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Podlesie, Site 6 – the First Obsidian 
Inventory of the Linear Pottery Culture 
Communities from the Połaniec Basin

Marcin Szeligaa, Michał Przeździeckib and Artur Grabarekc

The article includes the presentation and preliminary characterisation of the obsidian inven-
tory obtained during the five research seasons (2014–2018) at the site in Podlesie, Staszów district, 
Świętokrzyskie voievodship. Currently, it is one of the largest collections of artefacts of this raw 
material related to the Linear Pottery culture (104 examples), and at the same time the first 
obtained from the Połaniec Basin mesoregion. In the light of the current state of research, it is 
also one of the few inventories of this culture (outside the Rzeszów settlement cluster), in which 
the share of obsidian exceeded 4%. Its homogeneous nature and large size, as well as the obtained 
radiocarbon dates, to a very significant extent supplement the current knowledge about the initial 
phase of the Neolithic obsidian influx into the Upper Vistula basin area, at the end of the 6th 
millennium BC.

KEY-WORDS: Linear Pottery Culture, music-note and Želiezovce phases, radiocarbon data, 
obsidian, processing, Upper Vistula basin.

INTRODUCTION 

The inflow of obsidian into the areas on the northern side of the Carpathians and 
Sudetes is documented for the Older and Middle Stone Age (e.g. Kostrzewski 1930: 
95–96; Biró 1985: Fig. 1; Ginter 1986; Szeliga 2002; Hughes et al. 2018). The greatest 
intensity of this phenomenon, however, took place in the Neolithic period, closely 
tied with the Danubian cultural groups, which maintained intensive contacts with the 
Transcarpathian zone throughout the whole period of its development. In the light of 
the current state of knowledge, the Neolithic import of obsidian into the Vistula and 
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Oder river basins lasted almost continuously from the end of the 6th to about the 
middle of the 4th millennia BC, with a varying degree of intensity and involving 
a various forms of inflow (e.g. Kozłowski 1970: 89; Kaczanowska 1980; 1985: 65; Szeliga 
2007; 2009; Wilczyński 2010). Particularly interesting is the initial phase of this phe-
nomenon, taking place during the development of the Linear Pottery culture (here-
inafter LBK) and by far represented by the largest number of inventories, which also 
represent the most extensive range of territorial spread (Szeliga 2009: Fig. 1; tab. 1). 
This article, including the presentation and preliminary characterisation of the first 
so-dated obsidian inventory from the Połaniec Basin, is a small but quite significant 
contribution to the study of the whole phenomenon of the inflow of this exotic mate-
rial and its processing by the early agricultural communities settled in the Upper 
Vistula basin at the end of the 6th millennium BC.

THE INFLOW OF OBSIDIAN DURING THE LBK DEVELOPMENT

The Neolithic inflow of obsidian into the areas located to the north of the Car-
pathians was initiated in the classical (music-note) phase of the LBK, and intensified 
in the late – Želiezovce stage of its stylistic development (e.g. Kaczanowska 1971: 12–13; 
1976: 38; Godłowska 1976: 91–92; Kulczycka-Leciejewiczowa 1979: 85; Kadrow 1990a: 
ryc. 24: a–i; 26: c; Szeliga 2007: Abb. 1; 2009: 298–304). Currently several dozen sites 
dated to this period are known in those areas, where the products made of this raw 
material have been found. The vast majority of them create a several distinct clusters 
in the upland loess zone of southern and south-eastern Poland (Przemyśl, Rzeszów, 
Targowisko and Brzezie, Cracow-Nowa Huta and Sandomierz regions). Less numerous 
are sites located outside this area, sometimes at a very large distance from it (Szeliga 
2009: Fig. 1). 

