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Neolithic and Early Bronze Age communities which settled the eastern Carpathians Forelands 
and Carpathian Foothills used a variety of local and non-local siliceous raw materials. Silicites 
identified in archaeological material differ in quality and usefulness for making tools. Obsidian, 
Jurassic flint from the Cracow-Częstochowa Uplands, ‘chocolate’ flint, and Świeciechów (grey 
white-spotted) and Volhynian flints are the best quality. They were commonly used from the 
Early Neolithic onwards. On the other hand, some local raw materials were also in used. Among 
them the so-called Dynów marl or siliceous marls were suggested as the most popular. To correct 
the classification of raw material of these artefacts HCl (Hydrochloric acid) was used for test-
ing both raw material samples and the artefacts of the so-called Dynów or siliceous marls. The 
results of the analysis shows that so-called Dynów or siliceous marl consists of several different 
raw material varieties. More than 50% of the analysed tools were of yellowish or grey-yellowish 
hornstones (cherts). Both siliceous marls and the chert came probably from different sources and 
each one has a different chemical composition and physical properties.

KEY-WORD: Siliceous marl, chert, Carpathians, Neolithic, Early Bronze Age

INTRODUCTION

The fertile soils of the loess upland belt of the eastern Polish Carpathian Forelands were 
of excellent value for early pastoral communities. This zone start to be densely settled 
from the very beginning of the Neolithic. From about 3800 BC, the lower parts of the 
Eastern Carpathian Foothills also entered into the Neolithic oecumene (Pelisiak 2018b).

The Neolithic and Early Bronze Age communities that settled the eastern Car-
pathian Forelands and Carpathian Foothills used a variety of local and non-local 
siliceous raw materials. The silicites registered in the archaeological material differ in 
quality and usefulness for making tools. Obsidian, Jurassic flint from the Cracow-
Częstochowa Uplands, ‘chocolate’ flint, Świeciechów (grey white-spotted) and Vol-
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hynian flints are of the best quality. They were commonly used from the Early Neo-
lithic onwards. However, their frequency in the lithic assemblages of subsequent 
Neolithic and Early Bronze Age cultures is significantly different (Kozłowski 1970; 
Kaczanowska and Lech 1977; Kaczanowka 1985; Czopek and Kadrow 1988; Kadrow 
1990, 1997; Zakościelna 1996; Kukułka 1998; Valde-Nowak 1999, 2000; Valde-Nowak 
and Gancarski 1999; Mitura 2004, 2006, 2007; Dębiec 2005; Szeliga 2009; Pelisiak 
and Rybicka 2013; Dębiec et al., 2014; Dobrzyński et al., 2014; Pelisiak 2017a, 2017b).

On the other hand, some local raw materials were also in use. Among them the so-
called Dynów marls or siliceous marls were frequently noted in the assemblages. The 
so-called Dynów marl was probably for a first time recognized in Neolithic material 
found near Wesoła village, Brzozów district, on the Dynów Foothills (Dagnan-Ginter 
and Parczewski 1976), and the sources of this raw material were suggested to be in the 
Baryczka River valley close to Nozdrzec, Hłudno, Wesoła and Barycz villages (Brzozów 
district; Parczewski 1986).

Numerous items made of so-called Dynów or siliceous marls were registered in the 
strong archaeological context (settlements, burials) of all Neolithic and Early Bronze 
Age cultures in SE Poland, e.g., from Linear Pottery culture sites in Zwięczyca, Site 3 
(actually part of Rzeszów town; Dębiec et al., 2014), Cieszacin, Site 41, Jarosław district 
(Dębiec et al., 2015), and Rzeszów, Site 117 (Czopek et al., 2014); the Funnel Beaker 
culture site in Przybówka, Site 1, Krosno district (Gancarski et al., 2008); Corded Ware 
culture sites in Szczytna, Site 6, Jarosław district (Pelisiak 2017a) and Średnia, Site 3, 
Przemyśl district (Jarosz 2002); Mierzanowice culture sites in Boratyn, Site 17, Jarosław 
district (Nowak 2016), Kańczuga, Site 5 KM, Przeworsk district (Koperski and Kostek 
1997) and Jarosław, Site 158 (Pelisiak and Rybicka 2013), and Otomani-Füzesabony 
culture sites in Trzcinica, Site 1, Jasło district (Gancarski and Valde-Nowak 1999) and 
Jasło, Site 29, (Gancarski and Valde-Nowak 1999). Also numerous blades, flakes, rec-
tangular axes and waste from their preparation or repair, and bifacial axes have been 
discovered as single finds (Dagnan-Ginter and Parczewski 1976; Valde-Nowak 1988; 
Pelisiak 2013, 2017b). An exceptional site was discovered on the Cergowa (Mała Cer-
gowa) Mountain near Dukla town, Krosno district. Exposures of lithic raw materials 
and the workshop remains found there shows the exploitation of these silicities at least 
in the Late Neolithic (Budziszewski and Skowronek 2001).

