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INTRODUCTION

In the last decade, numerous publications on the Magdalenian blade technology and 

the lithic tools manufacture in Poland have been published (e.g., Schild et al. 2011, 101-

125; Połtowicz-Bobak 2013; 2016; Schild 2014; Wiśniewski T. 2015; Przeździecki and Mi-

gal eds 2020; Wiśniewski A. et al. 2020). Most of them well document the individual 

stages of the chaîne opératoire related to the production and usage of flint tools. However, 

still, not enough attention has been paid to the process of the production of backed blade-

lets. This article aims to analyse the methods of forming backed bladelets, including, in 

particular, the presence of the microburin technique in the Magdalenian. 

In this article, we have attempted to analyse the production of backed bladelets among 

the Magdalenian groups that existed in south-eastern Poland in the final stages of the Up-

per Palaeolithic. We have focused on the studies related to methods of fracturing lithic 

bladelets – microburin technique and segmentation. In addition, we have tried to deter-

mine whether the microburin technique was associated with the microlithization of blade 

production. For this purpose, we have analysed selected materials from the archaeological 

sites: Ćmielów 95 „Mały Gawroniec”, Podgrodzie 16, and Maszycka Cave. In this work, we 

applied typological, morphometrical, as well as morphological analysis to achieve the goal. 

The inspiration for our studies was the article published by the jubilarian of this volume, 

Professor Jerzy Libera (Libera and Migal 2009). 

THE PHENOMENON OF MICROBLADE TECHNOLOGY 
IN THE UPPER PALAEOLITHIC IN POLAND

 The Upper Palaeolithic societies that inhabited the areas of today’s Poland, based 

their blank production on blade technology. There was often a specific dichotomy of pro-

duction within it. This consisted of the production of both large blades and bladelets. The 

first of them focused on obtaining macrolithic blades, which were processed into formal 

tools such as end-scrapers, burins, perforators. The second is related to the production of 

blades from small cores. This method, which in terms of size products can be described as 

microlithic, was used to produce segments. The division into two metrically differentiated 

blade technologies has already been noted among the Aurignacian groups (see e.g., Kru-

kowski 1939-1948; Chmielewski 1975; Sachse-Kozłowska and Kozłowski S.K. 1975; Sachse-

Kozłowska 1978; 1982, Kozłowski J.K. 2000; Jarosińska 2006, Wilczyński 2016), then it 

appeared in the Gravettian (see e.g., Wilczyński 2007; 2015; 2016a; 2016b; Wilczyński and 

Wojtal 2011, Wilczyński et al. 2015a, Płonka and Wiśniewski A. 2006; Wiśniewski A. et al. 

2015). This phenomenon should probably be associated with a new type of composite tools 

in which small lithic elements were put in the hafts to comprise the working edge of the 

tools (e.g., Bosinski 1989; 2010, Pétillon et al. 2011; Tomasso et al. 2018; Roux et al. 2020). 
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This solution should probably be related, among other things, to the properties of flint raw 

material, which is brittle and easily blunted when working in harder materials. To main-

tain its “sharpness”, its edge should be renewed. The sharpest fracture is achieved among 

lithic blanks without being retouched. In order to obtain and maintain such a tool edge, 

a continuous exchange of inserts is required. Alternatively, there is a possibility of renew-

ing the edge, such procedures are known from bifacial technologies, e.g. by resharpening 

Prądnik knives with tranchet blow. However, in the blade technologies that occurred in the 

Upper Palaeolithic, the inserts were most likely replaced with new ones when they were 

worn out and flint raw material was available. The small size of the blanks does not require 

a good quality raw material base, which additionally favors the adaptation and dissemina-

tion of the technology related to composite tools. The drawback of this type of product is 

certainly the need to standardize the flint inserts, which must be similar in size and rela-

tively straight. Obtaining this type of small blade could be carried out with the use of vari-

ous debitage techniques, but the production of inserts and segmentation process itself as-

sumed getting rid of parts of the blanks that were too curved or thick. There were several 

ways to separate these types of unnecessary blade parts. This could have been done by suc-

cessive retouching, the microburin technique (e.g., Krukowski 1914; Ginter and Kozłowski 

1990, 62, 63, 204, 205; Inizan et al. 1999, 82-84; Kozłowski 2009), or by percussion di-

rected precisely at blanks lying on a pad (e.g., Rankama, Kankaanpää 2011; Sørensen 

2017). Of these three methods, the microburin technique is the only one that leaves cha-

racteristic waste products (see e.g., Inizan et al. 1999, 82-84). One of the first publications 

describing the mentioned procedure was an article by Stefan Krukowski (1914), thanks to 

which the microburin technique has been relatively well known in Polish literature for 

years. 

