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Editorial

Archaeologists working with lithic material always struggle with proper identification
and description of siliceous rocks. This is especially important in attempts to study
contacts between prehistoric communities, and also distribution paths.

A little over three years ago, the idea was raised to organize in Warsaw a meeting
gathering archaeologists interested in siliceous rocks — their sources, exploitation, geo-
chemical and petrographic investigations, distribution, etc. The very positive feedback
to this idea exceeded all our expectations and showed a very strong urge to create a
platform for sharing ideas and experiences, especially in an age of very rapidly develop-
ing methods used for analyses of siliceous rocks.

The first meeting was held in the Institute of Archacology and Ethnology, Polish
Academy of Sciences on 12 May, 2015 and was entitled Flint in time and space — Time
and space in Flint: Use of geochemical and petrographical methods in archaeology. Most of
the papers presented in preliminary form at this seminary were published in the s4th
volume of this journal in 2016 (Special theme: Investigating geochemical and petrographic
methods for identifying siliceous rocks in archaeology, edited by Dagmara H. Werra and
Richard E. Hughes). Since that time we have made it our aim to organize a confer-
ence every year (in Warsaw: o1—03 XII 2016 — Procurement and distribution of siliceous
rocks in prebistory with a special theme - flint mining; 18—20 V 2017 — Characteristics and
distribution of siliceous rocks in prehistory; 30 X 2018 — Siliceous rocks vs. metadata — a
new perspective (presentation, definition and use). We have also organized analogous
meetings outside Poland during international conferences (22nd Annual Meeting of
European Association of Archaeologists in Vilnius in 2016 — session THs-o1: /nves-
tigating Geochemical and Petrographic Methods for Flint Identification in Archaeology;
24th Annual Meeting of European Association of Archaeologists in Barcelona in 2018,
session 618: Procurement and distribution of siliceous rocks in the light of geochemical and
petrographic analysis in archaeology; Fig. 1 and 2).

The meetings held in Warsaw are of a workshop nature and give a very good oppor-
tunity not only to exchange knowledge between scientists from different fields, but
also to study various raw materials from Poland and neighbouring areas. Moreover,
field excursions were part of the programmes (2016 — the flint mines at Borownia and
Krzemionki, Ostrowiec Swiqtokrzyski district; 2017 — the chalk mine and cretaceous
flint outcrops at Mielnik, Siemiatycze district; Fig. 3 and 4). These enabled to partici-
pants of the Workshops to study in person important places both for archaeological
siliceous rocks outcrops and the Polish archaeological heritage. Symposiums were
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Fig. 1. 22nd Annual Meeting of European Association of Archaeologists (Vilnius, Lithuania; 2 IX
2016). Participants of session THS5-01: Investigating Geochemical and Petrographic Methods for Flint
Identification in Archaeology. Photo: S. Bulawka.

Fig. 2. 24th Annual Meeting of European Association of Archaeologists (Barcelona, Spain; 8 IX 2018).
Participants of session 618: Procurement and distribution of siliceous rocks in the light of geochemical and
petrographic analysis in archaeology. Photo: A. Burke.

supported by the Polish Academy of Sciences (PAS) and the Institute of Archacology
and Ethnology PAS. The Seminary in 2018 was financed by the Operational Program
Digital Poland, 2014—2020 — Measure 2.3. Digital accessibility and usefulness of pub-
lic sector information, fund from the European Regional Development Fund and
national co-financing from the state budget. The main aim was to create a framework
for fostering cooperation and communication between scientists from different fields.
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Fig. 3. Archaeological Museum and ‘Krzemionki’ Reserve (3 XII 2016). Participants of the excursion
to flints mine in Borownia and Krzemionki, Ostrowiec Swietokrzyski distr. Photo: E. Jézefowicz.

Fig. 4. Mielnik, Siemiatycze district (20 V 2017). Participants of the excursion to the chalk mine and
cretaceous flint outcrops at Mielnik, Siematycze distr. Photo: Z. Narkiewicz.



8 | Editorial

We are delighted to have the chance to present a new volume of Archaeologia Polona,
dedicated to the characteristics and distribution of siliceous rocks in prehistory. The papers
that are published here were mostly presented in their initial form at conferences held in
the Institute of Archaeology and Ethnology Polish Academy of Sciences in Warsaw on
December 2016, May 2017 and in Vilnius in September 2016.

The present volume is opened by two papers concerning the distribution and use of
siliceous rocks in the Palaeolithic. In Variability of the Lithic Raw Material in the Upper and
Late Palaeolithic sites in Southeastern Poland Dariusz Bobak and Marta Pottowicz-Bobak (pp.
11—21) discuss the provenance and intensity of use of different raw materials by Palaeolithic
communities settled in the south-eastern part of present-day Poland. Next, in Preliminary
Archaeopetrological Study of the Lithic Industry From the " Hort de la Bogquera Rock Shelter
(Margalef de Montsant, Tarragona, Spain): Applying Mineralogical and Geochemical Techniques
(pp- 23-33), Mar Rey-Sol¢ and colleagues apply different macroscopic and petrographic
methods in order to discriminate various types of flints utilized by Magdalenian groups in
northeastern Iberia.

The next group of papers deals with ‘chocolate’ flint — its characterization and pres-
ence in site assemblages. The first two present the contribution of Polish siliceous rocks in
chronologically differential assemblages from Czech Republic. In the first of them, Arzefacts
Made from Siliceous Rocks of Polish Origin on Prebistoric Sites in the Czech Republic (pp.
35—48), Antonin Pfichystal examines the occurrence of Jurassic-Cracow flint, ‘chocolate’
flint, Swieciechéw (grey white-spotted) flint and banded (striped) Krzemionki flint at Bohe-
mian and Moravian sites throughout the Stone Age. Pavel Burgert in 7he Status and the Role
of ‘Chocolate’ Silicite in the Bohemian Neolithic (pp. 49—64), considers the spatial distribution
and importance of this siliceous rocks among Neolithic assemblages.

Subsequent papers contribute to the discussion of the role of ‘chocolate’ flint in lithic
processing during the Mesolithic and Neolithic in present-day Poland. In 7hree Stories
About the Exploitation of ‘Chocolate’ Flint During the Stone Age in Central Poland (pp. 65—78),
Dominik K. Plaza and Piotr Papiernik discuss conceptions of blade production within
Mesolithic Janislavice, early Neolithic Linear Band Pottery (LBK) and middle Neolithic
Funnel Beaker (TRB) societies. The second paper of this group, Jacek Kabaciriski Conzri-
bution to Understanding the Distribution of ‘Chocolate’ Flint on the Polish Lowlands in the
Early Neolithic: Kruszyn, Site 13 (pp. 79-87) is devoted to Linear Band Pottery (LBK) flint
distribution system developed on the Lowlands. The last paper in this group is Character-
izing ‘Chocolate’ Flint Using Reflectance Spectroscapy (pp. 89—101) in which Ryan Parish and
one of editors of this volume present the initial results of Visible Near-infrared (VNIR)
and Fourier Transform Infrared (FTIR) enabling the characterization and differentiation
of ‘chocolate’ flint.

The next two papers present the procurement and distribution of non- and siliceous rocks
within Stone Age communities. Grzegorz Osipowicz and colleagues, in Late Palaeolithic and
Mesolithic Treatment and Use of Non-flint Stone Raw Materials: Material Collection From Site
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17 at Nowogréd, Golub-Dobrzyr District, Poland (pp. 103-125), discuss results of complex
analysis of non-flint stone artefacts and obsidian from a multicultural site. In Lithic Raw
Material Procurement in the Late Neolithic Southern-Transdanubian Region: A Case Study
From the Site of Alsonyék-Bataszék (pp. 127-140), Kata Szilaggi presents the role of the Mecsek
radiolarite in local network maintenance in the Late Neolithic.

The last group of papers is devoted to local raw materials, their distribution and impor-
tance in flint processing. In, Neolithic Flint Axes Made from Cretaceous flint of the Bug and
Neman Interfluve in the Collection of the Museum of Podlasie in Bialystok (pp. 141-165), Hubert
Lepionka introduces the axes made of cretaceous flint stored in Museum of Podlasie in
Bialystok. The collection became the basis for a contribution to the discussion about the
technology, meaning and distribution of an axes in the Neolithic. The result are useful not
only for researchers of North-East part of Poland, but they have a much more wider rel-
evance. In the text New Perspectives on the Problems of the Exploitation Area and the Prebistoric
use of the Buda Hornstone in Hungary (pp. 167-189), Norbert Faragba and his colleagues
present the provenance, distribution and importance of this raw material within Bronze
Age communities. Finally in Examining Raw Material of Stone Tools. Siliceous Marl from the
Eastern Part of the Polish Carpathians Re-interpreted (pp. 191—201), Andrzej Pelisiak discusses
a problem of the cherts and siliceous marls used for axes and flake tool production. He also
points out the necessity of re-analysis of some collections in which raw materials used for
tools processing might previously have been be mistakenly classified.

We cherish the hope that all presented papers will be useful and inspiring for research-
ers interested in siliceous rocks.

Finally, we extend special thanks to all the reviewers of these chapters for their time and
commitment; the volume could not have been completed without their cooperation and
assistance. These individuals include: Katalin T. Biré (Budapest), Clive Bonsal (Edinburgh),
Tomasz Borori (Warsaw), Michael Brandl (Vienna), Pavel Burgert (Prague), Piotr Chach-
likowski (Poznan), Tomasz Herbich (Warsaw), Richard E. Hughes (Portola Valley), Witold
Gruzdz (Warsaw), Hanna Kowalewska-Marszatek (Warsaw), Jacek Lech (Warsaw), Jerzy Lib-
era (Lublin), Jolanta Matecka-Kukawka (Torun), Zsolt Meszter (Budapest), Adridn Nemer-
gut (Nitra), Piotr Papiernik (£6d7), Ivan Pavll (Prague), Andrzej Pelisiak (Rzeszéw), Tomasz
Plonka (Wroctaw), Marta Pottowicz-Bobak (Rzeszéw), Lukasz Pospieszny (Poznan), Antonin
Prichystal (Brno), Joanna Pyzel (Gdarisk), Katarzyna Pyzewicz (Poznar), Romuald Schild
(Warsaw), Marcin Szeliga (Lublin), Pawet Valde-Nowak (Cracow), Marcin Was (Gdarisk),
Jarostaw Wilczyniski (Cracow), Andrzej Wisniewski (Wroctaw), Tadeusz Wisniewski (Lub-
lin), Anna Zakoscielna (Lublin). The English language translation of some articles was done
in consultation with Paul Barford (Warsaw), which hopefully allowed us to avoid substantive
errors. Nonetheless, we take responsibility for errors that remain.

Dagmara H. Werra
Twona Sobkowiak-Tabaka
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Variability of the Lithic Raw Material
in the Upper and Late Palaeolithic sites
in Southeastern Poland

Dariusz Bobak* and Marta Poltowicz-Bobak®

In terms of supply of good quality raw materials for stone tool manufacture, the area of
southeastern Poland is rather poor. Considering research conducted so far, there are only few
sites that can be the basis for analysis. Nevertheless, certain phenomena seem to be characteristic
on sites in southeastern Poland in the later phase of the Upper Palaeolithic and in the Late
Palaeolithic. There are usually more than one kind of raw material present. Apart from local erratic
flint, imported Swieciechéw (grey white-spotted) and ‘chocolate’ flint dominate. The presence of
both Jurassic (areas near Cracow) and Volhynian flints are poorly recorded, whereas resources from
the south are almost absent. These imported raw materials indicate the existence of particularly
strong relations linking the areas of southeastern Poland with the Sandomierz Upland, and much
weaker relationships with the territories of Lesser Poland and Western Ukraine.