RE-INTERPRETATION OF RAW MATERIAL

Hydrochloric acid (HCl) was used for testing raw material samples and the artefacts. 
The first tests of raw material previously classified as siliceous marl were done by myself 
and Antonin Přichystal (Institute of Geological Sciences, Faculty of Science, Masaryk 
University) during the conference ‘Flint in time and space – Time and space in flint. 
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Characteristics and distribution of siliceous rocks in prehistory’ held in the Institute 
of Archaeology and Ethnology Polish Academy of Sciences in Warsaw in May 2017. 
Surprisingly, the tested material did not positively react with HCl. As a result, both 
the samples from the quarries and artefacts tested at the time, turned out not to be 
a siliceous marl but a yellowish chert (hornstone). The results of these tests were an 
inspiration for testing more raw material samples and artefacts previously described 
as made of siliceous marls.

Thirty-seven archaeological artefacts and samples of raw materials were examined: 
samples from the quarries in Bircza-Krępak, Malawa and Leszczawa (Przemyśl Foot-
hills), and Ulanica (Dynów Foothills) and the artefacts from Linear Pottery, Funnel 
Beaker, Corded Ware and Mierzanowice cultures sites as well as single finds were 
subjected to analysis (Fig. 1). 

The analysis has only recently begun but the results are surprising. They show that 
more than 50% of the analyzed artefacts previously described as made of Dynów/sili-
ceous marl were in fact of yellowish or grey-yellowish hornstone (cherts). Moreover, 
the so-called Dynów or siliceous marl consists of several different raw material varieties. 
Both siliceous marls and the cherts may come from different sources and each one has 
different chemical composition and physical properties.

Within the set of analyzed artefacts, two main groups of raw material ware identi-
fied: cherts (hornstones) and siliceous marls. 

The cherts (hornstones) differs in respect of colour and usefulness for tool making. 
If taken out of their primary sources, the basic mass of these cherts is yellowish, grey-
yellowish, greenish-yellow or light brown of uniform tint, and flaked surfaces have a 
mild waxy shine. It is dull or almost dull, sometimes little shiny, opaque or slightly 
translucent. Cherts of all these variety are compact with a ‘greasy’ surface. The fracture 
is platy-flaky or conchoidal. Raw material obtained from the primary autochthonous 
deposits is fractures well. In the outcrops cherts of different colours occur in several 
beds, several or tens of centimeter apart. The cherts are more or less clearly separated 
from the surrounding rock. The thickness of layers and oblong lenses and slabs oscillate 
from 2 to 15 cm. The sinuous layers are nearly horizontal or vertical depending on the 
tectonic activity in this area. This made the cherts relatively easy to reach and extract. 
The slabs of raw material were suitable for breaking into tabular forms easy to shape 
axes. Cherts of very similar or almost identical colour and physical features appear at 
many Carpathian outcrops (Fig. 2). 

There seem to be two varieties of siliceous marl used to make the analysed stone 
artefacts:

1. Highly weathered light grey or light-grey-yellowish siliceous marl, the colour 
can be lighter when dry and darker when wet. It is pumice-like, very porous and 
has a texture with cavities. The raw material registered in stone artefacts is two-three 
times lighter than ‘fresh’ siliceous marl from primary deposits, because ‘the calcium 
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Fig. 1. Raw material samples (A–C), axes (D–G) and outcrops at Hermanowa, Rzeszów distr. 
(H – layers of siliceous marls and cherts). D–G – single finds of artefacts made of chert 

macroscopically similar to siliceous marl, D–F – single finds, G – Linear Pottery culture sites at 
Rzeszów (Site 117); A – Krępak, Bircza commune, Przemyśl distr.; B – Malawa, Bircza commune, 