THE PHENOMENON OF MICROBLADE TECHNOLOGY 
IN THE MAGDALENIAN IN POLAND

The Magdalenian groups in Poland are known both from open and cave sites. Their 

main occupation started during the Oldest Dryas, and the youngest traces of settlement 

are dated to the Allerød (Kozłowski S.K. et al. 1993; Kozłowski S.K. and Pettitt 2001, Ginter 

and Połtowicz 2007, Połtowicz 2006; 2007, Połtowicz-Bobak 2009a; 2009b; 2013; 2016, 

Sobkowiak-Tabaka 2011; Kozłowski et al. 2012; Wiśniewski et al. 2012; Bobak, Połtowicz-

Bobak 2014; Schild 2014, Maier 2015; Wiśniewski T. 2015; Bobak et al. 2017; Wiśniewski A. 

et al. 2017; Przeździecki and Migal eds 2020). In the group of formal tools, apart from 

macrolithic examples (end-scrapers, burins, perforator, etc.), were tool forms produced 

from small blanks obtained from specially prepared cores (see e.g., Libera and Migal 2009; 

Wiśniewski T. 2015, 48; Migal et al. 2020; Przeździecki 2020, 92). Blade production in 

this concept was associated with other debitage methods and techniques. In the case of 
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obtaining large blades, organic hammers were used, and a characteristic procedure for the 

striking platform was applied (en éperon). However, small blades were produced without 

the use of this procedure. Among various lithic inventories (mentioned in the text), we 

also observe the use of other debitage techniques in both technological groups. In the case 

of large blades, direct percussion with a soft organic hammer was dominant. In turn, small 

blades were obtained mainly with the use of soft stone hammers (at the same time, we do 

not rule out that some of the bladelets could have been obtained using a soft hammer made 

of another raw material). These data are confirmed by microscopic analysis of the butts of 

blades and bladelets and the striking platforms of cores (Pyżewicz 2015a; 2015b; 2020). 

Additionally, based on microscopic analysis, we know that formal tools from Ćmielów, 

Podgrodzie (Pyżewicz 2015a; Pyżewicz 2020), Klementowice-Kolonia (Pyżewicz 2015b), 

and Sowin (Wiśniewski A. et al. 2020), obtained both from large and small blades were 

retouched using stone retouchers. The small semi-products were divided into segments 

using the microburin technique. As a result of its application, the distal and proximal parts 

of blades were detached, leaving a straight and regular middle section. The remains of this 

procedure are known from Polish Magdalenian sites, e.g. Dzierżysław (Ginter et al. 2002; 

2005), Wilczyce (Królik 2014), Podgrodzie (Pyżewicz et al. 2014), Klementowice-Kolonia 

(Wiśniewski T. 2015), and Ćmielów (Przeździecki 2020). The microburin technique itself 

could also be used in a slightly different way. One of them was suggested by Michał 

Przeździecki (2020). It was to be distinguished by the formation of a long notch along the 

longer edge of the blank, which was shaped with a steep retouch. The notch was intended 

to be the back of the future segment. Then the distal and proximal part of the small blade 

was broken off, while from the middle part of the product, from one to several segments 

were created. According to the author (Michał Przeździecki), this solution is analogous to 

some interpretations of the Palaeolithic strategies of producing backed bladelets (see Ginter 

and Kozłowski 1990, 63, 205; Bosinski 1989; Bolus 2012). Although the solution seems to 

be extremely ergonomic in the context of producing small inserts in the type of Magda-

lenian backed bladelets, we only have a few examples of waste parts with characteristic 

notches to support it (Przeździecki 2020). This may be due to the specificity of the proce-

dure, which does not leave a lot of waste products and a small chance for researchers to 

create flint refittings from these types of artefacts. 

