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Abstract 

This paper presents a list of macroscopic characteristics for recognising pieces resulting from bipolar 

knapping. I performed specific experiments in fine grained flint and in quartz. I describe the main 

characteristics of bipolar knapping in a qualitative manner and discuss the usefulness and limitations 

of this qualitative methodology for these two types of rocks.  

… 

Cet article présente une liste de caractéristiques macroscopiques servant à identifier les pièces 

lithiques issues de la taille sur enclume. J’ai conduit une série d’expériences sur silex à grain fin et 

sur quartz. Je décris les principales caractéristiques de la taille sur enclume de manière qualitative et 

discute de l’utilité et des limitations présentées par cette approche pour ces deux types de matières 

premières. 
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Introduction and objective 



Confusion in the bipolar world… (Hayden 1980); that was the name of an article about the distinction 

between bipolar cores and intermediate pieces in this same journal. This debate was not new in the 

1980s; since the beginning of the Prehistoric discipline, splintered pieces (and the recognition of 

bipolar knapping) have caused much misunderstanding and disagreement, as Hayden pointed out.  

Splintered pieces (also called pièces esquillées in the French terminology) are a lithic morphotype that 

was defined in the very beginning of the twentieth century by Bardon and Boussonye (1906). These 

researchers thought that these pieces were battered flint fragments and that the objective for this type 

of aggressive percussion was the production of sharp edges. Since then, splintered pieces have been 

identified not only in Upper Paleolithic contexts of Western Europe (in fact, it would not be out-of-

place to suggest that is the most common lithic morphotype in many Upper Palaeolithic contexts), but 

also in many periods and other parts of the world (see different works in Mourre and Jarry 2011, as an 

example of this variability).  

Multiple interpretations have been offered for this lithic morphotype: that they are fire strikers used to 

produce fire, or intermediate hammers (or punches), intermediate pieces1 to work hard material such 

as wood or bone (as wedges or chisels), or as cores on anvils / bipolar cores (Octobon 1938). These 

two last hypotheses have reappeared on multiple occasions, but from different perspectives and 

different methodological approaches (e.g. example, Binford and Quimby 1963; Tixier 1963; Escalon 

de Fonton 1969; Semenov 1981; Mazière 1984; Chauchat 1985; Le Brun-Ricalens 1989, 2006; Shott 

1989, 1999; Goodyear 1993; Gibaja et al. 2007, de la Peña 2011) Therefore, in short, splintered pieces 

have been linked, by different studies, with two activities: bipolar knapping and the use as an 

intermediate tool for working hard materials (e.g. bone, wood and antler).  

In previous publications I highlighted the macroscopically qualitative characteristics in order to 

distinguish between bipolar knapping and the use of intermediate pieces as wedges to work hard 

material (such as wood, antler and bone) with fine grained flint. See in this regard the experimental 

                                                            
1 Intermediate piece is used in some of the literature to name these types of pieces, probably because of a direct 

translation from French studies. I have chosen to use this terminology because it includes the use of wedges and 

chisels and it is not only restricted to wedges. Subsequently in the paper, when I only refer to wedges, I will 

specify this.  



approach in de la Peña 2011; and the application to archaeological contexts in the Iberian Peninsula 

(de la Peña and Vega Toscano 2013 or Rios et al. 2012), I will summarize here some of these results. 

The choice of a qualitative macroscopic approach to the study was not arbitrary. The dynamics of the 

two procedures mentioned, either as intermediate pieces (wedges) or as bipolar cores, presupposes 

that microwear traces that are created during these processes are destroyed immediately, or very 

quickly, since the method always involves violent percussion. It is for this reason that it was then 

decided to opt for an experimental program that puts the emphasis on the knapping characteristics or 

macroscopic removal scars since they do remain on the bipolar pieces (contra Lucas and Hays 2009). 