Despite the large number of inventories (territorially scattered), the amount of 
obsidian products is generally small, ranging from a single specimens to several dozen 
examples (Szeliga 2009: tab. 1). Only few sites from the Upper Vistula basin have 
provided assemblages containing over a dozen pieces (e.g. Rzeszów, site 16, Brzezie, 
site 17; see Kadrow 1990a: 33; Wilczyński 2014: 500), and even over 200 artefacts (e.g. 
Cracow-Olszanica, site 4; see Milisauskas 1983: tab. 4). Regardless of the size of par-
ticular inventories, the percentage of obsidian in the structure of their raw material is 
usually very low and does not exceed 2–3%, and only sporadically reaches higher values 
(e.g. Kozłowski 1970: tab. I; Godłowska 1982: 153; Milisauskas 1986: 145; Kaczanowska 
et al. 1987: 94; Michalak-Ścibior and Taras 1995: tab. V; Wilczyński 2014: tab. 2). This 
points to the minimal, practically irrelevant importance of this material for production, 
and thus – to its inflow into particular settlements without economical justification. 
Only some of the inventories of the material from the Rzeszów settlement cluster 
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Fig. 1. Podlesie, site 6. Analysed area: A – general location of the site; B – location of site within  
the Połaniec Basin (by Kondracki 2002); C – the extent of the site in the context of the site grid (1) 
with area excavated in 2014-2018 (2); D – location of LBK features (1) and dated ceramic samples  

(2 – sample PDL6_A; 3 – sample PDL6_B); features No. 1 and 2 – features with obsidian artefacts. 
Prepared by A. Grabarek and M. Szeliga.

deviate from this situation. In these, the percentage of obsidian exceeds many times 
the values known from other areas and keeps a high frequency throughout the entire 
LBK development period (e.g. Kraczkowa, site 1, Rzeszów, sites 16 and 34, Zwięczyca, 
site 3; see Kulczycka-Leciejewiczowa 1979: tab. 5, ryc. 26; Kaczanowska 1985: Abb. 22; 
Kadrow 1990a: Fig. 24a–e; 26c; 1990b: Fig. 14a–c; Pelisiak 2014: tab. 14). These data 
indicate a completely different significance of the obsidian in local processing, justi-
fying the perception of local LBK communities as one of its most important recipients 
and users, most likely mediating and controlling its redistribution to more remote 
settlement centres (Szeliga 2009: 298–299).



200 | Marcin Szeliga, Michał Przeździecki, Artur Grabarek

Fig. 2. Podlesie, site 6. Fragment of a LBK vessel with preserved organic substance  
– sample PDL_B (A) and the calibration curve of 14C date obtained on its basis (B).  

Prepared by M. Szeliga.

The current analysis of the findings indicates that obsidian was flowing into the south-
ern Poland LBK settlement centres in the form of natural concretions (e.g. Kozłowski  
1970: 89; Godłowska 1982: 92; Kaczanowska 1985: 65; Szeliga 2009: 303). Although the 
results of previous chemical analyses confirm the presence of products made of both 
Slovak (Carpathian 1) and Hungarian (Carpathian 2) varieties of this raw material in 
such dated inventories (Milisauskas 1983: 172; 1986: tab. 92), it seems that the obsidian 
from the Slovak outcrops was the most important. This is indicated by the recent 
results of the Prompt Gamma Activation Analysis, carried out for a series of products 
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from Kuyavia and Podkarpacie, allowing identification of the origin of the raw material 
with the areas near Cejkov and Kašov in south-eastern Slovakia (Kabaciński et al. 2015: 
10–12). They correspond to the results of geochemical analyses of obsidian artefacts 
originating from Czech inventories (Burgert et al. 2016: Obr. 4–5), as well as the find-
ings of A. Přichystal and P. Škrdla (2014: 224), justifying the location of the most 
important obsidian outcrops exploited in prehistory in a small area between Brehov, 
Cejkov and Zemplín.

In the context of the presented data, the collection obtained in recent years on the 
site 6 in Podlesie, Staszów district, Świętokrzyskie voievodeship clearly stands out. It 
is currently one of the largest LBK obsidian inventories (104 artefacts), and the first 
one obtained by excavation in the Połaniec Basin. The large number of items and 
presumably homogeneous nature, as well as the possibility of precise dating of this 
collection make this assemblage quite unique in the context of other LBK findings 
and inventories known from the Upper Vistula Basin.