KEY-WORDS: southeastern Poland, raw materials, Upper Palaeolithic, Late Palaeolithic

The areas of southeastern Poland, understood here more or less as an area within the
present-day Podkarpackie Voivodeship, is one area of Poland where there are not
known to be outcrops of good-quality flint. In the region of the Podkarpackie region
and in the southern part of the Sandomierz Basin, there are a few silicites present. There
are erratic flints present e.g., on the Kolbuszowa Plateau, in the central and southern
part of the Sandomierz Basin or in the Rzeszéw region (near Bratkowice, Ranizéw,
Wysoka Glogowska and Nienadéwka; Mitura ez al., 2005: 436). There is also the Bircza
flint, whose deposits occur on the Przemysl Foothills (Eaptas, ez al., 2002, Pelisiak 2016:
195), as well as hornstone of various types e.g., menilite hornstone from the Dukla
region, hornstone from Cergowa in the Beskid Niski mountains, siliceous marls found
in the Carpathians and in their foothills. Radiolarite also occurs in the Carpathians,
especially river valleys (Valde-Nowak 2013: 88; Pelisiak 2016: 195). Therefore, the raw

* Fundacja Rzeszowskiego Osrodka Archeologicznego, ul. Moniuszki 10, 35-015 Rzeszéw; e-mail: d.bobak@
lithics.eu; ORCID: 0000-0002-5216-6630

b Instytut Archeologii Uniwersytet Rzeszowski, ul. Moniuszki 10, 35-015 Rzeszéw; e-mail: mpoltowicz@
lithics.eu; ORCID: 0000-0003-1973-4971
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Fig. 1. Outcrops of the main raw materials used on the Palaeolithic sites of southeastern Poland.
Computer graphics: D. Bobak.

materials of the discussed areas should be regarded as poor, as well as generally of low
quality, and a significant number of them were not used in the Palaeolithic period.
That is why groups of hunters and gatherers penetrating area of southeastern Poland
used implements produced mainly from good quality imported raw materials (Fig. 1).

Although they are small in quantity, and poor in artefacts, there are Palaeolithic
sites in the region covering a broad time frame, from the Middle Palacolithic (most
probably its younger part) to the Swiderian settlement. Based on the analysis of lithic
raw material from them, it is possible to notice its variability and make an attempt to
record similarities and differences in the use of raw materials and their directions of
distribution. Due to the state of the research, which does not allow for more reliable
analyses, the sites dated earlier than the younger phases of the Upper Palaeolithic have
been omitted in this study. What is more, the remarks applied to the Upper and Late
Palaeolithic inventory should be treated as preliminary, reflecting current, but still
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Fig. 2. The most important Upper and Late Palacolithic sites of southeastern Poland
(discussed in the text). Computer graphics: D. Bobak.

insufficient state of our knowledge about the oldest settlements in the southeastern
Poland (Fig. 2).

The Upper Palacolithic settlements are certainly confirmed by Gravettian invento-
ries, which have been discovered so far at very few sites. The most important is the site
in Przemyfdl, in the former Teich’s brick factory on Stowackiego street, which produced
an assemblage that can be classified as Gravettian. The material has not been analysed
yet. On the basis of the poor data currently available, it can be determined that the
artefacts were made, among others, from Swieciechéw flint (Osiniski 1932; Tomasze-
wski and Libera 2007), and probably also from Volhynian flint (the burin presented
in fig. 3: 4 in the publication of ]. Tomaszewski and ]. Libera 2007 is rather of Upper
Palaeolithic origin). Perhaps other kinds of rocks might have been used there, but with
the current lack of published research of the evidence, it is not possible to determine
the complete selection of raw material.
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Gravettian material was also recorded in Terliczka, Site 4 (Rzeszéw district; Gebica
and Mitura 2005). According to the researchers, there are two phases that can be dis-
tinguished, slightly different in respect of the raw material used there. The authors of
the studies presenting the materials from Terliczka have distinguished two Gravettian
horizons, perhaps different in their chronology, and also different in their composi-
tion: the first one (older?) is made of Volhynian, Dniester, and ‘chocolate’ flint and
radiolarite, whereas the second one contains flint from Bircza, ‘chocolate’ Carpathian
(erratic),’ ‘chocolate’, Swieciechéw, erratic flints and radiolarite. However, the studies
do not present any information on the percentages of individual raw materials in the
inventories.

A large differentiation of the raw materials can be observed on the site Ujazd 6 in
the Carpathians (Pawlowska ez al., 2003; Valde-Nowak ez al., 2005). The poor stone
collection is made of Volhynian and Jurassic flint, mainly green radiolarite, hornstone
and limnoquartzite. The stones, except of local rocks, come from sources to the east
and south. The site could be probably linked with the Epigravettian, however this can
be debatable.

The collection from Nowa Wie$ (Rzeszéw district; Mitura and Pasieka 2005) is
also included in the Gravettian or possibly Magdalenian circle. As in the case of the
Terliczka 4 site, a very significant variability of the used lithic raw material is observed:
artefacts are made of erratic chalk flint, Swieciechéw, Volhynian flint, so-called Car-
pathian ‘chocolate’ flint, Bircza flint and radiolarite, with the predominance of Car-
pathian raw materials i.e., radiolarite, Bircza flint, Carpathian ‘chocolate’ flint, which
distinguishes this assemblage from the Late Palaeolithic material.

Large differentiation is also observed in the Magdalenian sites. With regard to the
four currently known inventories, only one — the assemblage from Hlomcza was made
almost homogeneously of the same raw material i.e., local Bircza flint (Lanczont ez
al., 2002, 2005). Only two tools are made of Swieciechow flint and one burin spall of
Volhynian flint occurs.

Other collections were made of several different types of rocks.

The variety of raw materials used here is noticeable. On the site in Grodzisko
Dolne, erratic, ‘chocolate’, Jurassic and Volhynian flints were noted (Pottowicz 2005:
186, 2006: 15). At the site in Wierzawice, ‘chocolate’, Swieciechéw and erratic flints
dominated, but they were accompanied by small amount of Bircza, Jurassic and pos-
sibly Volhynian flints (Bobak ez al., 2010: 69). The largest variation in raw materials is
observed at the site in Eaka (Pottowicz-Bobak ez al., 2014: 241). Apart from the domi-
nant flint types (‘chocolate’ and erratic flints), there were also less numerous Jurassic
and Swieciechéw flint (here considered together with Goscieradéw flint) as well as

* So-called Carpathian ‘chocolate’ flint is found in a secondary deposit in the area of Blazowa, Rzeszéw
distr., and the areas of the San river.
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a few examples of Volhynian flint. In addition, there were also very few radiolarites
and local hornstones as well as individual examples of Slovakian limnoquartzite and
Dynéw marls. It is noteworthy that this is the earliest site in southeastern Poland where
a relatively large participation of Jurassic flint (more numerous than Swieciechéw flint)
was recorded.

In the richest site affiliated to the Federmesser culture from Rudna Wielka (Rzeszéw
district; Mitura ez al., 2005: 423) a quite high variability of raw materials was also
reported i.e., next to the most numerous erratic flint from local deposits located sev-
eral kilometres from the site, the study identified quite a lot of Swieciechéw flint and
radiolarite, as well as ‘chocolate’ flint. Probably one artefact might have been made of
Jurassic flint. ‘Chocolate’ and erratic flint is also represented in the part of the inventory
described as the Federmesser culture at Terliczka 4 (Gebica ez al., 2005).

Changes in the raw material structure are observed in Swiderian sites. It is true that
the vast majority of currently known evidence of settlement comes from poor surface
finds, but we also have several larger inventories obtained in the course of excavations.
The information presented here is based on them.

More than one kind of flint was still used in the Swiderian inventories, but there is
visible a decrease in the number of raw materials. With reference to some of the sites, a
direction towards the use of certain rock types is noticeable — either ‘chocolate’ flint or
Swieciechéw flint, as for instance the large inventory from the site in Terliczka 5 near
Rzeszéw. Although several raw materials were used (‘chocolate’, erratic, Swieciechéw,
Jurassic flints), the most commonly used rock was ‘chocolate’ flint (Pottowicz-Bobak
and Bobak 2007). A very homogeneous raw material of Swiderian inventory was
produced by the site in Eaka: apart from the concentration of Magdalenian materi-
als in which a large variability of raw materials is observed, another assemblage (of
the Swiderian origin) was identified, in which the inventory was made almost exclu-
sively of ‘chocolate’ flint (102 items out of 112; Bobak and Pottowicz-Bobak 2015: 10),
accompanied by Jurassic flint. What is more, it is at the same time the best recorded
site showing the difference in raw materials between Magdalenian and Swiderian
inventories, deposited in the same place, and therefore also at the same distance from
the outcrops of the rocks.

On the other hand, there are also recorded sites where ‘chocolate’ flint is known
but it is not the most frequently represented kind of raw material. An example of this
is a very small assemblage (22 or 23 items) from Palikéwka (Rzeszéw district) where
the dominant raw material group is erratic flint, whereas ‘chocolate’ flint is the sec-
ond largest group (6 items), also Swieciechéw and Jurassic flint and Dynéw marl are
individually represented by the artefacts (Poradylo ez al., 2014: 11). It seems, however,
that ‘chocolate’ flint played a particularly important role in Swiderian assemblages,
although unequivocal evidence of its general role is impossible due to the very small
number of excavated sites rich in artefacts.
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A workshop where mainly Jurassic flint was processed was discovered in Durdy,
near Tarnobrzeg (Talar 1968: 76).

In the Swiderian sites in southeastern Poland, it is worth mentioning that there is
a systematic representation of Jurassic and Swieciechéw flint, whereas Volhynian flint
is not commonly found, even though Swiderian settlement is recorded in Western
Ukraine (Bobak ez 4/, 2015, further literature there).

ANALYSIS AND CONCLUSIONS

There are few Palaeolithic inventories from the south-east of Poland that can be the
basis for raw material analyses. However, it is possible to try to outline a more general
picture regarding the strategies of obtaining and use of stone raw materials in these
areas in different periods of the Upper and Late Palaeolithic (Table 1).

First of all, the variability of the lithic raw materials of inventories is notable regard-
less of chronology. Manufacturers generally used more than one kind of rock. The
Swiderian inventory from taka, made almost exclusively from imported ‘chocolate’
flint, is unique. Noteworthy is the fact that the raw materials used at individual sites
come from different regions, sometimes very distant from each other. Gaining rocks
from distant places can be explained by the lack of good quality local raw materi-
als. Blade technologies used by the Upper and Late Palacolithic producers, especially
Magdalenian and Swiderian ones, required or at least preferred the use of high quality
lithic raw material. Nevertheless, a significant variation of chipped rocks, including
those transported from considerable distances, is also observed in inventories affiliated
to the Federmesser culture from Rudna Wielka and Terliczka 4, i.e., a taxonomic unit
whose flint production was based on simpler methods.

On the other hand, it is striking that local rocks, for instance hornstones, were not
generally used in practice. These raw materials, although of average quality, could be
flaked, which was confirmed by their use in later periods (e.g., Pelisiak 2016). Similarly,
the so-called Dynéw marls were not used, also known as indicated by a Magdalenian
core from taka (Pottowicz-Bobak er al., 2014) and a Swiderian tool from Palikéwka
(Poradyto et al., 2014: 11).

Erratic flint, obtained from local sources, was commonly used. This material was
often used throughout the whole period, but as a rule it was only one of several raw
materials, and often not the most important category. The flint from Bircza, even though
it was already known in the Late Palaeolithic, was not used on a wider scale either. The
only exception is the inventory from Hiomcza, made almost entirely of this kind of
flint. As for other sites, even if it is recorded, it is only in the form of individual items.