This proposal was similar to other experiments that have addressed similar problems with stone tools, 

such as projectile points (Fischer et al.1984) or mâchurées pièces (Fagnart and Plisson 1994), where a 

macroscopic approach seems the most optimal option.  

The aim of this paper is to offer a brief list of macroscopically qualitative characteristics to distinguish 

pieces resulting from bipolar knapping for flint and quartz and to highlight the main characteristics 

and differences for these two different rock types (at least for archaeologists). Moreover, at the end, I 

will highlight the achievements and limitations of this qualitative macroscopic approach.  

Bipolar knapping is one of the most common lithic methods used in all periods from the first 

industries made by other hominin species, to the last lithic craft documented in ethnological work. 

However, even if the method is not usually complex (although see Pargeter and Duke in this volume), 

the different contexts produce different end products and, in later times in Prehistory and in 

ethnographical examples, it is usually related to microlithic strategies. Paradoxically enough, bipolar 

knapping has not received as much attention as other knapping methods such as bifacial reduction or 

centripetal methods (such as Levallois or discoidal strategies). Moreover, it should be highlighted that 

in the case of bipolar knapping the distinction is not clear between method and technique (sensu 

Tixier 1967), because it can be both as Australian prehistory and historical lithic assemblages have 

shown us (White 1968; Flenniken 1981; Flenniken et al. 1985; Flood 1980; Shott 1989; Sillitoe and 

Hardy 2003; etc.)  



My purpose in this paper is to give a short description for recognizing bipolar knapping in quartz and 

flint, to avoid the typological definition of splintered piece or pièce esquillée, as I believe in a 

technological interpretation of material culture. Many of the experimental qualitative conclusions that 

I reach here have been published already for similar experiments (Flenniken 1981; Callahan 1987; 

Knutsson 1988; Lombera-Hermida 2009; Driscoll 2010; etc.) but I argue that each experimental 

program has its own value and I think that to put the emphasis on the qualitative and graphical 

outcome will be useful for other archaeologists.  

The rocks at hand 

Quartz can be divided into two broad categories: crystalline quartz, commonly called macrocrystalline 

quartz, and the dense and compact forms, which usually are named cryptocrystalline or 

microcrystalline. The differences between these two broad categories are simply a consequence of the 

way they form. Macrocrystalline quartz grows by adding molecules to the crystal's surface, whereas 

cryptocrystalline forms come from colloidal watery solutions of silica. Crystalline quartz is very 

abundant.  Within the crystalline quartz assemblage two main categories can be distinguished: vein 

quartz (milky) and crystal quartz (also called hyaline) . Cryptocrystalline quartz includes varieties 

such as chert, flint, opalines and chalcedony (Luedtke 1979). Usually, in archaeological publications 

when references to quartz are made they refer to crystalline quartz. 

As pointed out by Lombera-Hermida (2008: 102) crystalline ‘quartz formation processes must be 

taken into account in order to establish a good petrological classification and characterization’, and 

these characteristics have important implications in the mechanical properties of different quartz 

varieties. Taking into account crystal habit two large groups can be distinguished: Quartz hyaline 

(automorph quartz) and vein quartz (xenomorph) (Mourre 1996). Xenomorph presents a greater 

variability because of different chemical and physical causes during its formation process (Lombera-

Hermida 2008: 102). All these conditions generate different types of crystalline quartz and, therefore, 

different types of mechanical properties. Martínez and Llana (1996) made a morphostructural 

classification taking into account grain and planes (flaws or crystalline surfaces) of crystalline quartz. 



Four morphostructural groups were distinguished: NN: no grain, no plane; NS: No grain, plane; SN; 

grainy, no plane; SS: grainy, plane. These different varieties will lead to different mechanical 

properties when knapping. For the experiments I used vein quartz from Johannesburg, Limpopo 

(South Africa) and Namibia. The Johannesburg and Namibian quartz could be classified as NS (No 

grain, plane) and the Limpopo quartz as SN (grainy, no plane) of Martínez and Llana (1996)’s 

morphostructural classification.  In the case of the flint, I used bergeracois fine grained flint (France).  