THE LBK SETTLEMENT IN PODLESIE

Site No. 6 in Podlesie is located in the central part of the Połaniec Basin, a part of 
the Małopolska Upland (Kondracki 2002: 269–270). It occupies a fragment of the 
southern, gentle slope and the edge of the Wschodnia river valley (Fig. 1A–C). It is 
based on Pleistocene clays from the Sanian and Odranian glaciations and diluvial 
sediments covering the Miocene Cracow loams. The current soil cover is formed by 
lessive soils. Based on the results of surface and geophysical surveys, as well as drilling, 
the size of the site is estimated at about 2 ha (Fig. 1C).

The site was accidentally discovered in 2009 by one of the villagers. Since 2014,  
it has been the subject of systematic excavations under the direction of Artur Grabarek 
from the Institute of Archaeology at the University of Warsaw. So far, a total area of 
3.8 ares has been examined, where 10 immobile features were discovered and explored. 
The research was carried out manually, with the use of hoes, and the feature fills were 
partially floatated or screened. The research methodology applied allowed a very large 
collection of artefacts to be obtained. These finds consist of a total number of approx-
imately 14.500 products of various categories, mainly ceramics, and to a lesser extent 
flint artefacts (Przeździecki et al., in print). All features and all artefacts are related to 
the LBK. The analysis of technological features and stylistics of the ceramic’s orna-
mentation allows for the chronological location of the whole collection at least between 
the classical section of the music-note phase and the early stage of the Želiezovce phase 
(i.e. NII – ŽI; see Pavúk 1969: 275–277; Kadrow 1990a: 62), with a clear quantitative 
dominance of materials decorated in classical and late music-note style. This classifi-
cation corresponds very well with the occurrence of single fragments of vessels deco-
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rated in the manner typical for the Eastern-Linear groups, mainly for the Kapušany- 
Tiszadob group and the Bükk culture (Przeździecki et al., in print).

CHRONOLOGICAL DATA 

The site’s absolute chronology was determined on the basis of two organic samples, 
macroscopically similar to birch tar (Fig. 2A), obtained from two diagnostic fragments 
of thin-walled LBK vessels, originating from the cultural layer in different parts of the 
excavation trench from a depth of about 80 cm, in the vicinity of feature No. 2  
(Fig. 1D). Both samples were dated using the AMS technique at the Poznań Radio-
carbon Laboratory. The following dates were obtained: a/ 4710 ± 50 BP; b/ 6130 ± 40 BP 
(Tab. 1, Fig. 2B). The first of these dates should be rejected as definitely too late for 
LBK, presumably because of the organic matter contamination or from the small 
content of carbon (Tab. 1). The second date would fall in the chronological frames defined 
for the LBK music-note phase in south-eastern Poland (Czekaj-Zastawny 2008: 116).  
This date therefore documents the settlement of the site by communities of this culture, 
as well as the inflow and use of obsidian resources at least at the end of 6th millennium 
BC (Fig. 2B). It also corresponds with radiocarbon dates of obsidian inventories orig-
inating from various settlement centres of this culture, in the Rzeszów area (Zwięczyca, 
site 3, feature No. 36; see Dębiec 2014: 107–108; Pelisiak 2014: tab. 21), as well as in the 
Cracow region (Brzezie, site 17, features No. 238 and 377; see Czekaj- 
Zastawny 2008: tab. I; Wilczyński 2014: tab. 3) and Sandomierz region (Tominy, site 6, 
feature No. 108; see Szeliga 2017: tab. 1, Fig. 6: 3).

OBSIDIAN INVENTORY

The assemblage presented here of obsidian products contained a total number of 
104 artefacts, constituting about 4.79% of the whole raw material structure of the lithic 
inventory (Fig. 3A). The vast majority of them were discovered within non-feature 
cultural layers, and 31 specimens during the exploration of the features No. 1 (17 pieces) 
and No. 2 (14 pieces). In spite of the context of most of the finds, their relation to the 
LBK is not in doubt, due to the homogeneous nature of all historical materials (including 
ceramics) obtained from the site during the previous research.