What is more, it is worth considering the directions from which the raw materials
were transported and the distance to their sources. The most commonly used rocks
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Table 1. Raw materials on the Upper and Late Palaeolithic sites of the south-east Poland; ch — choco-
late flint; chn — chocolate erratic flint; sw — Swieciechéw fling; err — erratic fling; vol — volhynian fling
jr — jurassic flint; bi — Bircza fling; ra — radiolarite; oth — other.

. Raw material )
Site Culture - - Dominant
ch [chn| sw | err [ vol | jr | bi | ra |oth

Przemysl, ul. Gravettian + + ?
Stowackiego,
Przemyd] distr.
Terliczka, Site 4, Gravettien + + + ?
Rzeszéw distr. (older?)
Terliczka, Site 4, Gravettien + + + + + + ?
Rzeszéw distr. (younger?)
Nowa Wies, Site 1, | Gravettien? + + + + + + ra, bi, chn
Rzeszéw distr.
Ujazd Rzesz6éw distr. | Epigravettian? + |+ + | + |vol,ra
Hlomecza, 1, Sanok | Magdalenien + + + bi
distr.
Wierzawice, 31, Magdalenien + + + | #2 | + | ¥ ch, sw, err
Lezajsk distr.
Grodzisko Dolne, Magdalenien + + + + ?
Site 10, Lezajsk distr.
Eaka, 1-16, Rzeszéw | Magdalenien + + + + + + |ch, ree
distr.
Rudna Wielka, Site | Federmesser + + + + + err
4, Rzeszéw distr.
Terliczka, Site 4, Federmesser + + ?
Rzeszéw distr.
Terliczka, Site 5, Swiderien + + + + ch
Rzeszéw distr.
taka, 1-16, Rzeszéw | Swiderien + + ch
distr.
Palikéwka, Site 5, Swiderien + + + + err
Rzeszéw distr.

came from areas distant from the aforementioned territories about (and most often
over) 100 km away.

The outcrops of ‘chocolate’ and Swieciechéw flints, the most important for the
areas discussed here, are about 100 km to the north of the Podkarpackie region. Simi-
larly, the outcrops of Jurassic flint lie at a distance of more than 100 km to the west of
southeastern Poland. Other materials travelled even greater distances — from sources
in Slovakia (perhaps some of the Carpathian radiolarites, limnoquartzite from eastern
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and central Slovakia) and eastern ones (Volhynian flint; Koztowski 2013). However,
these were used sporadically.

Swieciechéw and ‘chocolate’ flint, found at Gravettian sites came from regions
from which there is no record of settlement of that time. In the assemblage from Ter-
liczka 4, eastern imports (Volhynian and Dniester flints) and Carpathian radiolarite
were recorded. These rocks determine a route of migration along the west-east axis
and possibly towards the south, which tends to agree with our knowledge about the
migration of Gravettian communities at the beginnings of the Last Glacial Maximum
(LGM). Volhynian flint from east and limnoquartzite from the south is known from
Ujazd as well.

Very numerous imports of ‘chocolate’ and Swieciechéw flints at Magdalenian sites
are associated with the presence of rich sites (including workshops) near Sandomi-
erz (Sandomierz district; Pottowicz-Bobak 2013, further literature there). Individual
radiolarites, if they do not come from secondary deposits, may be linked with the
Carpathian outcrops the exploitation of which is confirmed by the Magdalenian site
(a workshop) in Sromowce Wyzne - Katy (Nowy Targ district; Valde-Nowak 1991).
There are also very few cases of Jurassic flint near Cracow. All of the mentioned rocks
come from the areas where Magdalenian settlement is recorded. On the basis of raw
material distribution, it is possible to infer that the areas of southeastern Poland were
most strongly connected with the northern edges of the Sandomierz Basin, where
a distinct settlement centre has been recorded. The nature of these links remains to
be clarified, although it may be assumed that these areas belonged to one territory
exploited by communities affiliated to this cultural unit (Pottowicz-Bobak 2013, further
literature there).

However, it is worth mentioning that there are also raw materials coming from
outside the currently known borders of the Magdalenian, i.e., a few items of Volhynian
flint and Slovak limnoquartzite. They can indicate the existence (perhaps indirect) of
relations between communities supposedly belonging to different taxonomic units.

The directions for the distribution of lithic raw materials found at Swiderian sites
clearly indicate the dominance of the connections between southeastern Poland and
the areas located further to the north, on the edges of the Swigtokrzyskie (Holy Cross)
Mountains, where the outcrops of ‘chocolate’ and Swieciechéw flints are located. These
two kinds of flint, especially the ‘chocolate’ type, are the basic raw material used at
Swiderian sites. The third basic raw material used by Swiderian producers was local
erratic flint, but of good quality. On the other hand, Jurassic flint, coming from the
areas of the Cracow-Czgstochowa Upland is represented marginally. The exception here
is a small workshop in Durdy (Tarnobrzeg district) in the Sandomierz Basin, where
mainly cores were produced from this raw material (Talar 1967). This suggests that the
Swiderian communities, occupying the areas of southeastern Poland, mainly exploited
the areas located on the eastern side of the Vistula. What is more, the participation of
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eastern raw materials, i.e., Volhynian flint, whose outcrops are located in areas covered
by the Swiderian settlement, is also very small.

It is interesting that, regardless of the chronology and cultural affiliation, the lithic
raw materials represented at the sites constitute a repetitive set of types that is domi-
nated by three of them: erratic, Swieciechéw and ‘chocolate’ flint. Only erratic flint
appears locally. The deposits of the other two not only lie beyond reach of a one-day
journey, but also (in the case of sites older than Magdalenian) they are in areas outside
the lands penetrated by the population of particular cultures. Therefore, it is possible
to exclude gaining these resources during, for example, systematic hunting expedi-
tions. The expeditions looking for raw materials had to be undertaken intentionally
outside the areas exploited economically (hunting) by the manufacturers. In the case
of the Magdalenian culture, the distribution of raw materials clearly shows the links
between the southeastern Poland and the northern part of the Sandomierz Basin (the
northern extent of the Magdalenian in Poland), and together with the poor supply of
raw materials from the territory near Cracow suggesting little contact between these
two areas (Poltowicz-Bobak 2013). The thesis about closer relations between the areas
of the Podkarpacie region and the edges of the Sandomierz Basin is reinforced by
observation of the settlement structure.

The same set (indicating strong links with the northern areas) of ‘chocolate’ and
Swieciechéw flints, playing the main role in the raw material composition alongside
the local flint, also dominates at Swiderian sites. Components of such a set can be
well explained by both mobile lifestyle and connections between the areas discussed
here and the areas of the Sandomierz Upland and Lowlands. Furthermore, it is worth
mentioning the constant, though usually poorly evidenced, occurrence of imported
raw materials, most often flints coming from areas lying to the east — Volhynian or
Dhniester flint, whose presence is repeated on most sites from different periods. Excep-
tions, however, include imports from the south, i.e., radiolarites and a single example
of limnoquartzite.

On the basis of the analysis of raw materials of inventories from southeast Poland,
several phenomena can be observed. First of all, the widespread use is noticeable of
two kinds of imported raw material, brought from considerable distances, together
with a weak interest in local raw materials (other than erratic flint), and lack of greater
interest in eastern resources (Volhynian flint) and equally good-quality flint from the
Cracow region. However, eastern and western raw materials are still present in the
Palaeolithic sites of today’s Podkarpackie Voivodeship as opposed to the southern raw
materials, which are very poorly documented.

It seems that the areas of southeastern Poland are more closely linked with areas
further to the east than those located on the southern side of the Carpathians. What
is more, the quantities of raw materials coming from Lesser Poland suggest poorly
developed contacts with this region. At the same time, it is worth emphasizing the
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constant and probably systematic exploitation of flint sources deposited in the north.
Taking everything into account, it is possible to develop the thesis that an important
element in the formation of the cultural image was the Vistula river, which in its upper
course could have comprised a significant boundary between the territories exploited
by particular late Palaeolithic communities, at least ones older than Swiderian. It seems
that this phenomenon should be explained by cultural determinants rather than natural
ones, although its nature is still unknown to us.

Research on the Palaeolithic in southeastern Poland still does not allow us to
answer many questions regarding the earliest periods of the history of this region. It
is, therefore, to be hoped that that further work, especially new discoveries, will allow
a deeper knowledge of the issues and provide more reliable answers to the questions
asked by the researchers.
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INTRODUCTION AND OBJECTIVES

The archacological site of 'Hort de la Boquera, dated to the Final Upper Magdale-
nian (from 12,250+60 BP to 11,850+45 BP and 11,775t45 BP), is located in Margalef
de Montsant (Priorat, Tarragona, Northeastern Iberia; Garcia-Argiielles ez al., 2014:
250; Fig. 1). It is a small rock shelter which is the result of the erosion of the tertiary
Oligocene conglomerates on the valley edge and has a very homogeneous stratigraphy
composed by limestone fragments, sand and pebbles.

The Seminari d’Estudis i Recerques Prehistoriques SERP (UB) has been working
in there since 1998, revealing it as a very prolific site with a specific knapping area and
a copious assemblage of lithic material comprising 24,108 flint remains, 976 retouched
tools and 269 cores and core fragments (Rey-Solé 2016: 231).

One of the aims of this research is to discover the provenance of the different flint
varieties recovered in the rock shelter in order to study the degree to which the pre-
historic communities using the site had a knowledge of the surrounding environment
and determine their mobility. It was expected that the use of different mineralogical
and geochemical techniques would allow this goal to be reached and allow the dif-
ferentiation of the flint samples.

MATERIAL AND METHODS

The archaeopetrological method

The first step in the research on the raw materials consists of the implementation of
a petrological study of the archaeological lithic industry, from the macroscopic level
to elemental level, intended to categorize the different types of flint. This would also
allow the plotting of the geographical location of the different outcrops on the map,
which is a very important step in determining the prehistoric availability of flint in
the area. This will allow a picture to be built of the origin of the raw material used on
the site (Mangado 2005).

Laboratory analysis: macroscopic and microscopic approach
The methodological approach consisted in the textural analysis of all the samples. The
samples were first analysed macroscopically by the naked eye and also using a binocular
magnifier (©Olympus KL 1500 LCD with ©Olympus TH4-200 source of light) exam-
ining a total of 25,353 lithic tools, flint flakes and cores and also 27 geological samples.
Secondly, 19 thin sections have been made from the most representative archaeo-
logical and geological samples in order to analyse them, looking for their most charac-
teristic textural characteristics (Luedtke 1992), with an optical microscope (©Olympus
BX41 with ©Olympus SC-30 camera).
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We wanted to go a step forward applying other mineralogical techniques, such as
Micro-Raman spectroscopy (Dubessy ez al., 2012), Scanning Electronic Microscopy
(Bull 1983) and X-ray diffraction analysis (Bustillo and La Iglesia 1979). Finally, to
resolve particular problems we have chosen Inductively Coupled Plasma Mass Spec-
trometry Laser Ablation.

A

Fig. 1. General view of the location of the 'Hort de la Boquera site. Recent image of the rock shelter.
Photo: M. . Garcia-Argiielles and M. Rey-Solé.
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Fieldwork

A total of 27 flint outcrops related to the archaeological site have been visited and
documented by taking pictures, writing down all the characteristics of the outcrop
and picking up enough flint samples to analyse. The analysis of these flint outcrops
and their comparison with the raw materials from the rock shelter have led to the
preliminary identification of the potential sources of supply of the Upper Palaeolithic
and Epipalaeolithic groups.