 

 

The experiments 

The main objective of this experimentation was to find out the main characteristics of bipolar 

knapping for flint and quartz; and, on the other hand, to find out if there was a qualitative means to 

distinguish between freehand and bipolar percussion for quartz.  

The “mixed” design of the experiment involved variables known and controlled as well as replication. 

For the design of the experiment I followed the study by González Urquijo and Ibáñez (1994). The 

macroscopic characteristics of the scars were described also following González Urquijo and Ibáñez 

(1994). The main attributes were edge delineation, density of scars, position, distribution, dispersion, 

extensiveness, and scar size (large, >5mm; medium, 1–5 mm; and small, <1 mm).  

First I experimented with bipolar knapping. I knapped Bergeracois flint pebbles and southern African 

vein and glassy quartz, flakes, and other types of blanks with a quartzite hammer and anvil. More than 

20 tests were conducted for flint and 10 tests for quartz. I recorded the number of strokes needed in 

order to obtain a blank and documented the hammered edge and the edge in direct contact with the 

anvil. 

Moreover, bifacial freehand percussion for quartz was compared to the bipolar knapping results 

presented here from quartz, as I have previously published experiments involving freehand knapping 



related to bifacial pieces in Sibudu’s Howiesons Poort2 layers (see de la Peña et al. 2013). The 

methodological protocol of that experimentation was the following. Vein quartz was selected from 

sources in Namibia, Polokwane and Johannesburg. First, flake blanks were produced using a discoidal 

reduction sequence. Secondly, blanks were selected based on the average length, breadth and 

thickness of the Sibudu points, that is, about 4 cm length, 2.5−3 cm breadth and 2 cm thick. I used 

different knapping techniques (Tixier 1967) with soft mineral hammer (sandstone), hard mineral 

hammer (quartzite and iron stone), bone hammer (antelope metapodial) and pressure flaking (with the 

bone retouchers previously published in d’Errico et al. 2012). More than 100 tests were accomplished. 

However, not all of the products ended up as finished points because on many occasions the preform 

points broke during knapping, or the selection of the primary blank-flake was not optimal. Also, some 

tests were carried out simply to compare different knapping techniques. Fifty-five tests were 

conducted only using hard mineral hammer and soft mineral hammer. In this paper I will put the 

emphasis on the results of the freehand hard and soft mineral percussion.  

I also experimented with intermediate pieces used as wedges of flint, as this activity has traditionally 

been proposed for splintered pieces. For the experiments with flint wedges I used flakes of various 

sizes and morphologies to cut lengthwise or to cross-section hard materials such as bone, wood, and 

antler. As for the bipolar knapping, in this experiment all of the intermediate tools were Bergeracois 

flint flakes, and the hammers were quartzite pebbles. I cut long bones (10 tests) and rib epiphyses (10 

tests) from Bos taurus on their transverse axis. I made longitudinal cuts to the lateral extremities of 

the ribs (6 tests). I also cut Sus scrofa domestica (7 tests), Bos taurus (10 tests), and Rangifer tarandus 

(7 tests) metapodials lengthwise. For the wood I used branches of 3–5 cm in diameter and trunks 

between 15 and 20 cm in diameter. The branches were Acacia triacanthos, Quercus robur, Salix 

repens, and Populus alba, enabling me to evaluate the effects of wood taxa with different hardnesses. 

                                                            
2 Sibudu is a South African site located approximately 40 km north of Durban, and about 15 km inland of the 

Indian Ocean. This site is one of the main references for Southern Africa Middle Stone Age archaeology. 

