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One of the aims of use-wear research is to identify tools with traces of use exceeding the classifications established by experimental studies and microscopic observation. Undoubtedly, those identified by the 
presence of a specific type of polish, described as the curved knives are such products. Morphologically they are regular, relatively large blades or flakes with naturally concaved or (less often) straight sides used 
as working edges. Research conducted so far has allowed recognition of two types of these products: specimens with microsaw-like (microdenticulates) and natural (curved knives) working edges (Juel Jensen 
H. 1994, p. 50, 71). Both forms are relatively rare in archaeological material. Until recently, they were identified only in the Western assemblages, dated to the late Mesolithic. However,  the development of use-
wear studies enabled identification of first tools of this type also at Polish archaeological sites and collections. 

Use-wear traces visible on curved knives

The polish registered on curved knives comes in two main variants (Juel Jensen H. 1994, p. 61; van Gijn 2010, p. 65). The first one – legible thin line at 
the edge – is a bright, very glossy, (slightly metallic) polish of flat (or slightly wavy) topography and rough texture. The degree of its intrusion is 
usually marginal or average (variant A). In principle, linear traces (besides individual scratches) are not present here. In areas located further away 
from the edge the polish transforms into a smooth polish of domed topography, similar to those registered on tools used to work in antler. In classical 
cases it is accompanied by virtually no striations (variant B). The side on which such polish is recorded is considered in the literature not to be the 
contact one.
On the opposite surface, there are two varieties of polish. The first is bright (glossy near the working edge), and has a flat topography and rough 
texture. The degree of its intrusion is average and always accompanied by readable dark striations, arranged obliquely to the edge's line (variant “C”). 
The second form is a dull polish of domed topography, surrounding the working edge of a tool (see Juel Jensen H. 1994, p. 61). It reminds a polish 
observed on tools used to work on hard hide (variant “D”). Again, there are numerous dark striations.

Tools identified in Polish materials

The conducted so far use-wear analyses of flint materials from the Polish lands allowed for the identification of 30 tools with traces facilitating their 
preliminary inclusion in this functional type. They occurred in collections from late Mesolithic sites at the area of Che³mno Land (central Poland). 
Twenty six of them comes from the western flint concentration on the site Ludowice 6, two of the tools come from S¹sieczno 4, flint concentration 2, 
two others from the Mesolithic site complex in Lubicz (sites 13 and 18 - fig. 1). 

Curved knives from polish sites are quite similar to western Europe ones (Fig. 2). Still it is worth to notice the situation observed in Ludowice 6, 
which shows the importance of them for early Holocene hunter-gathers. Curved knives from this site are the most numerous functional type in 
collection, what suggests they are the essential manifestation of human activity here. They were used for at least few types of activity, what indicate 
the identification of tools with a lot of polish variants (typical ones, but also strongly different from accepted standards - Fig. 3). Also, in all flint 
scatters was possible to separate some concentrations of curved knives and other types of tools, which allows for analyze of the spatial organization 
of the camps (Fig. 4). 

Experimental research

More than 450 experiments with stone tools used for treatment of different types of organic and inorganic materials (see Osipowicz 2010, p. 38) were 
carried out at the Institute of Archeology, Nicolaus Copernicus University in Toruñ, Poland so far (Fig. 6). The tools were later analyzed with focus on 
use-wear traces, including their resemblance to the visible on curved knives. Unfortunately, replication of these traces has not been achieved yet. The 
problem lies mainly in their complexity, which may come not only from the type of material treated and the way of using the tool, but also the 
technique applied, i.e. employment of substances alternating the properties of the raw material under treatment which influence the way of tool's 
damage. Such substances might have been applied, among others, to increase the effectiveness of work which can be seen in the case of ocher's 
application in initial phases of skin treatment. The very possibility of their use focused researchers' attention not only on the treatment of particular 
types of raw materials, but also on the attempts to alter their properties, and thus indirectly on the traces being formed on flint tools. Thus, in the course 
of experiments with wood its burning was tested, in experiments with leather ochre were utilized as well as ash, but also various tannins, like brain or 
oak bark; bone and antlers were treated with the use of a variety of softening techniques. The experimental conditions varied, and the period of a tool's 
usage ranged from over a dozen minutes even to tens of hours (over 50 hours were devoted to obtain material for a Mesolithic half-dugout's roof 
sheathing with the help of a grass cutting knife). All works were documented in detail with the use of description, picture and photography to 
maximize the probability of registration of factors influencing changes in use-ware traces.

Function of curved knives

Function of the described products is difficult to determine. Among materials which could have been treated with them are: plant fibres (shoots or stems of plants containing silica), skin with the addition of ochre, mud or 
other abrasive materials, the ochre itself, bone and antler. To interpret the function of curved knives also experiments with peelings of rhizomes, opening of hazelnuts and peeling of tubers of lily and water stick were 
conducted (van Gijn 2010, p. 65). With a high degree of probability, hide can be ruled out, as too invasive, considering the size and character of the area covered in the use-wear traces. In case of curved knives Helle Juel 
Jensen rejects also the possibility of treatment of young (not woody) branches of trees, and bones and antler. According to the researcher, the first is eliminated by inadequate quantity of silica in the composition 
(considering the type of registered polish), the second – by the use-wear retouch registered on the artefacts, which is far too weakly formed as for work in such materials (Juel Jensen H. 1994, p. 62-63). The first 
statement can be accepted without much comment, but the second requires some words. Recent experiments on treatment of softened bone and antler showed that working with raw materials prepared this way 
(especially concerning antler) results in formation of a poorly shaped and irregular use-wear retouch (Osipowicz G. 2007, p. 15), apparent also on products described here. Very interesting effects were obtained in case 
of tools use for bone and antlers treatment softened with natural acids (oxalate and lactate). Polish occurring on the contact side of these tools in principle does not differ from polish set registered on the side considered 
as noncontact, on some curved knives. It is particularly clear in case of scrapers where, in addition, the orientation of traces is preserved (Fig. 5A). Unfortunately, in case of tools used in such a way one has been unable to 
identify the remaining two species of polish forming on these tools, although it might be a result of insufficient number of experiments. Therefore, the possibility of treatment of such materials should also be considered. 
At present, the results of the experiments appear to confirm the opinion of most researchers (Vaughan P.C., Bocquet A. 1987, p. 402; Juel Jensen H. 1994, p. 67; van Gijn A. L. 2010, p. 66), indicating a possible 
relationship between these tools and work in not-wooden-like material, yet exhibiting high content of silica. The arrangement of registered striations points to an activity similar to planing, possibly splitting. In the 
course of the author's experimental work, the most similar traces were obtained on specimens used in the splitting of nettle fibres, although they certainly differ in many respects from those recorded on the described 
tools (Fig. 5B).
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Fig. 1. Location of the sites with the curved knives
Fig. 2 The examples of the curved knives from polish sites

Fig. 3. Variants of polish sets observed on polish curved knives

Fig 4. Spatial organization of the western part of Mesolithic camp in Ludowice 6 (central 
Poland)
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Fig. 5. Use wear traces on experimental tools: A - 
scraper for acid softened antler (x250, ob. 20); B – 
splitting of nettle fibers (x125, ob. 10)

Fig. 6. Experimental works
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