RESULTS

Flint types: characteristics and abundance at the site
The combination of techniques allowed us to discriminate at least three types of flint
(Rey-Solé 2016).

— ‘Evaporitic flint type’: this type has two subvarieties:

a) ‘Common evaporitic’: characterized by a varied colouration due to impu-
rities, medium to coarse grain and the presence of gypsum lenticles. Low
to average quality type and with a very high degree of weathering (white
patina). This is represented by 950 (97.33%) stone tools, 24,008 (99.60%)
flint flakes and all the cores (269).

b) ‘Garnet subvariety’: this kind of flint is garnet and white coloured, opaque,
it is very fine grained with no impurities, and has good qualities for knap-
ping. It is found in spots in the ‘common evaporitic’ flint. It is represented
by four (0.40%) stone tools and 6o (0.25%) flint flakes.

— 'The ‘Carophyta flint type’: this kind of flint is characterized by its great het-
erogeneity and its high quality, but the most revealing characteristics are the
Liesegang rings and the algal fragments of Gyrogona charophyta found in it. It is
represented by 18 (1.84%) stone tools and 21 (0.08%) flint flakes.

— The ‘Dark flint type’: this type of flint is black coloured and very good for
knapping; microscopically it is characterized by a cryptoquartz matrix with
the presence of isolated carbonated remains, some rhomboidal crystals and
casts of indeterminate fossils. It is represented by four (0.40%) stone tools
and 19 (0.07%) flint flakes (Fig. 2).

Raw material provenance

The characterization of archaeological and geological samples allowed us to match
them in order to assign a particular origin to the discriminated types of flint. The
deployment of techniques was differentially applied depending on the complexity of
this discrimination (Rey-Solé 2016: 408—409).
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Fig. 2. The identified flint types with macroscopic and microscopic views. Computer graphics:
M. Rey-Solé.

— The ‘Evaporitic flint type’ was compared with an autochthonous type of flint
coming from the Ulldemolins Complex (lower-middle Eocene). This consists of
sandstones and clays with gypsum and flint formation (Colombo 1986: 66-67),
and outcrops are located between 13 to 20 km from the site’. This big complex is
composed by at least seven different flint outcrops from seven different gypsum
layers so one of the aims was to know if there was a preferred outcrop to obtain
this kind of raw material.

' Estimated distances by walking on the Montsant river bank, from the neareast outcrop to the farest outcrop.
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The flint recovered in all of those seven outcrops have very similar characteristics,
both macroscopically and microscopically, so the next step was the application of
Scanning electronic microscope, Micro-Raman spectroscopy and X-ray diffraction
analyses. This set of techniques proved not to be useful to our objective thus Induc-
tively Coupled Plasma (LA-ICP) Mass Spectrometry was applied in order to know the
concentration of trace elements to make easier to distinguish samples.

The LA-ICP Mass Spectrometer (©Bruker Aurora M9o) was programmed to ana-
lyze 33 different elements, testing 3 spots per sample (110 pm) at seven Hz and four J/
cm? of frequency (Rey-Solé et al., 2017). The results obtained allowed us to establish
two different groups with similar element concentrations, showing several geochemical
relations between the majority of archaeological and geological samples. One group
established a relationship between all the geological outcrops from Ulldemolins Com-
plex with three archaeological samples and the other group established a relationship
between three particular geological outcrops from Ulldemolins complex with two
archacological samples. There are three archacological samples that seem to have a
different geochemical origin than the others so we could conclude that simultaneous
and different flint catcchment points existed in the Ulldemolins Complex, even undis-
covered ones (Rey-Solé e al., 2017; Fig. 3).

HB12-H6-1398

HB09-G6-3646

HB99-G5-485

Fig. 3. Geochemical proximity of samples. Drawn: M. Rey-Solé.
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— 'The ‘Charophyta flint type’: the geological surveys and the combination of tech-
niques (macroscopic and petrographic) allowed us to match this kind of flint
with an allocthnous raw material coming from Torrente de Cinca-Alcolea de
Cinca Unit (Lower Miocene — Chattian- Aquitanian). This is a sandy and marly
bioclastic carbonate with gastropoda and characae fragments with flint nodule
formation located 75 km from the rockshelter (Rey-Solé 2016: 255; Fig. 4).

— The ‘Dark flint type’: the geological surveys and the combination of other tech-
niques (macroscopic and petrographic) allowed us to match this kind of flint
with an allochthonous raw material coming from La Serra Llarga (Rupelian),
which is a micritic limestone formation, located at nearly 80 km from the
archaeological site. It has at least three different outcrops but only two provide
this kind of flint. With the macroscopic and microscopic approach, we assume
that they were the same type of flint because both matrix and cortex have the
same characteristics (Rey-Solé 2016: 256; Fig. 5).

£ o oy

Fig. 4. Sample comparison. Left: geological sample from Torrente de Cinca Unit (600 pm).
Right: archaeological sample classified as ‘Charophyta flint type’ (200 um) Optical microscope.
Photo: M. Rey-Solé.

Fig. 5. Sample comparison. Left: geological sample from La Serra Llarga Formation (200 pm).

Right: archaeological sample classified as ‘Dark flint type’ (200 pm). Optical microscope.
Photo: M. Rey-Solé.
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Catchment proposal hypotheses

At least three hypotheses about the exploitation of the siliceous raw material are
possible. First, the prehistoric communities could remove the flint nodules directly
from the host rock in primary outcrops, but this probably is not the source of the two
allochthonous types of flint.

Secondly, and one of the strongest hypothesis, is the natural transport of flint nod-
ules through the hydrographic network — rivers and its tributaries — where raw material
could have been eroded from the riverbanks and terraces. This hypothesis could fit
with all flint types recovered but it is strongest theory for ‘Evaporitic flint type’. The
Montsant river is located only 100 meters from the rock shelter, and the evaporitic flint

b N

Legend

@ Hort de la Boquera

Primary outcrops

+ Torrente de Cinca Unit (Chattian - Aquitanian)
Serra Llarga Fm (lower Oligocene)

@ Comudella Group  Ulldemolins Complex
(lower-middle Eocene )

Secondary outcrops
@ Quaternary Terraces (Ebro river)
& Montsant riverbed

40 km

_ =

20 mi

©

Fig. 6. Map relating the CHort de la Boquera site with the different primary and secondary outcrops
of siliceous material. D-Maps modified: M. Rey-Solé.
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nodules could be found in the river bed, but also the site is located above one of its
terraces (T2; Garcia-Argiielles ez al., 1993: 495). This is not the only archaeological site
located in the region of the Montsant terraces, there are other examples as El Planot,
Els Colls, 'Hort d’en Marquet and El Filador, and all of them are in a chronocultural
correlation with these terraces (Garcia-Argielles ez al., 1993).

Regarding the minor varieties, the Ebro quaternary terraces, located at 30 km from
the site, could provide the prehistoric communities with the other non-local types of
flint (the ‘Charophyta flint type’ and the ‘Dark flint type’). It is well-known that raw
material could travel tens or hundreds of kilometres from its primary origin (Fig. 6).

Finally, the third hypothesis involves contacts with other human groups, when
raw materials could have been exchanged by different prehistoric communities in the
vicinity of 'Hort de la Boquera. This hypothesis fits well for ‘Charophyta flint type’
and ‘Dark flint type’ where lithic flakes and cores have not been found so far, strongly
suggesting that the lithic tools could have come to the site already manufactured.

Other nearby Final Palaeolithic and Epipalaeolithic sites cited above located in
the Montsant Valley, such as El Filador, Els Colls, CHort d’en Marquet and El Planot
(Garcia-Argielles ez al., 2014a) do not yet have an exhaustive analysis of the lithic
assemblages or studies of the provenance of the raw materials. It is true that the col-
lections of lithic raw materials from these sites have big similarities to the 'Hort de
la Boquera assemblage, but a thorough comparison between these groups is needed
to obtain a regional picture and better understand some human behaviours regarding
the procurement of lithic material.

CONCLUSIONS

The application of different mineralogical and geochemical techniques to the mate-
rial from the 'Hort de la Boquera rock shelter has allowed us to discriminate and
characterize the three different types of flint (‘Evaporitic’, with the ‘Common flin¢
and ‘Garnet’ subvarieties, the ‘Charophyta’ and ‘Dark flint type’). The deployment of
several techniques — mineralogical and geochemical — have led us to learn which are
the most adequate techniques to apply. The ‘Evaporitic flint type’ is an autochthonous
raw material that comes from outcrops about 20 km from the site. The ‘Charophyta
flint type’ and the ‘Dark flint type’ come from outcrops nearly 75 km and about 8o km
from the site respectively. Knowing the provenance of the raw material used in 'Hort
de la Boquera allows the construction of hypotheses about the site’s raw material sup-
ply. Although there is a major type of local flint used for the lithic industry, the two
subvarieties of the ‘Evaporitic flint type’, there is also evidence of the less frequent use
of two other varieties, the ‘Charophyta flint type’ and the ‘Dark flint type’ which do

not seem to occur in local outcrops.
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So far we can state that the riverbanks and their terraces are an excellent location for
obtaining siliceous raw materials, in this case, the Montsant river and Ebro quaternary
terraces. Greater independence and self-sufficiency is reflected by the lithic assemblages
of the prehistoric communities from I’'Hort de la Boquera rock shelter in addition to
a considerable knowledge of their environment.
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Artefacts Made from Siliceous Rocks of
Polish Origin on Prehistoric Sites in the

Czech Republic

Antonin Prichystal®

Compared with Poland, the territory of Bohemia and Moravia is not so rich in natural
occurrences of high-quality siliceous rocks (silicites, ‘flints’). This contribution follows distribu-
tion of the four most attractive Polish chipped raw materials (silicite of the Cracow-Czgstochowa
Jurassic, ‘chocolate’ silicite, banded Krzemionki [striped] silicite and spotted Swieciechéw [grey
white-spotted] silicite) in the Czech Republic. Since the middle phase of Upper Palaeolithic
(Gravettian) the Jurasssic-Cracow silicites had been transported to Moravia and since its late phase
(Magdalenian) also to Bohemia. The first use of the ‘chocolate’ silicite has been ascertained at
some Late Aurignacian (Epiaurignacian) sites of central Moravia similarly as an exceptional find
attesting early use of Swieciechéw spotted silicite (Late Szeletian?). No finds of the banded Krze-
mionki silicite have been registered in Pre-Neolithic flaked assemblages in the Czech Republic.

Evidence of systematic and mass transport of silicites from the Cracow-Czestochowa Jurassic
to northern/central Moravia and to eastern/central Bohemia has been found in some periods
of the Neolithic (especially connected with the Linear Pottery culture). For the period of the
earlier Eneolithic (Funnel Beaker culture) we can identify a small but systematic presence of
raw materials from the northern foreland of the Swigtokrzyskie (Holy Cross) Mountains, this
comprises objects of banded Krzemionki silicite and spotted Swieciechéw silicite. About 24
Moravian non-stratified finds of axes made of the banded Krzemionki silicite and polished over
the whole surface can be probably connected with the Globular Amphora culture. Silicites from
the Cracow-Czgstochowa Jurassic appeared again in the late Eneolithic, especially as arrowheads of
the Bell Beaker culture in Moravia. Only two pieces made from the Jurassic Cracow-Czgstochowa
silicite appeared in a collection of 1463 artefacts connected with the Early Bronze Age in Moravia.