Howiesons Poort is a techno-complex of the Middle Stone Age, characterized typologically by backed pieces 

(Henshilwood 2012). Jacobs et al. (2008) calculated single-grain optically stimulated luminescence ages for the 

Howiesons Poort at Apollo 11, Klasies River, Melikane, Klein Kliphuis, Rose Cottage Cave and Sibudu and 

suggested that it spanned not more than about five thousand years, ending at about 62 ka. In 2013  de la Peña , 

Wadley and Lombard  published the first technological description of an assemblage of Howiesons Poort 

bifacial pieces mainly made on quartz. 



I performed both cross-sectional (34 tests) and longitudinal (15 tests) cuts. The trunks were of Fagus 

sylvatica, Carpinus betulus, and Buxus sempervirens, and they were only cut lengthwise (29 tests). 

The trunks were submerged in water for one day before I attempted to cut into them. Finally, I cut 

several pieces of Rangifer tarandus antler (23 tests). 

Flint bipolar knapping results 

The main characteristics documented for flint bipolar cores are: 

 The hammered edge and the opposite edge become smooth and rectilinear. If the hammered 

side is rotated, the core becomes quadrangular or rectangular (Figure 1A). 

  Both the striking platform and the side placed on the anvil develop numerous scars. 

However, normally the majority of scars are on the striking platform. 

  The scars are bifacial if the profile of the core is symmetrical, but if the piece is asymmetrical 

they tend to occur on only one of the sides. If the core profile has one straight and one convex 

side, the scars will tend to be on the convex side (Figure 2A). 

  The core rapidly becomes smaller as a result of knapping. In fact, bipolar knapping can be 

applied to extremely small cores (as small as 2 or 3 cm) (Figure 2B). 

  Although the cores are not prepared in any way, a striking platform is automatically created 

as a result of the hammering process (Figure 2C). 

  The scars resulting from hammering are usually step or hinge terminations (Figure 1 B, C 

and D). 

  The scars on bipolar cores normally have deep ripples (Figure 1F). 

  The scars, especially on the striking platform, develop in the following way: at first, the scars 

are large and usually overlap. The fact that the initial scars are hinged means the subsequent 

ones are also hinged, but smaller (Figure 1C and Figure 2D). This second bout of hammering 

tends to produce a row of parallel scars. Eventually, the area immediately next to the edge 

fissures and becomes blunt (Figure 1D, E and G). This type of scar-production is what is 

called écaillé retouch in European laplacian typology, which indeed is not a retouch.  



 It is very common that at the last stage of the bipolar knapping the core split in two or more 

pieces. This is what Driscoll (2010) termed a chilled-core (Figure 2E).  

The main features of blanks resulting from flint bipolar knapping are: 

  A wide variety of bipolar blanks is obtained, including flakes, bladelets and chunks. Some of 

the by-products are what Cotterel and Kamminga (1987: 685) term ‘compression flakes’. 

Some others develop the characteristics of those flakes on both extremities, some others from 

only one (like a normal conchoidal flake) (Figure 3 and 4).  

  They generally have broken or linear butts and the front part shows the fissures mentioned 

above (Figure 4 A, B, C, D and E). 

  They do not exhibit a distinguishable impact point (Figure 4 A, B, C, D and E). 

  The ripples on the bulbar faces are very marked and close to each other (Figure 4E). 

  The profile of the bipolar blanks tends to be rectilinear, but this depends on the morphology 

of the core (Figure 4D).  

 A specific feature of recurring knapping is a pronounced hinge bulb (Figure 3A and B). 