Przemyśl distr.; C – Leszczawa, Bircza commune, Przemyśl distr.; D – Morochów, Zagórz commune, 
Sanok distr.; E – Pakoszówka, Sanok commune, Sanok distr; F – Pielna, Zarszyn commune,  

Sanok distr; G – Rzeszów, Site 117, Rzeszów distr. Photo: A. Pelisiak and P. Kotowicz.
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dominant in non-weathered rock, appears to be easy removable by chemical weather-
ing’ (Budziszewski and Skowronek 2001: 157). Some artefacts can even float on the 
surface of water. The artefacts are very soft and they are easy to break and crumble. 
Because of the strong physical transformations of the raw material the axes and other 
tools are unusable in their present form. The artefacts differ in the degree of physical 

Fig. 2. Outcrops of siliceous raw material in the eastern part of the Polish Carpathians. 1 – siliceous 
marls including so called Dynów marl; 2 – black menilite hornstones; 3 – brown menilite hornstones; 
4 – other hornstones (striped, yellowish); 5 – siliceous sandstones; 6 – so-called Bircza flint and similar 
rocks; 7 – flysch radiolarites. After: Pelisiak 2018b: Fig. 8,2 modified. Computer graphics: A. Pelisiak 
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transformation of the raw material and degree of weathering of the siliceous marl. 
This may depend on the soil acidity and the length of time the artefact was in such 
an acid environment. It should also be emphasized that the high degree of weathering 
and transformation of the artefacts make the identification of the primary physical 
characteristics of the raw material used for the production of these artefacts extremely 
difficult. Probably the physical features were similar to those of the material included 
in the second group described below.

2. In a fresh condition in the primary autochthonous and secondary autochthonous 
deposits this material is predominantly yellowish, grey-yellowish, greenish-yellow or light 
brown. This variety of siliceous marl is slightly translucent or non-translucent. In a fresh 
condition it fractures well and the flaked surfaces have a greasy or dull-greasy lustre. The 
quality is good for knapping. In the outcrops, siliceous marls occur in several levels up 
to 15 cm thick, several or tens of centimetres apart. The raw material is not clearly sepa-
rated from the bedrock. The sinuous layers are in nearly horizontal and vertical position 
depending on tectonic activity on this area. This position meant that the siliceous marls 
were relatively easy to reach and extract. The slabs of siliceous marls are suitable for break-
ing into tabular forms easy to shape into axes. It should be noted that raw materials of 
the same type from many Carpathian outcrops could be very similar or almost identical. 

The general characteristics presented above shows that in many cases, based only 
on an examination of the raw material of stone artefacts by the naked eye, it is dif-
ficult or impossible to properly recognize the raw material and distinguish the yellow 
or grey-yellow chert (hornstone) from siliceous marl.

DISCUSSION

Both cherts and siliceous marls were used for the production of axes and flake tools. Due 
to their physical features, they were of limited usefulness for preparation of blade cores and 
blade production. Consequently, blades and blade tools made of these raw materials are very 
rare in lithic assemblages. The axes constitute the most frequent and spectacular group of 
tools dated to the Neolithic and Early Bronze Age. It should be also emphasized that in the 
area of the eastern part of the Polish Carpathian Foothills, the siliceous marls and cherts are 
the only local lithic raw materials useful for production of axes using chipping methods. 

Both siliceous marls, and yellowish and grey-yellowish cherts are present in many 
locations on the Dynów, Strzyżów and Przemyśl foothills as well as in the other parts of 
the eastern Polish Carpathians (e.g., Wdowiarz 1949; Gucik 1961; Kotlarczyk et al., 1977; 
Lesczyński et al., 1995; Rajchel and Myszkowska 1998; Leszczyński 2003, 2004; Garecka 
2008; Górniak 2011). The sources and use of these raw materials have also been discussed 
in the context of general prehistoric issues (e.g., Dagnan-Ginter and Parczewski 1976; 
Parczewski 1986; Valde-Nowak 1995a, 1995b, 2013; Budziszewski and Skowronek 2001; 
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Pelisiak 2016a, 2016b, 2018a). Moreover, systematic field survey for lithic raw material 
resources in the eastern part of Polish Carpathians have provided new information on the 
availability of cherts and siliceous marls at many localities in the region (Fig. 2; Pelisiak 
2016a, 2018a).