KEY-WORDS: Polish silicites (‘flints’), Czech Republic, Palaeolithic, Neolithic, Eneolithic,
Early Bronze Age

INTRODUCTION

There are a number of characteristic siliceous rocks (silicites) that originated in the
area that is now Poland. In the local archaeological literature, the ones that also played
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an important role also in the surrounding regions are usually termed Jurassic flint,
banded (striped) flint, grey white-spotted (Swieciechéw) flint and ‘chocolate’ flint. This
contribution deals with the distribution of these flints in the Palaeolithic, Neolithic,
Eneolithic and Early Bronze Age in the former lands of Czech Republic — Bohemia,
Moravia and Czech Silesia. Until the First Petroarchaeological Seminar in Brno 1975,
our older colleagues in former Czechoslovakia knew relatively little about Polish raw
materials used for flaked tools and generally they considered almost all high quality
siliceous raw materials at prehistoric sites in Czechoslovakia to be erratic flints from
glacial deposits of Pleistocene continental ice sheets. On the other hand, already in
1937, Josef Skutil described six axes prepared from the banded Krzemionki flint and
found in Moravia (Skutil 1937). Slavomil Vencl (1971: 74) drew our attention to occur-
rences of the Cracow flint in chipped collections connected with the Linear Pottery
in eastern Bohemia and Moravia. Also flints of some Eneolithic axes or daggers were
supposed to come from primary sources at the Baltic coast or in Scandinavia. Since
1975 the author has started cooperation with many archaeologists and geologists from
Poland and in 1977 he sampled for the first time together with help of Krzysztof
Sobezyk siliceous rocks from the Cracow-Czgstochowa Jurassic. In recent time the
Lithotheca of prehistoric raw materials at Masaryk University in Brno contains all
common Polish flaked raw materials of Paleozoic, Mesozoic and Tertiary ages. In addi-
tion, the author published their basic characterisation in water immersion under the
stereomicroscope and in petrographic thin sections using the polarising microscope
(Pfichystal 2009, 2013).

WHY THE AUTHOR PREFERS THE TERM SILICITE INSTEAD OF FLINT

The term flint and its local equivalents (in Polish it is ‘krzemier?’, in Czech ‘pazourek’)
originated very early and without clear definition. It appears in Polish written com-
munications for the first time in Cracow in 1568 (Krél and Migaszewski 2009), in the
Czech language substantially later, in the first half of the 19th century in connection
with the first German — Czech dictionary. Before this, in both countries they used
only the word for ‘stone making fire’, i.e., Feuersteine (in Polish ‘skatka’ or ‘krzesak’,
in Czech ‘kfesaci kdmen’) and this term covered various rocks and minerals including
flint. It is evident that both words ‘krzemier’ and ‘pazourek’ were originally also used
in the same wide sense, i.e., stone for making fire.

The recent Polish petrographic definition of flint and chert (‘krzemied’ and
‘rogowiec’) is based on the siliceous rock shape: nodular siliceous rock is termed flint
and the term used for layered varieties is chert (for example Zaba 2006: 231, 373). Since
the end of the 19th century (Dana 1895: 281), the English and American geological
dictionaries usually define flint as a variety of chert that occurs commonly as nodules
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and bands in (Cretaceous) chalk (e.g., Bates and Jackson eds 1987; Allaby and Allaby
eds 2003) whereas chert (older synonym hornstone, now not recommended) forms
‘nodules sometimes becoming continuous layers in other limestones’. Czech and Slovak
petrologists have used similar definitions based on the age and origin of the siliceous
rock. Michael Brandl (2010) published the same opinion as the Austrian view on the
classification of these raw materials. A typical entry in a recent sedimentological dic-
tionary might be: ‘Chert occurs in nodules and in strata (bedded or ribbon cherts).
Common synonyms for cherts include flint’ or ‘Flint is the other common name for
chert. It occurs in both nodular and bedded forms’ (e.g., Garrison 2010: 175). It is evi-
dent the classification of flint and chert cannot be based on the shape of siliceous rocks.

As a consequence of different opinions current in various countries, the author
prefers to use the comprehensive and geologically well-defined term silicite with more
detailed specification using the name of source locality, i.e., banded Krzemionki silicite
(because there is also the banded Stranska skdla chert in Brno, banded Pegéw flint in
Poland, banded flint from glacial deposits from various places in central Europe) or
the spotted Swieciechéw silicite (because we know of various spotted Jurassic cherts
also in Moravia or in Bavaria). As a matter of fact, in the Polish archaeological litera-
ture the term ‘krzemien’ (or its English equivalent flint) is used in a very broad sense
corresponding to the geological chert or silicite.

The term silicite started to be used by Russian specialists in sedimentary petrogra-
phy in the first half of the 20th century. It was introduced to English speaking scientists
by Sergei Ivanovich Tomkeieff (1983) in his Dictionary of Petrology. The term covers
all varieties of chert, including flint. The term chert is recommended only for marine
silicite (Pfichystal 2010). Because of the long tradition of differentiation between north-
ern flint and local cherts in Central Europe, the author has proposed defining flint as
a variety of chert (silicite) originating in the Upper Cretaceous (Maastrichtian) chalk
or Lowermost Tertiary (Danian) Bryozoan limestone (we are not able very often to
differ between Maastrichtian and Danian flints in Pleistocene deposits of extensive
glaciated areas of Poland, Germany and the Czech Republic). Besides marine cherts,
it is necessary to distinguish limnosilicites of freshwater origin. In cases of different
terminology or if we are not sure of siliceous rock determination, the best resolution
seems to be the use of the neutral term silicite.

SILICITES OF THE CRACOW-CZESTOCHOWA JURASSIC (SKCJ),
ESPECIALLY VARIETY A (KRZEMIEN JURAJSKI PODKRAKOWSKT’)
AND VARIETY G

There is no reliable evidence for the occurrence of this material on Middle Palaeolithic
and early Upper Palacolithic (Bohunician) sites in the Czech Republic. A Middle Pal-
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aeolithic side scraper made of the SKCJ (Fig. 1) was found, it is true, at an Eneolithic
hillfort Stary Zdmek near Jevisovice (western Moravia) but is believed to have been
brought there and reutilised a community of the Funnel Beaker culture (Sebela et al,
2017). Two tools (an end scraper and a side scraper) come from the Szeletian locality
Drysice I — Kluée and four cores made of the SKCJ have been described from a Late
Szeletian(?) site Rozdrojovice near Brno (Oliva 2001: 84), the cultural classification of
the last locality is a matter of question because Zderka Nerudovd (2016) considers it
to be an Epigravettian site. As far as Aurignacian and Epiaurignacian sites in central
Moravia are concerned, because of the strong patina it is very difficult to distinguish
possible occasional occurrences of the SKC] among the erratic flints that dominate
these assemblages. Martin Oliva (2001: 85) mentioned rare flaked tools made of the
SKCJ: one combined tool from Bélov I (Kromé¥iZ district), one borer from Miskovice
(Kroméiiz district) and one end scraper found at Dubicko (Sumperk district).
Without doubt, items of SKCJ are regularly present on some south— and east-
Moravian Gravettian localities as has already been mentioned by Janusz K. Koztowski
(1958). Their presence has been described from Pavlov II, Dolni Véstonice I, Jarosov
11, Spytihnév I with the estimated quantity for example at Pavlov II of up to 27%,
possibly 38% when the collection is evaluated without waste (Oliva 2007: 49). Surpris-
ingly, there is almost no occurrence of SKCJ (only two pieces) at the famous Gravettian

Fig. 1. Middle Palacolithic side scraper, silicite of the Cracow-Czestochowa Jurassic. JeviSovice-Stary
Z3amek, Znojmo distr., south-western Moravia. Photo: L. Plchov4.
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site of Prerov-Pfedmosti. There were no occurrences at the three localities in Brno,
generally accepted as the Epigravettian, i.e., Brno-Strdnskd skala IV, Brno-Jundrov and
Brno-Stytice. The SKCJ appeared occasionally among the raw materials used by the
Magdalenian hunters in caves of the Moravian Karst: Pekdrna cave — 2% from studied
592 cores (Voldkovd 2001: 109); Ochozskd cave — under 0.5%. A very small amount
of the SKCJ has been found at some Late Palaeolithic and Mesolithic sites (Smolin,
Ptibice, Dolni Véstonice) in Moravia.

In Bohemia, there is no evidence of the presence of Polish siliceous raw materials in
the Early Upper Palaeolithic (Bohunician?, Leaf Point complexes, Aurignacian) and in
the middle phase of the Upper Palaeolithic (Gravettian). The first small occurrence of
the silicites of Polish origin has been noted only in the Magdalenian collections from
Tman — Déravd jeskyné and Putim (Vencl and Fridrich eds 2007: 101).

A real mass transport of Jurassic silicites from south Poland to Moravia, Silesia
and Bohemia started at the beginning of the Neolithic when in some phases of the
Linear Pottery culture (LBK) they even represented the prevalent raw material: Bylany
in central Bohemia (LBK II-1III, 46% of SKCJ; Ivan Pavli and Antonin Pfichystal
in Prichystal 1985), Bravantice near Studénka (LBK IIb); Zopy I, Kladniky, Si¥ma,
Mohelnice (LBK I; Mateiciucovd 2000: 232, 2008: 126). In spite of its position within
a glaciated area with natural occurrences of erratic flints, the Linear Pottery culture
micro-region around Studénka very probably played an important mediation role in
the distribution of the SKC]J further to the south (Jandk er a/., 2016), where around
Pterov, i.e., in the southern part of the Be¢va Gateway, we know again of settlements
with flaked industries rich in SKCJ silicite (Mateiciucova 2000, 2008; Schenk 2007):
Kladniky I, LBK Ia, 65% of SKCJ; Pterov-Dluhonice II, LBK IIb, 95% of SKCJ or
Sisma. LBK settlements with prevalent SKCJ raw material occur around the southern
entrance of the Moravian Gateway through the Carpathian mountains: at Ptaslavice
(Olomouc district) 73% of SKCJ; Zopy (Kroméiiz district) 63% of SKCJ (Mateiciucovd
2008) and probably other sites (Fig. 2).

This distribution on a mass scale is connected with extensive raw material mining
in the source area (Dzieduszycka-Machnikowa and Lech 1976; Lech 1980). After the
period of Linear Pottery culture, the raw material occurred in substantially smaller
quantities on several sites of the succeeding Stroked Pottery and Lengyel cultures.
Jandk and Pfichystal (2007) published a detailed analysis of the distribution of SKCJ in
Moravia during the Neolithic and the beginning of the Eneolithic. In central Moravia,
the distribution of this raw material culminated probably already in the LBK Ia phase,
in surrounding areas mostly from phase Ib or II. At the end of the Stroked Pottery
culture (SBK IV) and the beginning of Lengyel culture (Lg I) and especially in the
transitional period Lgl/Lgll it is possible to note again a rather higher supply of the
SKC]J to Moravia. Malgorzata Kaczanowska and Janusz K. Koztowski (1976: 213) found
the Jurassic Cracow silicite at a Lengyel settlement near Té&etice-Kyjovice, Znojmo
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Fig. 2. Neolithic (probably Linear Pottery culture) chips, silicite of the Cracow-Czgstochowa Jurassic.
Slatinice, Olomouc distr., central Moravia. Photo: A. Pfichystal.

district, but according to our recent knowledge, its presence is not so high (only about
1%). Going to the west in Bohemia, the occurrence of SKCJ material declines consider-
ably, for example in a small collection of 45 pieces from the LBK settlement at Kosof
(Praha-west district) it was used for only 2 artefacts (Nerudov4 and Pfichystal 2011: 83).

In eastern/central Bohemia, SKCJ are also present in flaked assemblages of the
Stroked Pottery culture but substantially less in comparision with older LBK assem-
blages, for example at Bylany, about 12% (Pavlt and Pfichystal in Prichystal 1985), at
Mseno, district Mélnik (a collection of 3128 artefacts, excavations of M. Li¢ka) there
were found only 4 pieces, i.e., under 0.1%, because of the near total dominance of
silicites from glacial sediments (Pfichystal 1987). On the other hand, SKCJ have been
described more far to the west from Chré$tany near Rakovnik (Lech 1993).