Flint intermediate pieces used as wedges  

In almost all of the operations using flint wedges, the scars on the hammered edges of the 

intermediate tools are practically identical to those described above for the hammered edges produced 

by bipolar knapping; in other words, the actions produced what is described as splintered retouch 

(écaillé retouch in European laplacian typology, see above Figure 1C). Because I applied the same 

type of hammer percussion (quartzite) and the hardness of the worked material (wood, bone, or antler) 

is similar, the problem of equifinality was resolved. However, on the working edge (the one in direct 

contact with the materials being worked) I recognized notable macroscopic differences between 

wedges and products from bipolar knapping. For this reason I now describe in detail the active edges 

on the wedges used in the different tests, those edges being the most distinctive in order to 

differentiate wedges from flint bipolar knapping: 



Results for antler, long bones and rib epiphyses 

I noticed variability in size of scars, irregular distribution of the scars along the edges (Figure 5A, B 

and C), large fractures (Figure 5D), and the working edge of the wedges acquired the reverse shape of 

the bone being worked (Figure 5E). The macroscopic characteristics that resulted from cutting long 

bones are similar to those produced from cutting antler. Such scar patterns could be classified as 

splintered retouch (écaillé retouch). However, neither the variability in scar size or fractures nor the 

irregular distribution of scars, as found in bipolar knapping, was apparent. 

The tests involving cutting long bones and antler were moderately successful, although both required 

a large expenditure of rock because of the aggressive hammer percussion and the hardness of both 

bone and antler. 

Results for ribs and metapodials 

The rest of the tests with bones (ribs and metapodials) generated scars on the working edge, but in 

lower density and with smaller scars (usually medium or small in our classification) (Figure 6A, B 

and C). Some tests produced no scars at all. In other words, these actions did not produce what 

typologically is recognized as splintered retouch (écaillé retouch). 

Results for branches  

For woodworking, the cross-sectional tests on small branches produced a great number of bending 

fractures (following Cotterel and Kamminga 1987: 683). In addition, the working edge developed an 

irregular delineation and small scars formed along a restricted extension of the inner part of the piece 

(Figure 7 B4). Again, no splintered retouch (écaillé retouch) was noticed. The longitudinal splitting of 

branches also produced an abundance of fractures (Figure 7 B2), although they were small and 

restricted to the edge of the wedges. Furthermore, unlike the previous test with branches, the wedges 

in these tests continued to work well after the fractures appeared because the sides of the flakes 

conducted the main work in splitting the branches. Again, none of these tests with branches produced 

what is typologically recognized as écaillé retouch. 

Results for trunks  



The experiment using wedges on Buxus sempervirens trunks was unsuccessful. Unlike results from 

previous experiments (Gibaja et al. 2007; Le Brun- Ricalens 1989), the wood was hardly affected. 

Tests with other types of wood were also largely ineffective—just one Carpinus betulus trunk could 

be split in two after having been submerged in water for several days. The wedge that split it did not 

exhibit macroscopic scars on the working edge (Figure 8D). Again it appears as if the sides of the 

wedge were the working areas. Moreover, a large number of wedges used for experiments on tree 

trunks exhibited bending fractures on the working edges and similar macroscopic characteristics 

described for wedges used on smaller branches (cf. Figure 8 B2 and Figure 7 B4). 

Summary of work performed by wedges  

In summary, one of the conclusions that can be reached after the experiments was that there are 

significant differences, at a macroscopic level, between the pieces that result from bipolar knapping 

and wedges that have been used as intermediate tools (de la Peña 2011). More importantly, the use of 

wedges does not usually generate splintered retouch or écaillé retouch (Figure 1D to see an example) 

on the working edges (Figure 9). This is the principal macroscopic method of distinguishing between 

products of bipolar knapping and the use of wedges. In the two cases where wedges exhibited 

splintered retouch on the active edge (in the antler and long bone tests), other characteristics allow us 

to differentiate the use of wedges and products of bipolar knapping: variability in size of scars, 

irregular distribution of the scars along the edges, the presence of large fractures, and the acquisition 

of the negative shape of the bone being worked. In general, the hammered and working edges of 

wedges have asymmetrical morphologies (de la Peña 2011). In contrast, bipolar knapping always 

produces symmetrical scars on opposing edges. The edges will develop similar macroscopic 

characteristics because they are both in contact with the same type of material (rock) (Figure 9). 