The analysed products reveal a considerable degree of differentiation of their mac-
roscopic properties, above all the colour and transparency. By far, the most numerous 
group are artefacts made of black material, often in material with a streaked internal 
structure, translucent only in the thinnest, edge parts. They are complemented by 
much less numerous specimens made of a transparent material of grey or grey-black 
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Fig. 3. Podlesie, site 6. Cumulative structure of flint and obsidian artefacts obtained in 2014-2018 
(after Przeździecki et al., in print): A – raw material structure (1 – Jurassic-Cracow flint;  

2 – Świeciechów flint; 3 – Chocolate flint; 4 – Undefined (burned) flint; 5 – Obsidian; 6 – Erratic flint; 
7 – Banded flint); B –morphological structure (1 – cores; 2 – blades and their fragments; 3 – flakes;  

4 – chips; 5 – sherds; 6 – retouched tools).

Fig. 4. Podlesie, site 6: obsidian inventory structure A – morphological differentiation of the 
collection (1 – cores; 2 – blades and their fragments; 3 – flakes; 4 – chips; 5 – sherds; 6 – retouched 
tools); B – typological differentiation of the tools (1 – retouched blades; 2 – endscrapers; 3 – blades 
with lateral retouch; 4 – truncated blade; 5 – scraper; 6 – perforator). Prepared by M. Przeździecki.



204 | Marcin Szeliga, Michał Przeździecki, Artur Grabarek

Symbol of  
sample

Laboratory, 
number of 
sample

14C data 
[BP]

Kind of 
sample

Calibration – after Ramsey 2013

Comments68.2%  
probability

95.4 %  
probability

PDL6_A Poz–102101 4710 ± 50 Wood 
tar

3627–3589 BC 
(17.1%)

3528–3498 BC 
(14.7%)

3454–3377 BC 
(36.4%)

3634–3552 BC 
(29.3%)

3541–3484 BC 
(21.7%)

3475–3370 BC 
(44.4%)

* small, 0.12 
mg C

PDL6_B Poz–101824 6130 ± 40 Wood 
tar

5206–5162 BC 
(20.6%)

5136–5130 BC 
(2.1%)

5120–5107 BC 
(4.3%)

5080–4997 BC 
(41.3%)

5211–4962 BC 
(95.4%)

Table 1. Podlesie, site 6. Juxtaposition and calibration of obtained 14C dates. Prepared by M. Szeliga.

colour. This differentiation may indicate the origin of the raw material from various 
Slovak-Hungarian outcrops (Williams-Thorpe et al. 1984: 183).

In terms of techno-typology, three basic categories of products can be singled out 
in the presented inventory, containing: 
a/ debitage products, including cores, blades, flakes and chips (88 specimens in total 

– 84.62%), 
b/ debitage modification products, represented by retouched tools (14 examples – 

13.46%; see: Fig. 4A), 
c/ unspecified destructed sherds, including two (1.92%) non-characteristic, polyhedral 

fragments with a difficult to determine technological origin. 
Within the first of the distinguished categories, cores are represented only by two 

small and heavily exploited artefacts: a flat bipolar splintered piece with cortical back-
ground (dimensions: 23 [height] x 14 [width] x 6 [thickness] mm; Fig. 5: 2) and 
a slightly larger (31 x 23 x 25 mm), regular single-platform blade core (Fig. 5: 1). Its 
flaking surface (located on the wider side of the concretion) is characterized by a small 
horizontal convexity and a clear incline at the base. The well-planned layout, 
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morphological coherence and above all – the lack of hinge points and blades tendency 
to incurve in distal part (so-called overshot forms), indicate a high level of the knapper’s 
skills (no errors, control of the knapped blanks parameters). The platform preparation 
method has a characteristic division into a passive and active zone (see Wąs 2005: 131, 
fig. 56). The first of them is formed by large, but gently wedged scars with a concentric 
arrangement, resulting from several percussions from the left side of the core. In turn, 
the range of the active platform zone is determined by short and very fine scars with 
hinged ends, overlapping in a small area within the edge part of the platform (Fig. 4: 1). 
Probably the unfavourable angular relations between the flaking surface and the plat-
form were the main reason for refraining from further blank exploitation, and conse-
quently abandoning the core. The attempt to correct the core angle, although techni-
cally possible, was probably unprofitable, entailing a radical shortening of an already 
very small core.