ANALYSIS OF MORPHOLOGY AND MORPHOMETRY 
OF BACKED BLADELETS AND MICROBURINS

For the analysis we selected materials from three Magdalenian sites, differing chrono-

logically and functionally..These are: 

– Maszycka Cave – a small, basic, unique campsite, the material came from Stefan 

Karol Kozłowski excavations (Kozłowski S.K. and Sachse-Kozłowska 1993);
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– Ćmielów 95 “Mały Gawroniec” – a large, basic camp (Przeździecki and Migal eds 

2020) (Fig. 1: 2, 5, 7-8, 11-12);

– Podgrodzie 16 – a short-term camp and flint workshop (Pyżewicz et al. 2014) (Fig. 1: 

1, 3-4, 6, 9-10). 

 The analyses are preliminary and were aimed more at testing if the method is reliable 

rather than to synthesis the data on the morphometry of Magdalenian backed bladelets. 

The sites such as Maszycka Cave yielded small number of specimens, but we decided to 

include them to present the method, although we are fully aware that the sample in not 

statistically valid for answering certain question.

Our studies at this stage were carried on to test if such a simple morphometric ap-

proach is reliable. We used materials attributed by some researchers to different stages of 

Magdalenian in Poland (Wiśniewski et al. 2017). Future studies could add more contex-

tual data, but at this stage we are aware that differences between sites and their chronol-

ogy can influence our conclusions. 

As the studies focus on the interpretation of the last stages of the chaîne opératoire 

related to the formation of formal tools from small blades, we chose backed bladelets and 

microburins for analysis. In the case of the material from the “Mały Gawroniec” site at 

Ćmielów, numerous remains of their production and use were found, we selected the 

Fig. 1. Examples of backed bladelets (1-9) and microburins (10-12) from Ćmielów 95 “Mały Gawroniec” 
(2, 5, 7-8, 11-12) and Podgrodzie 16 ( 1, 3-4, 6, 9-10) 
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material consisting of 136 backed bladelets and fragments of them, and six microburins, 

from 171 forms distinguished by Michał Przeździecki (2020, 97). In our studies we used 

backed bladelets, and excluded pieces such as less extensive retouched forms that had 

probably played a similar role but typologically were more close to retouched blades. From 

inventories obtained from the sites in Podgrodzie and the Maszycka Cave, where far fewer 

such forms were recorded, all available specimens were examined (seven artefacts from 

Maszycka Cave and 18 from Podgrodzie). 

The basic criterion for the selection of the backed bladelets was the existence of abrupt 

or semi-abrupt retouch at least on one edge of the specimen. We also noted when there 

was additional retouch of the base. We noted the part of the blade (proximal, mesial, dis-

tal) from which the tool was made, and the side on which the retouch was made (dorsal, 

ventral). As most of the backed bladelets had breaks, we examined their arrangement con-

cerning the axis of symmetry of the tool, describing them as straight or oblique. Determin-

ing the direction of the flake scars on the dorsal side is limited to describing them as: uni-

directional, bidirectional, or with traces of cresting. It is worth mentioning that, due to the 

small size of the specimens, the assessment of the direction of the flaking scars was often 

difficult. We also counted the number of flake scars – when they reached half of the speci-

men (minor chipping, originating, e.g. from trimming, was excluded). Additionally, we 

examined how many specimens had straight or curved/plunging profiles. Detailed analy-

ses are presented in Table 1. We measured all analysed forms (more later in the text). 

Performing the measurement procedure and characterization of breaks is an important 

element in the discussion of intentional fractures at one or both ends. Based on these data, 

it can be concluded which forms have been broken by accident as a result of the use or 

postdepositional processes, and which are the result of intentional shortening. 

The conducted analyses showed a few regularities in the production of the backed bla-

delets. The tested sample included 53 backed bladelets with preserved butts and seven 

microburins with proximal parts. There is no record of the butt preparation in the en éper-

on type on any of the specimens, which confirms the separability of technological cycles in 

Magdalenian. We can confirm there were two separate methods: first regarding the pro-

duction of large blades and a second for making bladelets. 