Quartz freehand knapping  

The experimentation using a hard mineral (quartzite) and soft mineral (sandstone) hammer and 

freehand percussion produced in the bifacial pieces: 

 Very pronounced contrabulbs (Figure 10A to H). 



 Fissures on the edge knapped (Figure 10C). 

 Hinge and step terminations in the scars (Figure 10A, B, C, E, F, G and H). 

 Rectangular-shaped scars as the most frequent shapes (Figure 10F and G). 

 Irregularity and heterometry between the different scars. 

 Hinge and step scars in cascade (Figure 10 A, E and D).  

The by-products produced have some of the typical dorsal faces of bifacial reduction, but with a high 

proportion of step and hinge terminations. Conchoidal flakes and compression flakes (Cotterel and 

Kamminga 1987) and chunks are produced with different frequencies.  

All these attributes partially coincide with those obtained by Callahan (1987) Lombera-Hermida 

(2009:8) and Knutsson (1988), who have highlighted similar characteristics for hard mineral 

percussion with freehand percussion of quartz, such as:  

 Radial and transverse fissures. 

 Step terminations. 

 Striking platforms fissures. 

 Splintering. 

 Scales. 

 Edge battering (or bluntness). 

 

However, I believe that radial and transverse fissures, as well as scales are common to any kind of 

knapping with quartz.  

It must be highlighted that the characteristics pointed out were particularly marked for the Namibian 

quartz (NS-No grain, plane). Meanwhile the Limpopo quartz (SN-grainy, no plane) showed a higher 

tendency to produce normal conchoidal negatives. This difference maybe could be better tackled 

through quantitative analysis.  

Quartz bipolar knapping results 



During experiments with quartz bipolar knapping (Figure 11) I noticed some of the characteristics 

already highlighted for bipolar knapping on flint, such as: 

 The hammered edge and the opposite edge become smooth and rectilinear. If the hammered 

side is rotated, the core becomes quadrangular or rectangular. 

 The core rapidly becomes smaller as a result of knapping. In fact, bipolar knapping can be 

applied to extremely small cores (as small as 2 or 3 cm). 

 Although the cores are not prepared in any way, a striking platform is automatically created 

as a result of the hammering process. 

 The residual core shapes in quartz bipolar knapping are quite like the ones described for flint, 

with a predominance of rectangular and quadrangular shapes. Moreover, chilled-cores 

(Driscoll 2010) are also common.  

In addition, some of the qualitative characteristics highlighted for freehand knapping with quartz (see 

above) appeared frequently, such as: bluntness of the hammered edge (Figure 11E).  

On the contrary, bipolar knapping percussion produced other characteristics observed during freehand 

knapping with quartz, but in lower frequencies, such as:  

 Hinge and step terminations in cores and bipolar blanks. 

 The predominance of rectangular-shaped scars. 

 Irregularity and heterometry. 

 Hinge and step scars in cascade.  

The main features of blanks resulting from quartz bipolar knapping are described below: 

 A wide variety of bipolar blanks was obtained, including flakes, bladelets and chunks. Most 

of the by-products are what Cotterel and Kamminga (1987) term compression flakes (Figure 

12). 

  They generally have broken or linear butts and the dorsal surface shows the fissures 

mentioned above (Figure 12 details on the right). 



  They do exhibit a marked blunted whitish edge. This was particularly high in the Namibian 

quartz (NS-No grain, plane). 

  The profile of the bipolar blanks tends to be rectilinear. 

 An extremely low rate of conchoidal flakes is produced. However, these were more frequent 

in the Limpopo quartz (SN-grainy, no plane).  

 As a general remark bipolar knapping produces low frequencies of by-products with hinge 

and step terminations. 

 As pointed out by other researchers already (Hiscock 1996) bipolar knapping on quartz 

enables the continuation of knapping small quartz chunks and pebbles that would be 

impossible to continue reducing by freehand knapping. This could be one of the main factors 

to explain why this type of knapping has been commonly selected in prehistory and historic 

times.  