The largest group are blades and their fragments (42 artefacts – 40.38%, see: Fig. 4A). 
They are represented only by medio-lithic or sub-microlithic examples, usually without 
cortex, with uni-directional dorsal pattern (Fig. 5: 6–16). Whole blades and proximal 
fragments have multi-scar butts, prepared by means of several precise percussions on 
the flaking surface, while the values of the core angle oscillate around 90º–95º. Atten-
tion is also drawn to the relatively large (laterally spread), though slightly arched bulbs, 
often co-occurring with a characteristic flaw in the form of a small scar (Fig. 5: 7–8, 12). 
These features are closely related both to the method of exploitation (i.e. the imple-
mentation of the serial debitage concept), as well as the technique of applying the 
impact force, most likely by indirect percussion using a soft punch (e.g. Iznian et al. 
1999: 32). Particular attention is paid to a set of 14 fragments of regular, most probably 
intentionally broken, blades. They are characterized by the presence of more or less 
visible areas of damage of the edges, sometimes accompanied by single, very fine scars, 
usually occurring flatly on one of the edge surfaces (Fig. 5: 6, 9–10, 12–13). The nature, 
degree of intensity and repeatability of recorded macro-traces suggest their utilitarian 
genesis, justifying their interpretation as functional tools, probably used for activities 
of a similar nature. Planned micro-wear analyses probably will enable the verification 
of this hypothesis.

A slightly less numerous group are flakes (27 artefacts) and chips (17 specimens), 
comprising a total of 42.31% of the analysed collection (Fig. 4A). They are mostly of 
non-characteristic form, revealing a high degree of morphological and metric varia-
tions. The vast majority of them are pieces completely devoid of the cortex surfaces or 
with small areas of cortex on the upper surface. This group includes both the products 
of blade or flake core preparation (Fig. 5: 3), as well as their repairs during the exploita-
tion of the blanks, related in particular to the core’s angle correction (Fig. 5: 4) and the 
remains of unsuccessful blade knapping (Fig. 5: 5).
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Fig. 5. Podlesie, site 6: selection of the obsidian finds obtained from non-feature layers (1–3, 5, 7–8, 
10–12, 15–16), feature No. 2/2014 (4, 6, 9) and feature No. 1/2014 (13–14): 1– blade core; 2-bipolar 

splintered piece; 3–5 – flakes; 6–16 – blades. Drawing by A. Pałasz.
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Fig. 6. Podlesie, site 6: selection of the obsidian finds obtained from non-feature layers (1, 3–4, 6–9, 11), 
feature No. 2/2014 (2, 10) and feature No. 1/2014 (5): 1 – perforator; 2–4, 6–retouched blades;  

5 – truncated blade; 7–10 – endscrapers; 11 – scraper. Drawing by A. Pałasz.
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Debitage modification products are represented by 14 morphological tools, repre-
senting about 13.46% of all obsidian finds (Fig. 4A). This collection, despite its small 
size, is characterized by a fairly large degree of typological diversity. The most numerous 
group are retouched blades (7 examples, Fig. 4B) made of blanks from the advanced 
phase of the exploitation of single platform cores, most often from non-cortical spec-
imens (Fig. 6: 2–4). They do not reveal any regularity in the distribution, course or 
formation manner of the particular edges, including pieces with straight or convex 
edges, retouched on various section lengths (Fig. 6: 3–4, 6), as well as examples with 
various notches (Fig. 6: 2). A smaller group are endscrapers (4 artefacts, Fig. 4B), made 
on two regular scar blades (Figures 6: 7, 9), on a massive, partially cortical crested blade 
(Fig. 6: 10) and on a flake (Fig. 6: 8), originating from the blade-core flaking debitage 
surface reduction (resulting from unsuccessful blade percussion of the striking platform 
side, the so-called IIIB1 flake, see: B. Balcer 1975: 82). The other retouched tools are 
represented by single specimens: a regular truncated blade (Fig. 6: 5), a scraper on a mas-
sive, cortical flake (Fig. 6: 11) and a perforator with hardly formed point (Fig. 6: 1).