We can conclude that the blanks for the formation of backed bladelets were selected 

from small blades, and the middle parts (76 specimens) were preferred. The proximal and 

distal parts were also used, especially when these fragments were not plunging or the bulb 

was not massive. It is worth adding when the direct percussion technique with a soft ham-

mer is applied (which was preferred during the production of the blanks of backed blade-

lets), the bulbs are usually less pronounced. So their presence did not have to necessitate 

removing them to produce an insert. We observed on the specimens with the butt pre-

served that the retouch was done from the side that was closer to the blade ridge. The re-

touched back was placed as close as possible to the ridge (Fig. 2). Based on this observa-

tion, we can conclude that most of the small blades could have in this way, a strongly re-
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duced flake scar surface. On the analysed forms, at least two negatives of previous remov-

als are practically always visible – 92 pieces, or more flake scars – 66 specimens, which 

gives the distribution typical for most blade technologies. However, a clear trapezoidal 

cross-section and possible reduction of one flake scar with retouched back would indicate 

that flat blades with more than two negatives of previous removals were preferred. We can 

also conclude that there was a tendency to retouch the backed bladelets towards the dorsal 

side of the blank, with sporadic registration of the retouched specimens towards the ven-

tral surface. With the application of the first type of retouch (towards the dorsal side), the 

back was steeper. And it was less steep when it was directed towards the ventral side of the 

blade. Most of the fractures were oblique (106 specimens), while straight fractures (51 

specimens) were less common. We also noticed that blanks with straight profiles were 

used for the production of backed bladelets (128 specimens). Only individual specimens 

with curved/plunging profiles were recorded (31 specimens). Based on the results of the 

analysis of the dorsal sides, we can conclude that most of the artefacts were characterized 

by the unidirectional arrangement of the flake scars (148 specimens). We noticed bidirec-

tional character or traces of cresting less frequently. Among the analysed backed bladelets, 

the most common blank selected for tool production was the mesial part (76 specimens), 

then the proximal (53 specimens), and the less numerous group was made from distal 

parts (27 specimens). Only three inserts were made from one whole bladelet without seg-

mentation. Next to the tools, we recorded eight microburins that morphologically share 

many attributes with backed bladelets. Some of these features are break patterns and 

a steep retouch on one of the sides of microburin looking like the retouch on the backed 

bladelet. 

Fig. 2. The scheme of the production of backed bladelets using 
the microburin technique
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Fig. 3. Graph presenting distribution of blacked bladelets and microburins from the analysed sites 

The morphometric analysis was based on the measurements of the length, width, and 

thickness of individual backed bladelets and microburins. Based on the quantitative and 

qualitative research, we decided to present the metric range of backed bladelets and check 

whether the microburins are within it. This would be another argument – apart from the 

context of finding (their coexistence at one site within layer) – that these two types of 

specimens should be combined into one technological set. The first observation concerns 

the comparison of the length and width of individual backed bladelets and microburins 

from the studied sites (Fig. 3). 
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Fig. 5. Graph depicting the length of backed bladelets (different parts of bladelets altogether) 
from the analysed sites 

Fig. 4. Graph depicting length of backed bladelets from proximal (P), mesial (M), distal (D) parts, 
and microburins from Ćmielów 95 “Mały Gawroniec” 
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The largest number of analysed backed bladelets coming from Ćmielów shows consid-

erable variability, ranging between 4 and 11 mm in width and between 7 and 44 mm in 

length. The microburins compared with them fit into these morphometric ranges, they are 

not usually long, but more wider. The examined backed bladelets from the Maszycka Cave 

are usually longer than the specimens from Ćmielów, but they also contribute to the varia-

bility of the collection, similar to the specimens from Podgrodzie. It is also worth noting 

that microburins always fall within the ranges for their respective clusters within the cor-

responding sites. Their distinguishing feature is their thickness. Most of them oscillate 

between 1 and 2 mm, rarely being 3 mm in thickness. However, in the case of microburins, 

the rule is their measurements oscillate around 3 mm. Of the eight specimens, only one 

was 2 mm thick and another – 4 mm thick.