Discussion 

From a qualitative and macroscopic point of view bipolar knapping in flint is easily to recognise. 

Moreover, the by-products are usually compression flakes that are also quite distinguishable. The 

macroscopic qualitative list provided and the combination of cores and by-products in an 

archaeological assemblage should be enough to recognize this type of knapping on flint (and similar 

cryptocrystalline material, such as opaline). 

As highlighted before, I also think that this type of bipolar knapping with flint is clearly 

distinguishable from the use of intermediate pieces to work hard materials (as wedges or chisels) (cf. 

with de la Peña 2011; de la Peña and Vega Toscano 2013).  In general, the hammered and working 

edges of wedges have asymmetrical morphologies (de la Peña 2011). In contrast, bipolar knapping 

always produces symmetrical scars on opposing edges. The edges will develop similar macroscopic 

characteristics because they are both in contact with the same type of material (rock) (see above the 

conclusions for the use of wedges with flint and Figure 9). 



It is striking that the scar characteristics obtained by freehand percussion on quartz are similar to the 

ones produced on bipolar knapping on flint, but when applying bipolar knapping on quartz the 

characteristics are different for bipolar knapping on flint (cf. Figure 1 and 10). One would have 

expected that the characteristics produced by the two bipolar methods would be similar, even if 

different rock types were involved.  

However, the distinction between freehand and bipolar knapping with quartz is not clear from a 

qualitative point of view (see in this regard Díez-Martín et al. 2009; Sánchez Yustos et al. 2012; Eren 

et al. 2013). It has been proposed that this distinction is clearer from the cores than from the by-

products (Jeske and Lurie 1993), and my experimentation agrees with that conclusion. The quartz 

bipolar cores have a remarkably conspicuous morphology that unequivocally identifies this type of 

knapping in a quartz assemblage (as highlighted in other archaeological analyses already, see de la 

Peña and Wadley 2014). The residual cores have, in general, very similar morphologies to the ones in 

flint and cryptocrystaline material. Following this reasoning, for the distinction of the two different 

types of knapping (freehand and bipolar) on quartz debitage I think it would be appropriate to use a 

quantitative approach. Such methods could measure the degree of bluntness of platforms or the rate of 

formation of hinge and step terminations (see above the list of characteristics that appear less 

frequently for quartz bipolar knapping). Controlling these parameters in an experimental program 

would reveal significant statistical differences between freehand and bipolar techniques. However, for 

this purpose it should also be taken into consideration that the variety of quartz can have a huge 

impact on the results. In fact, although quartz specimens from different sources are apparently similar, 

when studying archaeological materials, it similar varieties of quartz should be used for experiments 

to explain the archaeological lithics.  In this regard,  morphostructural classifications, such as the one 

of Martínez and Llana (1996), can be extremely important to tackle this problem, because these 

characteristics, which are closely related to the specific mechanics of these rocks, can have a high 

impact in the qualitative and quantitative results of different assemblages (archaeological or 

experimental). Following this line of reasoning, the qualitative characteristics highlighted for the 

crystalline quartz presented in this paper are valid only for NS (No grain, plane) and SN (grainy, no 



plane) quartz pieces of Martínez and Llana’s (1996) morphostructural classification; and, as pointed 

out above, these two types of xenomorphic quartz showed slightly different qualitative results which 

could perhaps be defined better through a quantitative approach.  

Figures 

Figure 1. Macroscopic characteristics of experimental cores resulting from bipolar knapping in 

bergeracois flint. A: Rectilinear morphologies of bipolar cores. B: Bifacial scars as a result of the 

symmetrical profile of the core. C: Overlap of the removals. D: Detail of the fissure of the edge. E: 

Bluntness of the edge. F: Pronounced hammer waves on an experimental bipolar core. G: Step and 

hinge scars on a core. All lithic elements shown here come from a replication experiment. From de la 

Peña and Vega Toscano, 2013. 