Raw materials of the SKCJ group occurred in the early Eneolithic is concerned,
for example at the famous hillfort Hlinsko (Funnel Beaker culture) near the Moravian
Gateway (only 7 pieces, i.e., around 0.2%), and also at other hillforts of the same period
lying more to the south (the Prostéjov area). So far, not a single piece of SKCJ mate-
rial has been noted at the hillfort of Staré Zdmky in Brno-LiSen, where we know one
piece of spotted Swieciechéw silicite and two axes made of the banded Krzemionki
silicite. In deposits of the young Eneolithic cultures in Moravia (the JeviSovice, Bosdca
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and Globular Amphorae cultures; the Eneolithic in Moravia has been subdivided
into several stages, usually five or six, including young, late and final; e.g., Kopacz e#
al., 2014: 4), the presence of SKCJ among flaked artefacts seems to be very rare and
accidental. Occurrences of siliceous axes made of the SKC]J, variety G, are connected
with the late Eneolithic Corded Ware culture in central Moravia. Surprisingly, the
SKCJ, variety A, was used as an important raw material especially for arrowheads in the
period of the Moravian Bell Beaker culture: 75 pieces altogether, it is 11% of the whole
Moravian collection (Kopacz ez al., 2009). Probably from the Eneolithic period comes
also a small deposit of three long blades (12-14 cm, SKC]J, variety G) from Bernartice
nad Odrou, northern Moravia (Jandk et 4., 2004).

The utilisation of SKCJ during the Early Bronze Age in Moravia (the Unétice
culture and the Vétefov group) was very low. The material (1463 artefacts) from 86
Moravian localities was studied (for more details see Kopacz and Sebela 2006) and
among them, only two items were of this raw material (Pfichystal 2006).

‘CHOCOLATE’ SILICITE (CHoS, ‘KRZEMIEN CZEKOLADOWY")

The ‘chocolate’ silicite appeared for the first time at Late Aurignacian (Epiaurignacian)
sites Slatinice near Olomouc and Lhotka near Kroméfiz. Oliva (2001: 85) has discussed
one piece from the Aurignacian site of Bélov I. The raw material is present (0,3%
from 592 cores; Voldkovd 2001) in the Magdalenian settlement in the Pekdrna Cave
(Moravian Karst). In Bohemia, the ‘chocolate’ silicite was ascertained very rarely at
Late Palaeolithic sites Voletiny near Trutnov or Svétld nad Sdzavou (eastern Bohemia).
It was found at more Mesolithic sites in southern Moravia (Smolin, Pfibice, Dolni
Véstonice). The Mesolithic collection from Hofin near Mélnik (central Bohemia)
contains probably 1 piece.

At the Neolithic localities with Linear Pottery the ‘chocolate’ silicite occurs only
as individual pieces — at Bylany, Kolin (central Bohemia), Mohelnice (?) in northern
Moravia. Pavel Burgert in this volume has evaluated the role of ‘chocolate’ silicite in the
Neolithic of Bohemia (Burgert 2018). He mentions its occurrences on settlements of the
Stroked Pottery culture especially during the later phase IV. The find spots are spread
in eastern Bohemia, prevalently in the area of the Elbe right bank between Jaromér
and Hradec Krélové (ChoS up to 2% of the assemblage) where he has described even a
workshop at Plotisté nad Labem (almost 9% of the ChoS in the assemblage).

This raw material occurs in small quantities in Moravian Painted Ware assemblages
in southern Moravia. Two pieces were ascertained at the Funnel Beaker hillfort at
Cechovsko near Prostéjov. Only three Eneolithic axes made of ‘chocolate’ silicite have
been found in Moravia, but none in Bohemia or in Czech Silesia (Sebela e 4/, in
preparation). One Late Eneolithic dagger made of ‘chocolate’ silicite (Fig. 3) was found
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Fig. 3. Late Eneolithic dagger, ‘chocolate’ silicite. Osice, Hradec Krélové distr., eastern Bohemia.
Photo: L. Plchov4.

at Osice, eastern Bohemia (Ptichystal and Sebela 2015), probably of the Early Bronze
Age. Three flaked artefacts including two arrowheads made of the ChoS have been
described from a grave of the Bell Beaker culture in Praha — Velkd Chuchle (Pfichystal
and Sebela 2009).

SPOTTED SWIECIECHOW SILICITE (SwS, ‘KRZEMIEN NAKRAPIANY
SWIECIECHOWSKI’ OR ‘GREY WHITE-SPOTTED”)

The raw material was used for a leaf-shaped point found at an Upper Palaeolithic site
Miskovice-Kfemennd near Holesov (Kozlowski 1972—73: 13), in recent time classi-
fied as the Aurignacian influenced by the Szeletian (Svoboda ez al., 2009: 163). One
artefact was probably also found at the Szeletian site of Drysice I, central Moravia
(Ptichystal 2001). Only individual pieces were found in the Magdalenian collections
from the Kfilna and Pekdrna caves in the Moravian Karst (Valoch 1987). No finds have
been described from the Moravian or Bohemian Mesolithic. In the Neolithic period,
four pieces have been found connected with the Linear Pottery settlement at Bylany
(Bohemia) and Mohelnice (Moravia). One piece was also announced from the Stroked
Pottery culture site at Lobe¢, NE of Mélnik in Bohemia, (Spurny 1951: 134).
Perfectly flaked tools (scrapers, retouched blades) occur almost always as a few
pieces at hillforts of the Funnel Beaker culture in central Moravia: Hlinsko near Lip-
nik (32 pieces, i.e., about 1%), Cechovsko (7 pieces, i.e., 1%) and Ohrozim (1 piece)
near Prostéjov (Smid and Prichystal 2015: 93, 148). The southernmost find (1 piece)
was ascertained at Staré Zdmky near Brno-LiSen (Fig. 4). Six axes made of the spotted
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Fig. 4. Eneolithic (Funnel Beaker culture) end scraper, spotted Swieciechéw silicite. Brno-LiSeti,
Staré Zdmky, Brno-mésto distr., southern Moravia. Photo: L. Plchovd.

Swieciechéw silicite (Lhotka, Nezamyslice, Velehrad, Veseli¢ko, Bezmérov, Zelesice)
are connected with the Corded Ware culture in Moravia (Sebela ez 4., in preparation).

In Bohemia, finds of the spotted Swieciechéw silicite connected with the Funnel
Beaker culture are absolutely exceptional — a blade from Mradice (Neustupny ez 4/.,
2008). No Late Eneolithic axes manufactured from the spotted Swieciechéw silicite
have been described from Bohemia (Sebela ez 4/, in preparation).

BANDED KRZEMIONKI SILICITE ( KrS, ‘KRZEMIEN PASIASTY’)

There are no reliable data about the presence of this material on Palaeolithic or Meso-
lithic sites in the Czech Republic. Zebera (1958: 143) mentioned the presence of Krze-
mionki banded flint at a Mesolitic (in his text Tardenosian) locality Liblin (correctly
Libin) near Hofice, district Ji¢in, NE Bohemia, but this seems to be very unlikely
and, according to personal communication from Slavomil Vencl, the raw material is
probably a variety of erratic flint.



44 | Prichystal

Does this characteristic Polish silicite appear for the first time as occasional
individual chips at some Neolithic sites around the Moravian Gateway? Inna
Mateiciucovd (2008) has not mentioned it at all among Neolithic raw materials in
Moravia. Petr Gadas found a chip of the Krzemionki banded silicite at Sigma IIT —
Amerika, district Prerov (Fig. 5), the locality is usually classified to the Linear Pottery
culture but according to polished tools made of Culmian siltstone at the same place,
the Funnel Beaker culture occurrence is also almost sure and the chip should be more
probably connected with this culture.

Archaeological excavations at a hillfort of the Funnel Beaker culture at Hlinsko
near Lipnik nad Be¢vou revealed s flaked artefacts and one polished axe. Other reliably
documented occurrences of the Krzemionki silicite in Moravia are represented by 24
silicite axes of the Eneolithic age, according to their shape connected with the Globular
Amphorae culture (Sebela ez al., in preparation). Two axes from the Eneolithic hillfort
Staré Zamky in Brno-LiSen represent the southernmost finds on the Bohemian Massif
in Moravia (Fig. 6).

Three axes made of the banded Krzemionki silicite have been found also in
eastern/central Bohemia: Denemark near Kutnd Hora — Rivnd¢ culture (Zdpotocky
2012: 132); Slatiny, south of Ji¢in — of the Bell Beaker culture and Mladotice (Chrudim
district) — probably Krzemionki banded silicite, an accidental find (Sebela ez al., in
preparation).

CONCLUSION

Without doubt, the four most spectacular Polish silicites (‘flints’) were also used as raw
materials in prehistoric times in Moravia, Czech Silesia and eastern/central Bohemia.
Regular occurrences of silicites from the Cracow-Czgstochowa Jurassic (evidently from
its southern part around Cracow) appeared besides the prevalent erratic flints from
northern Moravia or Silesia at some south and east Moravian Gravettian sites. The
author believes the most probable explanation of their substantial presence at these
localities can be connected with seasonal migrations of the Gravettian hunters through
depressions between the Bohemian Massif and the West Carpathians and subsequently
along the Carpathian bend up to the Cracow area. In Bohemia, SKC] have been
found in only two Magdalenian collections. Their utilisation during the Moravian
Epigravettian, Late Palaeolithic and Mesolithic seems to be only accidental, probably
with the exception in the Magdalenian with small but systematic occurrence in caves
of the Moravian Karst. Transport of SKC]J to northern /central Moravia and eastern/
central Bohemia on a really mass scale started with the Linear Pottery culture. The
material is present in smaller quantities in lithic collections of succeeding Neolithic
and Eneolithic cultures. Surprisingly, SKCJ is present in substantial quantities in the
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1cm

Fig. 5. Eneolithic (probably Funnel Beaker culture) chip, banded Krzemionki silicite. Siéma,
Prerov distr., central Moravia. Photo: L. Plchova.

2cm

Fig. 6. Eneolithic silicite axe, banded Krzemionki silicite. Brno-LiSen, Staré Zdmky, Brno-mésto distr.,
southern Moravia. Photo: L. Plchova.
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arrowheads of the Bell Beaker culture in Moravia. Their occurrence in Early Bronze
Age findspots in Moravia is very rare (only 2 pieces in the collection of 1463 artefacts).

Only small amounts of ‘chocolate’ silicite appeared in central Moravia maybe even
earlier that the SKC]J at some south— and east-Moravian Gravettian sites, but it is con-
nected with the Late Szeletian or Epiaurignacian cultures. It is undoubtedly present
among the raw materials of the Magdalenian settlement in the Moravian Karst (about
1% at Pekdrna Cave) and as accidental finds at Late Palaeolithic and Mesolithic locali-
ties in Moravia and Bohemia. Only sometimes do the Neolithic and Eneolithic flaked
collections in both regions have a few pieces of the ‘chocolate’ silicite. According to
our current knowledge, an exception is represented by the settlements of the Stroked
Pottery culture in eastern Bohemia, especially along the Elbe between Jaroméf and
Hradec Krélové, these are relatively rich in the ChoS. Individual pieces were found
rarely in collections connected with the Funnel Beaker culture (Prostéjov—éechovsko,
central Moravia).