According to the classification of Zsolt Mester (Mester 2013: 12) siliceous marls and 
cherts in the Eastern Polish Carpathians appear in primary autochthonous, secondary 
autochthonous and more rarely in sub-autochthonous or residual sources. Exposures 
on the steep slopes of the hills and dissected river valleys allow easy access to the best 
quality raw material in the primary autochthonous sources. Raw material from sec-
ondary autochthonous sources in the river beds was also available but it was of worse 
quality than material from the exposures. 

The cherts and siliceous marls were rocks with properties that allowed effective pro-
duction of axes. Large number of rectangular and bifacial axes made of siliceous marls 
and cherts found in SE Poland suggests a relatively large production of these tools. Blocks 
of chert or siliceous marls extracted even from primary autochthonous sources contain 
mostly cracked or crumbling pieces of raw material. Only a relatively small number of 
block or slabs were useful for tool production. This may suggest a large scale of extraction 
of cherts and siliceous marls, which took place at selected locations, intended to obtain 
enough good quality raw material for production of these tools. 

The above suggestions lead to the hypothesis that raw material could have been 
obtained from primary sources using a mining method. However, in the area of the east-
ern part of Polish Carpathians no mine-site for siliceous marls or cherts have been found 
yet. On the other hand, the numerous outcrops of cherts and siliceous marls registered 
in the area of the Eastern Carpathian Foothills are located at a relatively small distance 
from the Early Neolithic settlements, from Funnel Beaker and Corded Ware culture as 
well as Early Bronze Age Mierzanowice culture sites (Fig. 3). This can suggests that cherts 
and siliceous marls were exploited mainly for local use or at most for regional needs.

With no doubt, the extraction methods of cherts and siliceous marls were determined 
by the geological conditions. The raw material could been extracted from open-air pits 
or quarrying niches cut into the walls of river valleys and hillsides where cherts or sili-
ceous marls were to be found where they were exposed by the cuttings of the riverbed 
into the hill sides. Dozens of such a locations are known from the eastern part of Polish 
Carpathians, and at least some of them may have been potential areas of useful raw 
material acquisition.

However, even if such methods of raw material extraction can be presumed, the low 
archaeological visibility of traces of such activities and prehistoric digging activities in 
general should be emphasized. Thus, the traces left by the raw material exploitation 
could be difficult to observe. Furthermore, at least some of such structures will have 
been exposed to damage as a result of landslides and soil movement down steep slopes 
and may have been completely destroyed. 
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CONCLUSIONS

The correct identification of raw material type is of primary importance in the studies 
on economy and procurement strategies, contacts and interactions between Neolithic 
as well as Early Bronze Age communities. Extraction of raw material, chert and siliceous 
marl processing and distribution of tools and blanks reflects many elements of social 
organization and behaviour of prehistoric communities. Communication networks can 
also be reconstructed from the raw material composition of archaeological assemblages. 

Fig. 3. Eastern part of the Polish Carpathians and Carpathian Forelands. Distribution of sites:  
A – Linear pottery culture; B – Funnel Beaker culture; C – Corded Ware culture; D – Mierzanowice 

culture. After: Pelisiak 2018b: Fig. 7.1; 7.6; 7.7; 7.8.
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Siliceous marls and cherts are the only raw materials suitable for manufacture of 
chipped and polished tools that come from the area of the Eastern Polish Carpathians. 
There are various potentially significant sources of siliceous marls and cherts suitable for 
manufacturing of chipped and polished tools. For prehistoric research the identification 
of primary sources of each type of raw material is very important, but precise identifica-
tion of the provenience of raw material of the artefacts is a difficult task. Surprisingly, the 
opinion written by Paweł Valde-Nowak in 1995 referring to the identification of the cherts 
and siliceous marls in the archaeological material: ‘the petrographic identification, the 
location of its deposits and, what is interesting, the correctness of the name of siliceous 
marl from the vicinity of Dynów, are still posing some difficulties’ (Valde-Nowak 1995b: 
116) is still current. For this reasons above, the results of raw material testing suggests: (1) 
the necessity for the re-analysis of large part of known artefacts previously interpreted as 
made of so-called Dynów or siliceous marl to correct their raw material classification, (2) 
the need for a comprehensive characterisation of these raw materials and their sources. 
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