Figure 2.  Some characteristics of flint bipolar knapping. A: (Above) Knapping process with 

symmetrical core. (Below) Knapping process with asymmetrical core B: Progressive reduction in core 

size. C: Involuntary production of striking platform. D: Overlapping of scars. E. The core split in two 

or more pieces. Modified from de la Peña (2011). 

Figure 3. Bipolar cores with its bipolar blanks. Examples A and B show a hinge bulb in the core and 

the bipolar blank. All lithic elements shown here come from a replication experiment. 

Figure 4. Macroscopic characteristics of bipolar blanks in flint. Note the broken and/or linear butts 

and that they do not exhibit a distinguishable impact point. In the F example it has been attached also 

the core (above). All lithic elements shown here come from a replication experiment.  

Figure 5. Macroscopic characteristics of intermediate pieces or wedges used to cut long bones. The 

arrows are marking the hammered edge and the dashed line the ‘active’ edge, the one in direct contact 

with the bone. Note the linear nature of the hammered edge (regularized), contrasting with the active 

edge (irregular delineation) and the heterometry of this one (E and D). The two top examples (A and 

B) are completed pieces, down (C, D and E) I show details of active edges. All lithic elements shown 

here come from a replication experiment. From de la Peña (2011).  

Figure 6. Macroscopic characteristics of intermediate pieces or wedges used to open metapods by 

bipartition. Note the limited development of the scars in the active edge chipped (A1 and C1) and 

even in the hammered edge (B1). All lithic elements shown here come from a replication experiment. 

From de la Peña (2011). 

Figure 7. Experimental intermediate parts used for cutting branches from different species. Note the 

numerous fractures (B2), the limited development of the scars on the active edge (A1, B2, B4 and 

C2), contrasting with the hammered edge (B1, B3 and C1) where blunting and fissuring is abundant, 

typical from rock mineral percussion (B1 and C1). From de la Peña (2011). All lithic elements shown 

here come from a replication experiment. 

Figure 8. Experimental intermediate pieces or wedges to open trunks. Specimen A was used with 

boxwood, note the blunting of hammered edge (A1) and the irregular in the active edge (A2). Pieces 

B and C were used with other woody species. The hammered edge develops numerous extractions and 

bluntness (B1) and the active edge fractures (B2), small scars(C1) and may even remain 

macroscopically  intact (D1), since the work was actually performed the flanks of the wedge. From de 

la Peña (2011). All lithic elements shown here come from a replication experiment. 

Figure 9. Above bipolar core in flint. Note that the splinter or écaille pseudo retouch develops in both 

edges (the one hammered and the one above the anvil). Furthermore, note that the scars developed in 

both edges are quite alike in shape and extension. Below wedge used to split a Bos taurus rib. The 



asymmetry in morphology between the hammered edge (with écaille retouch) and the working edge 

(with some widely spaced scars and fractures) is visible. 

Figure 10. Macroscopic scar characteristics of experimental quartz points knapped with freehand 

hard (quartzite) and soft (sandstone) mineral hammers. Note the pronounced contrabulbs in all the 

examples (A to H), the heterometry between scars, the fissures of the edges (C), the rectangularly-

shaped scars which are the most frequent shapes (F and G), and the step terminations of the scars in 

‘cascade’ (A, E, D). All lithic elements shown here come from a replication experiment. Modified 

from de la Peña et al. (2013). 

Figure 11. Examples of quartz bipolar cores. Note the rectilinear morphologies in all of the examples. 

In example E I am showing the white bluntness of the edge. All lithic elements shown here come from 

a replication experiment. 

Figure 12. Examples of quartz bipolar-blanks. On the right of the blanks I show magnification of the 

linear platforms. All lithic elements shown here come from a replication experiment. 
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