Spotted Swieciechéw silicite appeared for first time at two Upper Palaeolithic sites
in central Moravia, classified as the Szeletian or the Aurignacian influenced by the
Szeletian. Only individual pieces were found in the Magdalenian assemblage from
the Ktilna and Pekdrna caves in the Moravian Karst. No finds have been ascertained
in the Moravian and Bohemian Mesolithic. SwS occurs in small quantities at some
important Neolithic sites in Bohemia and Moravia as accidental pieces. A regular
presence in small quantities is typical for the Funnel Beaker culture in Moravia. Four
silicite axes in Moravia (none in Bohemia) are considered likely to be from the Corded
Ware culture period.

There are no reliable records of the occurrence of the banded Krzemionki silicite
in the Palaeolithic and Mesolithic of Moravia, Bohemia and Czech Silesia. Very scarce
chips of the Krzemionki silicite are related to the Early-Middle Eneolithic (prevalently
Funnel Beaker culture), and found in the southern part of the Moravian Gateway. But
Moravia is relatively rich in surface finds of silicite axes made of the banded Krzemi-
onki silicite (about 24 pieces). In northern and central Moravia they are linked with
the Globular Amphora culture, in southern Moravia they are classified as imports into
the milieu of the JeviSovice culture.
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The article focuses on the chronological status of the distribution of ‘chocolate’ silicite origi-
nating from the area of south-east Poland in the prehistory of the Czech lands. The flow of
‘chocolate’ silicite across the Carpathian Mountains culminated in the period of the Stroke-Orna-
mented Ware culture (5100/5000—4500/4400 cal BC) in the area studied. Based on the analysis
of the contexts of finds and the classification of the artefacts, the raw material is interpreted as
an indicator of the presence of individuals or groups with an exclusive social status. Both the
pattern of distribution and the status are common to other ‘exotic’ raw materials, especially for
Carpathian obsidian, in the studied area in that same period. By comparing the spatial and chro-
nological image expansion of both materials can lead to similar conclusions in their assessment.

KEY-WORDS: ‘chocolate’ silicite, distribution, chipped industry, social status, Stroked Pot-
tery culture (SBK), obsidian, Eastern Bohemia

INTRODUCTION

‘Chocolate’ silicite is one of the most important lithic raw materials in the prehistory of
the eastern part of Central Europe (Schild 1971, 1976; Borkowski ez al., 2008; Werra et
al., 2015). Its distribution range exceeds 500 km from sources (Fig. 1) and it is thereby
comparable to the distribution of Carpathian obsidian (Mateiciucovd 2008; Bird 2014;
Burgert 2015a: Fig. 1). However, the catchment area is somewhat different due to the loca-
tion of the resources above the Carpathian Arc. The purpose of this paper is to outline the
specific role of ‘chocolate’ silicite, which results from its chronological and distributional
position in the Neolithic period (Linear Pottery [Linearbandkeramik] Culture, hereinafter
referred to as LBK: 5600—5000/4950 cal BC, Stroke-Ornamented Ware culture [Stich-
bandkultur], hereinafter referred to as SBK: s100/5000—4500/4400 cal BC) in Bohemia
(Fig. 1 and 2:A). The finds from the SBK period will be discussed more detail due to

their larger number, therefore we can observe its presence in different types of localities.

* Institute of Archacology of the CAS, Prague, Letenskd 4, 118 or Prague 1, Czech Republic; e-mail:
burgert@arup.cas.cz; ORCID: 0000-0002-2032-0314
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The recognition of this type of silicite, used as a raw material of prehistoric tools,
was introduced into Bohemian research half a century ago by Slavomil Vencl (1971: 79).
Nevertheless, not a lot of attention has been paid to it up to the present, and even in
the basic syntheses devoted to the raw materials of the Neolithic lithic industries, no
attention was paid to it (Popelka 1999; Sida 2006). The raw material was increasingly
identified in the local sites due to research endeavours in Eastern Bohemia (Vavra 1993:
218; Culdkov4 2015; Burgert 2015a: Tab. 1).

SPATIAL AND CHRONOLOGICAL DISTRIBUTION OF ‘CHOCOLATE’
SILICITE IN CZECH PREHISTORY

The outcrops of ‘chocolate’ silicite are located in the northwest part of the

Swietokrzyskie (Holy-Cross) Mountains in the southeast Poland. They are located in
a belt approximately 9o km long, oriented in a SE-N'W direction, lying between the

Fig. 1. Map of the eastern part of Central Europe with an indication of the area of interest — Bohemia
(grey). The circles mark the distance from sources of ‘chocolate’ silicite at an interval of 100 km. The
radius of the smallest circle is 100 km, of the largest 500 km. Drawn: P. Burgert.
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valley of the Vistula at Zawichost in the east and the upper Radomka basin in the west.
Around 25 sites with documented traces of prehistoric mining have been identified
in this area (Balcer 1976; Budziszewski 2008: Ryc. 1), usually in the form of vertical
shafts. Neolithic mining activities are documented by a sequence of radiocarbon data
(5500—4450 cal BC; Schild 1995; Schild ez 4/., 1985; Budziszewski 2008: Table 1). The
distance from the source to the Bohemian localities is between 500 and 600 km as
the crow flies (Fig. 1).

All published or available finds of ‘chocolate’ silicite in Bohemia are summarised in
Tab. 1. It is obvious that this raw material was sporadically used already in the period
of Upper Palacolithic and in Mesolithic, but it rarely occurs in site assemblages of
this period. The spatial dispersion of finds in these periods includes the entire area of
Bohemia with a slightly increased concentration in the southern and eastern parts (Fig.
3: A). This, however, is probably to some extent because more attention of researchers

Al

Fig. 2. The localisation of the finds of ‘chocolate’ silicite in Bohemia with the designation of individual
area of interest. A: Bohemia; B: the eastern part of Bohemia; C: the area of the right bank of the Elbe
River between Jaroméf and Hradec Kralové. The numbering of sites corresponds to that in Table 1.
Drawn: P. Burgert.
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Table 1. Finds of ‘chocolate’ silicite in Bohemia. The numbering of the sites corresponds to that in Fig. 2.

No. Locality Region Quantity Form Chronology | Reference
[1] [2] [3] [4] [5] [6] [71
1 Bylany, Kutnd Central 2 LBK II, III Lech
Hora distr. Bohemia 1989: 112
2 | Cernozice 1, Hra- | Eastern 1 blade NEOLITHIC
dec Kralové distr. | Bohemia
3 | Cernozice 2, Hra- | Eastern 3 sickle blade, SBK IV Vivra
dec Kralové distr. | Bohemia flakes 1993: 218
4 | Damnikov 1, Ust{ | Eastern 1 MESOLITHIC | Culdkova
nad Orlici distr. Bohemia 2015: 91
5 Hofin u Mélnika, | Central 1 MESOLITHIC | Pfichystal
Meélnik distr. Bohemia 2000: 44
6 | Hrob¢ice, Teplice | Northern 1 endscraper SBK IV
distr. Bohemia
7 | Jaroméf, Ndchod Eastern 40 blades, SBK IV
distr. Bohemia sickle blade,
endscrapers
8 Kolin I, Kolin Central 5 blades SBK IV
distr. Bohemia
9 Kolin X, Kolin Central 1 flake LBK III
distr. Bohemia
10 | Kornice 2, Svitavy | Eastern 1 MESOLITHIC | Culikova
distr. Bohemia 2015: 106
11 | Krupd, Kolin distr. | Central 1 flake UPPER PAL-
Bohemia AEOLITHIC/
NEOLITHIC
12 | Lochenice, Hradec | Eastern 1 blade NEOLITHIC
Krilové distr. Bohemia
13 | Osice, Hradec Eastern 1 silicite (flint) | EARLY Sebela and
Kralové distr. Bohemia dagger BRONZE Pichystal
AGE 2014: 75
14 | Plotisté nad Eastern 11 single SBK IVb
Labem - burial Bohemia platform
ground, Hradec core, blades,
Krilové distr. arrowheads
15 | Plotisté nad Eastern 157 single SBK IVb
Labem - site, Hra- | Bohemia platform core,
dec Krilové distr. cortical flakes,
blades, tools
16 | Praha - Velkd Central 3 arrowheads BELL- Pfic}}ystal
Chuchle, Praha Bohemia BEAKER and Sebela
distr. CULTURE 2009: 684
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(1] [2] [3] [4] [5] (6] [7]

17 | Ptedméfice nad Eastern 10 blades, flake | SBKIV
Labem 1, Hradec | Bohemia production
Krilové distr.

18 | Pfredméfice nad Eastern 2 blades NEOLITHIC
Labem 2, Hradec | Bohemia
Krilové distr.

19 | Smifice, Hradec Eastern 8 endscrapers, SBK IV Burgert
Kralové distr. Bohemia blades 2015a:

Tab. 1

20 | Svédd nad Séza- Eastern 1 UPPER PAL- | Pfichystal
vou, Havli¢kav Bohemia AEOLITHIC | 1998: 357
Brod distr.

21 | Voletiny, Trutnov | Eastern 2 endscraper, UPPER PAL- | Vencl
distr. Bohemia burin AEOLITHIC |1978:10

22 Za’fccka' Lhota 3, | Eastern 1 MESOLITHIC | Culdkovi
Usti nad Orlici Bohemia 2015: 127
distr.

Y. | Total 254

has been focused on these two areas in the past (Vencl ez al., 2006; Culikovi 2015).
It should be noted, however, that the overall small amount of finds, regardless of the
long period of time that these periods occupy, do not allow any closer conclusions.

The vast majority of other finds from Bohemia are concentrated in the Neolithic
period. In the LBK period, however, the use of ‘chocolate’ flint in small quantities has
so far been identified only in the lithic material from the extensive assemblage of finds
from the settlement in Bylany near Kutnd Hora (Kutnd Hora district; Ptichystal 198s;
Lech 1989) and also recently in material from nearby Kolin (Kolin district; Fig. 3:B).
All other Neolithic finds that we can closer classify come from the subsequent SBK
period. Most of the finds from the SBK period are characterised by their noticeable
concentration in a later phase of this culture, referred to as SBK IV (the classification
of SBK here and elsewhere in the text is in accordance with the scheme by Marie
Zipotockd 1998a).

Only two finds of ‘chocolate’ silicite are known from the post-Neolithic period
in Bohemia. The first is a set of three arrowheads from the grave of the Bell Beaker
culture in Central Bohemia. The other is a silicite dagger from the area of Eastern
Bohemia. While it is a solitary find without a closer context, it can be typologically
included in the period of the Early Bronze Age (Sebela and P¥ichystal 2014: 75). These
finds are referred to here only for the sake of completeness because they come from a
completely different economic situation than the above-mentioned finds from earlier
prehistory periods.
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CONCENTRATION OF RAW
MATERIAL IN EASTERN
BOHEMIA

In terms of the spatial distribution
of the finds of ‘chocolate’ silicite,
it is obvious that their occurrence
is concentrated in the eastern part
of Bohemia (Fig. 2: B). This is, in
general terms, a reflection of the
relative closeness of this area to the
location of the sources. What is
striking, however, is the concentra-
tion of finds in a particular area of
the right bank of the Elbe (Fig. 2:
C and 3: C). This concerns only the
later phase of SBK. Because of the
exclusivity of this phenomenon, we
will deal with it further.