As the fractures always occurred on the examined backed bladelets, we decided to try 

to check morphometrically whether we can justify their presence by intentional produc-

tion. After preliminary analysis, we noticed that the collection includes specimens with 

accidental fractures that may have resulted from use or postdepositional processes. As-

suming that such fractures arise in various parts of bladelets because they are not con-

trolled, we decided to examine the statistically largest collection from Ćmielów in terms of 

the length of backed bladelets and microburins. In addition, we decided to split up the 

studied collection of backed bladelets into types corresponding to the parts of the blanks 

– proximal, mesial, and distal. Thanks to this, we could check whether the segments from 

individual parts were equal, which would be a clue about their intentional execution by 

breaking at least one of the parts. The studied collection consisted of 133 backed bladelets, 

and six microburins, three non-segmented backed bladelets were excluded (Fig. 4). 

The analysed data show that in each tested tool group, different fragments – proximal, 

mesial, and distal parts, are of a similar length, and their medians were practically identical. 

It is a similar case among the microburins, which, while seemingly shorter, fit into the scope 

of the previous tool groups. In the end, we analysed backed bladelets without dividing 

them into the parts from which they were made but comparing them between sites (Fig. 5). 

CONCLUSION 

Based on the above studies, we consider that these data reflect the actions of manufac-

turers for whom the achievement of regularity and the appropriate length of tools were the 

most important elements in their production. A large number of backed bladelets made of 

proximal and distal parts of bladelets confirm that various parts of the blanks were seg-

mented for their production, not only the most regular mesial parts. 

We assume that the small proportion of microburins is the result of the rare practice of 

rejecting them (they could be converted into backed bladelets). The leaving of microburins 

unprocessed was most likely due to the thickness or the strong plunging of the rejected 
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blanks. Additionally, we can confirm that the proportions of the length and width of the 

microburins are in line with the parameters of backed bladelet production and this is an ar-

gument for connecting them into one production cycle. Further arguments are: the morpho-

logical features observed on the butts and the bulbs, and the regularity of the ridges and side 

edges, which are analogous to those observed on the backed bladelets made of proximal 

parts. Also, the retouch of some microburins is similar to that observed on backed bladelets. 

To sum up, we can conclude that the production of backed bladelets in Ćmielów and 

Podgrodzie was probably similar to the scheme proposed by Michał Przeździecki (2020). 

The first stage of the procedure, after selecting the bladelet, was to create a long notch – in 

the form of a back and then segmentation with the use of striking (Fig. 2). This was usu-

ally done along one of the ridges occurring on the bladelet. It seems, based on the know-

ledge resulting from experiments (e.g., Rankama and Kankaanpää 2011; Sørensen 2017), 

that manufacturers could use pads and precise strokes for this purpose. There was no need 

to perform precise notches as in Mesolithic microburin procedures known from the terri-

tory of Poland (see e.g., Kozłowski 2009). We can conclude, that during the production 

process, the manufacturers tried to divide the blanks into parts, that were equal to each 

other. The standardization of the length facilitated possible repairs during the usage of 

composite tools. If one or more inserts were damaged, the manufacturer could form and 

insert them at any time. If each insert was different, the blades would have to be shortened 

and transformed before each repair. During the last stage of production (after breaking), 

the inserts were additionally retouched in order to correct their shape.

Finally, we should also attempt to interpret the additional reasons for fractures of 

backed bladelets, not only those related to intentional segmentation. The distinction be-

tween these reasons is an important element in the study of the production of backed bla-

delets. To sum up, based on the research conducted so far, we can conclude that these tools 

were broken during their use as hunting weapons. In the study group of backed bladelets, 

we noticed fractures resulting from their usage (like characteristic impact fractures), which 

was confirmed by use-wear studies (Pyżewicz 2015a, 2020). Most likely, there are also 

some fragments that broke due to postdepositional factors. However, detailed experimen-

tal and technological studies, including analysis of relationship between length and mode 

of fragmentation, should be undertaken in the future in order to be able to distinguish dif-

ferent types of genesis of fractures of backed bladelets. 

To sum up, we can conclude that backed bladelets were at least partially shaped using 

the microburin techniques, as evidenced by the studies presented above. Additionally, it 

should be noted that the characteristic waste products – microburins, were also registered 

in other inventories from the Magdalenian sites in the Polish territories. Specimens of this 

type are found in Dzierżysław (Ginter et al. 2002; 2005), Wilczyce (Królik 2014) or Kle-

mentowice-Kolonia (Wiśniewski T. 2015). In the course of further studies, it would be 

worth undertaking analogous morphometrical and morphological studies and compere 

with studies presented above. 
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