a palimpsest of occupations. In this study 
this parameter does not reveal any interpretable results 
(Tab. 7-23). The some correlation between the type of the 
settlement and the worked material in this study could be 
seen in hide processing activities, e.g. hide scraping 
which was detected only in Pavlov assemblage in contrast 
to the other sites considered as short term occupations. 

 

Retouch and use-wear v.s. settlement
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Fig. 7-1 The correlation between the percentage of all retouched pieces and the used retouched tools with the type of 
settlement. The sites are ordered by the supposed “permanency” of the occupancy. 

 

7.8 Contribution of LPA and HPA to the functional interpretation 

As been already mentioned above, trace interpretation 
was based on both, but separate, LPA and HPA methods. 
It was expected that the HPA method could contribute 
only to more precise interpretation of few traces already 
detected by the LPA method. Nevertheless, HPA was 
found useful even though the results were provided with 
lower degrees of certainty than for younger or less 
patinated assemblages.  

Comparison of the results received from LPA and from 
HPA showed that LPA interpreted only about 40% of 
analysed artefacts as “used.” The remainder of about 60% 
was interpreted as unsure or not used (Fig 7-2). However, 
after that HPA was able to further interpret 60% of these 
unsure LPA traces and about 10% of artefacts originally 
interpreted by LPA as not used (Fig 7-3). Altogether, that 
forms about 20% of artefacts, which would not be 
interpreted by the LPA method. Thus, LPA together with 
HPA were able to interpret about 60% of analysed 
artefacts as used. That provided significantly better 

results than the exclusive use of the LPA method 
(Šajnerová 2003c). 
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Fig. 7-2 The use-wear traces interpreted using 
exclusively the LPA method. 
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Such a result corresponds with the experimental results of 
e.g. Gijn (1990) where about 27% of experimental tools 
used for working of hide did not have any traces 
interpretable by LPA. Micro-chipping is often absent 
despite the intensive usage. In Vaughan’s experiments 
(1985a) this phenomenon was noted for 16% of tools 
used in transverse motions and for 18% for those 
employed in longitudinal motions. As to worked 
materials, 39% of the edges involving soft contact 
materials and 6% of those relating to hard materials 
sustained no microscarring whatsoever (see also Den 
Dries and Gijn 1997). 

The higher percentages of unsure interpretations for LPA 
in this study are caused by postdepositional rounding of 
all edges, which could disguise slight rounding from the 
use. For that reason, the evidence for contact with soft 
materials such as meat and certain green plants may be 
absent or underestimated especially in the LPA results. 

On the other hand, the LPA method proved to be essential 
for the interpretation of hard worked materials. The HPA 
method was able to detect and interpret the use polish 
only in 30% of the used areas with traces interpreted by 
LPA as originating from working hard material. 
Therefore, the interpretation of hard materials based 
solely on HPA (polishes) would reveal only about one 
third of traces relating to hard materials. 

These results have not brought about any brand new 
information but they precisely confirmed that the most 
effective and efficient interpretation of use-wear can be 
obtained only by using a combination of both 
methodological approaches, as Keeley in fact already 
postulated at the beginning of his work. Encouraging 
news should be that the HPA method should be attempted 
despite the high age of the analysed assemblage and that 
it still can provide valuable results for interpreting tool 
usage. 
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Fig. 7-3 Structure of the interpreted traces using both the LPA and HPA methods. 
 

 78



Conclusion 

8. Conclusion  

The research proved that microwear analysis is worth 
performing on patinated Palaeolithic assemblages which 
generally used to be excluded from microanalyses. The 
results, although with a lower degree of certainty, are 
comparable with the other studies performed on more 
preserved assemblages from younger periods. Despite the 
patinated material, the application of the HPA method 
provided the possibility to interpret hide-working traces 
on the artefacts, which would have left only few traces 
that might not be detected by the LPA method. However, 
as this activity seems to dominate the use of the 
Palaeolithic tools (about 50% of the artefacts were 
interpreted as used for hide-working), the application of 
the HPA method provides a significant advantage for 
interpreting the functions of the tools.  

The results of the microwear analysis enable us to shed 
light on the everyday activities performed by people in 
the Palaeolithic communities. In accordance with the 
other studies of Palaeolithic assemblages, hide was 
interpreted as the predominant material that was worked 
using the stone tools. However, the results may be 
exaggerated because the use-wear traces of hide-working 
have high level of resistance to the postdepositional 
impacts. The use-wear traces of the hard or medium hard 
materials were more likely to be interpreted with the use 
of the LPA method than with the HPA one and therefore 
the material categories could only be determined roughly. 
Low percentage of the used microliths and points could 
be explained by their designated purposes. Points were 
probably not intended for the extensive use; moreover 
they are considered to be tools with a short service life. 
Similar reason could be suggested for the absence of the 
use-wear traces on microliths, although their purpose in 
the Gravettian cannot yet be fully explained by 
microwear analysis.  

Traceology further increases the opportunities of the 
other archaeological method – the spatial analysis (e.g. 
Bartošíková 2005) – which tries to divide the excavated 
site into working and living areas, according to the 
distribution of different types of artefacts, hearths and 
dwelling structures. The wide range of activities, which 
were performed at or near the site, can be explored with 
the use of the functional interpretation of the lithic 
components from the site assemblage and, thereby, an 
insight into the function of the site itself can be gained. 
However, the function of the site cannot be based on the 
functional data only as the results may omit the non-lithic 
tools or past removals of the lithic and non-lithic 
artefacts. Several researchers have demonstrated that the 

use of microwear analysis together with the spatial 
analysis and/or the artefacts refitting can serve as 
powerful instruments when assessing the structure of the 
site and/or the behavioural aspects of tool manufacturing 
and usage (e.g. Cahen et al. 1979; Moss 1983a; Dumont 
1987; Bartošíková et al. 2003). 

I agree with D.T. Price’s (1978) idea that microwear 
analysis should focus more on complete tasks rather than 
simply on motions and contact materials. In most cases, 
however, the functional analysis of lithics may at best 
provide a list of “worked materials” at the various sites 
unless non-lithic contextual information is provided. The 
method does not permit the determination if the tool in 
question was used for complex tasks like fashioning a 
bow, making a trap or shaping a digging stick. Much of 
the evidence for such tasks must inevitably come from 
associated archaeological materials: basically from the 
survival of the “tasks” themselves. Therefore, close 
working together of the microanalysts and the 
archaeologists during the research/microanalysis is 
necessary, which unfortunately was not fully possible 
during this study. Thus the complex interpretation of the 
microwear results could be made only in that basic 
material-motion level. 

Despite its limits, the microwear analysis plays an 
important role in the Stone Age studies. The method 
represents the possibility to employ a new approach 
towards the available (already studied) lithic material. As 
long as the limits of the interpretation of use-wear traces 
are kept in mind, valid, valuable and very interesting 
information can be gained. For the prehistoric periods, for 
which other types of data records like paintings or scripts 
are not available, crucial information about the tool 
functions would otherwise not be possible to obtain. 

During the last twenty years, inseparable experimental 
work which is connected with traceology, together with 
the application of current ethnographic data, achieved a 
re-discovery of many of the production techniques and 
methods common for life in the Palaeolithic and 
Mesolithic. These techniques and methods demonstrate 
the ability of our predecessors to survive in difficult 
natural conditions. They often developed very simple yet 
effective solutions, which can still be inspiring at present. 
Therefore, it is without any doubts that this relatively 
young method is heading for many successive 
achievements and unthought-of discoveries in the future 
which will bring us closer to our past. 
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