CONCLUSIONS

The results of the conducted analyses indicate the homogeneous nature of the obsid-
ian collection from Podlesie, in terms of stylistics, technology and typology, at the same 
time revealing very important convergences with the flint material produced by the site 
(Przeździecki et al., in print). That justifies the interpretation of the entire inventory as 
chronologically and culturally homogeneous in relation to the LBK settlement of the 
site at the end of the 6th millennium BC. The obtained results correspond also with the 
results of other analyses of obsidian inventories from the area of the Upper Vistula basin. 
Clear convergences are readable both in the general structures of inventories, as well as 
the frequency of particular categories of products, in each case including the dominance 
of debitage and generally very low or even minimal content of cores (Milisauskas 1983: 
tab. 1; Kaczanowska 1985: Abb. 23–24; Pelisiak 2014: tab. 14). On the other hand, a dif-
ferentiating feature is the proportion of retouched tools in the analysed collection  
(14 specimens – 13.46%, see: Fig. 3A–B), comparable only with a very few other inven-
tories, i. a. Cracow-Olszanica (Milisauskas 1986: tab. 93–94). The occurrence of this 
category of products at LBK sites is usually limited to a maximum of several artefacts 
(e.g. Kadrow 1990a: fig. 26: a; Pelisiak 2014: tab. 14–15; Wilczyński 2014: 500). 

Similarities to other LBK obsidian inventories are also seen at the level of the general 
scope of this raw material processing and basic production trends, and to a lesser extent 
also the forms of its inflow. The low percentage of cortical pieces in the analysed  
collection suggests that obsidian reached the inhabitants of the Podlesie settlement in 
the form of prepared blade cores that were subjected to a complex processing on the 
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spot, oriented to the production of regular, though small, blanks. An analogous range 
of production activity is visible in the case of all the most-important inventories known 
from southern and south-eastern Poland (Szeliga 2009: 302–305). Possible differences 
can only be related to the form of obsidian inflow into local settlements, documented 
– in the case of the Cracow and Rzeszów clusters – in the form of natural concretions. 
It seems that these differences do not have any significant economic importance. In 
addition, the lack of nodules of this raw material in the Podlesie site may result only 
from the present small degree of its examination.

In the view of low degree of exploration of the Podlesie settlement, a fortiori the high 
percentage of obsidian should be emphasized, reaching the value of 4.79% (Fig. 3A). 
Although this proportion reflects its marginal economic significance in the local pro-
cessing and tool production, it significantly exceeds the obsidian percentage in almost 
all LBK inventories known from the areas between the Sandomierz Upland, Proszowice 
Plateau and Miechów Upland (e.g. Godłowska 1976: 91–92; Kulczycka-Leciejewiczowa 
1979: Fig. 26; Kaczanowska 1985: Abb. 22; Michalak-Ścibior and Taras 1995: tab. V; 
Szeliga 2008: Fig. 12). Currently, the only known inventory of higher obsidian percentage 
in the collective raw material structure originates from site No. 41 in Cracow-Nowa 
Huta-Krzesławice (about 10.7%), but it is entirely related to the younger, Želiezovce 
phase of this culture development (Godłowska 1982: 153). Therefore, the presented  
collection from Podlesie is the second LBK inventory (connected probably mainly with 
the music-note phase of its development), located outside the Rzeszów settlement cluster, 
in which the percentage of the obsidian exceeded the level of 4% (Szeliga 2009: Fig. 3). 
The discussed site is also the only excavated LBK settlement within the Połaniec Basin, 
and the acquired material culture assemblage is the only evidence confirming the influx 
of obsidian at the end of the 6th millennium BC. Whether the percentage of obsidian 
in Podlesie reflects the actual scale of its import and high economic importance for the 
local LBK communities, or is “only” the effect of applying high methodological standards 
during fieldwork, is currently an open question, which undoubtedly requires verification 
in the course of further research. Irrespective of this, the acquisition of the first and also 
so numerous obsidian inventory from the Połaniec Basin, along with the radiocarbon 
dates referring to this material, significantly supplements the current knowledge of the 
initial phase of obsidian inflow into the Upper Vistula basin in the Neolithic, dated at 
least at the end of the 6th millennium BC.
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