In the area of the right bank
of the Elbe in the section between
today’s towns of Jaroméf (in the
north, Ndchod district) and Hra-
dec Kralové (in the south, Hradec
Krilové district) we can observe
continuous settlement from the
earliest Bohemian LBK (Pavlt and
Vokolek 1996). The density of set-
tlement culminates there in the
period of the later SBK phase and
it is the greatest in the entire region
of Eastern Bohemia (Burgert 2017).
During this period, Circular Enclo-

Fig. 3. The spatial distribution
of prehistoric findgs of ‘chocolate’
silicite in Bohemia. A: Upper Palaeolithic
and Mesolithic; B: Linear Band Pottery;
C: Stroked Pottery culture.
Drawn: P. Burgert.
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Fig. 4. Settlements at the right bank of the Elbe River in the section between Jaroméf and
Hradec Krdlové (Hradec Kralové and Ndchod distt., Eastern Bohemia, see Fig. 2: C) in the period
of the late phase of Stroked Pottery culture (SBK IV). Dots: settlements; circles: Circular enclosures;
crosses: graves or groups of graves. The Elbe River is reconstructed according to its situation in 1852.
Drawn: P. Burgert.
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Fig. 5. Examples of ‘chocolate’ silicite finds from Bohemia. 1-5: Ploti$t¢ nad Labem, Hradec Krélové
distr., pit No. 74; 6: Jaroméf, Ndchod distr.; 7: Kolin, Kolin distr. 8-10: Pfedméfice nad Labem, Hra-
dec Krélové distr.; 11-12: Plotist¢ nad Labem, Hradec Krélové distr., child grave no. LVIII; 13-21: child
grave no. LVII, weight of core: 223, 5 g. Drawn: P. Burgert and L. Raslova.
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sures, graves and groups of graves are concentrated exclusively in this part of Eastern
Bohemia (Fig. 4). This is also where, during this period, we record a large concentra-
tion of ‘chocolate’ silicite finds.

Most of the finds in this area are tied to settlements. They therefore come from the
standard contents of settlement pits. Their representation in settlement assemblages’
generally ranges up to 2%. An exception is object No. 74 in Plotist¢ nad Labem, Hradec
Krilové district (a clay pit with the dimensions of 23x13 m). Its filling is surprisingly
homogeneous in terms of the pottery, and it is possible to classify it to the end of the
later phase of SBK (SBK IVb; Burgert 2015a: 250). The chipped industry assemblage
from this site comprises 1788 items with a relatively large share (8.8%, 157 items) of
‘chocolate’ silicite. An important find is the fact that the ‘chocolate’ silicite assemblage
includes evidence of the processing of this raw material on site (cores, technical and
cortical flakes). This is the only documented workshop for processing this raw mate-
rial in Bohemia. Based on the low representation of cortical flakes with a 100% share
of the cortex, it is evident that the partially pre-prepared cores were processed there.

Attention should also be paid to the presence of this raw material in graves. There
are two rich children’s graves, also from the Ploti$t¢ nad Labem site (this burial ground
is located next to the settlement; Zdpotockd and Vokolek 1997; Burgert ez al., 2016).
In addition to necklaces made of the canine teeth of deer and the shells of gravel snails
(Lithoglyphus naticoides) lithic items made of ‘chocolate’ silicite was also found there
(Fig. 5). Its share represents 50% (i.e., 11 items). Both children’s graves are contem-
porary, which was proven on the basis of the refitting of the stone flakes from their
contents; in one grave (LVII), a silicite core of glacial sediments was found, from which
the blades found in the second grave had been chipped (grave LVIII; Vencl 1997: 32).
Just like the workshop assemblage from feature No. 74 on the same site, the graves are

also classified to the end of the later SBK phase (SBK IVb).

DISTRIBUTION SCHEME

As can be seen from Table 1, ‘chocolate’ silicites occur in the lithic assemblages most
often in the form of blades or final tools. This fact indicates a specific form of the
distribution of this raw material. At present, we are aware of only two cores, both
from the Ploti$t¢ nad Labem site. One comes from the already mentioned rich grave
No. LVII (Fig. 5: 13), while the other one represents a part of the extensive assemblage

' As a representative example can be used an assemblage from the SBK settlement in Jaroméf (Burgert
2015b). The local assemblage comprised 2015 items of chipped industry, originating from about 60
settlements features. The share of chocolate silicite in this characteristic settlement assemblage was 2%
(Burgert 2017).
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of lithics from feature No. 74 (Fig. s5: 5) in the adjacent settlement. It is likely that
‘chocolate’ silicite arrived in Bohemia in the form of prepared cores during the later
phase of SBK. These were processed only in some settlements and only blades or tools
were distributed further within the region.

THE LINK BETWEEN THE RAW MATERIALS AND THE TOOLS AND
SEMI-FINISHED PRODUCTS

In terms of a potential link between ‘chocolate’ silicite and the type of tools and semi-
finished products, no specific fixed link was observed. This could be partly due to
the relatively small number of these tools available for analysis. However, in terms of
this raw material, we know both semi-finished products (blades) without any signs of
use and the blades with sickle gloss that demonstrates their long-term use as working
tools, specifically in sickles (Fig. 5: 6). We have also available endscrapers (Fig. 5: 3 and
8) and a simple burin from the pre-Neolithic period. A set of four trapezes that were
probably used as arrowheads from grave no. LVII in Plotist¢ nad Labem (Fig. 5: 14-17)
has no other parallels in the region.

Some artefacts bear traces of sickle gloss and residual mastic (Fig. 5: 6—7) that sug-
gests an original attachment of the tool in a handle made of organic material. Similarly,
these observations confirm the use of at least a part of ‘chocolate’ silicite artefacts for
the same activities as other raw materials. This also does not exclude the possibility that
in addition to prepared cores of the raw material, the ready-made tools with organic
handles could also have been the subject of long-distance exchange.

DISCUSSION

The ‘chocolate’ silicite that is the subject of this study belongs in the category of ‘exotic
raw materials’ in the Czech environment and generally also in the SBK environment.
This term is used for stone material that comes from sources that are outside the actual
cultural framework in which they were found. This definition applies in the case of
SBK for both ‘chocolate’ silicite and for Carpathian obsidian, radiolarite and basically
also for Bavarian Jurassic chert and other materials too. These raw materials were
the subject of long-distance and inter-cultural exchange, although the mechanisms
of their distribution between the individual different cultural environments are not
exactly known. Due to the distances from the sources, which in the case of Bohemia
the distance from the sources of ‘chocolate’ silicite and the obsidian are ca. 500 km, it
is considered unlikely that there was direct contact of the members of the local groups
with natural outcrops. The most likely model is down-the-line exchange (Renfrew
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and Bahn 2000: 368), although, considering such a great distance, this model could
be combined with others, especially in the areas immediately adjacent to the sources
(the situation in which they initial distribution took place are unknown, for example
we cannot know anything about the default conditions, such as the ownership rights
of settled communities in relation to the sources).

A characteristic feature of exotic raw materials is the fact that they occur only in
trace amounts in the total volume of stone tools. These raw materials therefore do not
play a purely economic role, as is the case of the dominant raw materials in assemblages
(in the case of the eastern part of the Bohemian SBK these are silicites from glacial
sediments). Another typical feature of these raw materials is their recognisability due to
their characteristic appearance. We will discuss this feature further below. It is therefore
possible to assume that exotic raw materials played a specific role in the perception of
prehistoric communities. Below, we will focus only on the period of the later SBK, in
regard to which there are characteristic changes in the archaeological evidence. As we
have already mentioned above, the finds of ‘chocolate’ silicite in Bohemia significantly
concentrate in this period.

In the period of the later SBK phase (SBK IV), we encounter a significant phe-
nomenon, the construction of circular enclosures (Bertemes and Meller 2012). It is
also possible to observe the gradual rise of the ‘urbanisation’ of settlements, including
changes in the treatment of waste in settlements (Konéelovd and Kvétina 2015; Burgert
2015b). Rich children’s graves appear in the funeral practices, though sporadically
(Zapotocka 1998b: Taf. 67—-68). All these changes can be explained by a major social
transformation. The bearers of these changes could be individuals or groups of people
with an exclusive social status. We believe that it is the presence of exotic raw materials
in the assemblages that can be one of the indicators of the presence of these individuals
or groups. This assertion is based on several assumptions:

1. The occurrence of exotic raw materials, including ‘chocolate’ silicite, is almost
exclusively linked to the areas with strong contemporary settlements with the
concentration of other phenomena, such as Circular Enclosures or groups of
graves. The main region with these characteristics is the right bank of the Elbe in
Eastern Bohemia (Fig. 4). The same conditions, however, also apply to the area
of Kolin, where we also encounter concentration of settlements, accompanied
by ringworks and grave finds (Fig. 3: C);

2. An increased concentration of ‘chocolate’ silicite was found in rich children’s
graves in Plotist¢ nad Labem (Fig. 5);

3. ‘Chocolate’ silicite is, like other exotic raw materials (obsidian, Bavarian Jurassic
chert), a noticeable and well-identifiable raw material. This property is typical
of status symbols (Hodder 1982);
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4. 'The cores of ‘chocolate’ silicite in Bohemia were processed only at some settle-
ments, on others we can encounter only the final products, or this raw material
is absent;

The control and organisation of long-distance exchange mechanisms in archaic
societies is demanding because it requires cross-border transfer of multiple settlement
communities. At the same time, it requires the existence of an agent that has the ability
to maintain exchange demands. This agent has the character of ritual social necessity
and can be personified in the form of men whose exchange organization delivers social
prestige (Strathern 1969, 1971; Liep 1991; Ziegler 2012). Let us add that the monopoliza-
tion of the long-distance exchange towards a narrow circle of powerful men is one of
the basic mechanisms of the formation of social complexities (Terray 1974; Earle 1999).

Fig. 6. Spatial distribution of finds of ‘chocolate’ silicite (triangles) and obsidian (circles) in the
late phase of the stroked pottery culture (SBK IV). Continuous line circle: 500 km distance from
‘chocolate’ silicite sources; dotted line circle: 500 km distance from Carpathian obsidian sources.

Drawn: P. Burgert.
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We believe that on the basis of the facts mentioned above it is possible to assume
that ‘chocolate’ silicite had an exceptional position within the framework of stone raw
materials in the Late Neolithic environment in Bohemia, which excluded its purely
utilitarian function. It is very likely that this raw material, and tools made from it, can
be included in a group of status-enhancing symbols, which make it possible to identify
the presence of individuals or groups of exceptional social status.

The status of ‘chocolate’ silicite defined in this manner can be compared to that
of other exotic raw materials, especially Carpathian obsidian. The chronological and
distributional position of both these raw materials in Czech prehistory seems to be
identical (Burgert ez al., 2016). The occurrence of obsidian in Czech prehistory also
culminates in the SBK IV period and its finds also concentrate in the area of Eastern
Bohemia, specifically on the right bank of the Elbe (Fig. 6). This is also where the only
two workshops in Bohemia are located in which the obsidian was chipped directly from
its initial form of lump. The distance from the original sources is roughly the same
for both materials and in Bohemia this is about soo km. As with ‘chocolate’ silicite,
we expect a similar social status in terms of the Carpathian obsidian in Bohemia.
We came to this conclusion on the basis of their fundamentally identical attributes
(Burgert 2015a).

CONCLUSION

In Czech prehistory, ‘chocolate’ silicite is one of a number of types of objects of long-
distance exchange, for which we use the term ‘exotic raw materials’. Its occurrence in
prehistoric assemblages can be observed there from the Late Palacolithic/Mesolithic
to the late Neolithic (Table 1). Later finds (an arrowheads from grave of Bell Beaker
culture and silicite dagger from the early Bronze Age) are extremely scarce. The distri-
bution of this raw material culminates in the period of the later phase of the Stroke-
Ornamented Ware culture (SBK IV). During this period, the finds are concentrated
in the area of Eastern Bohemia, namely in the area of the right bank of the Elbe River
in the section between today’s towns of Jaroméf in the north and Hradec Krdlové in
the south (Fig. 4). The share of this raw material in ordinary settlement complexes
does not exceed two per cent and generally it is lower.

In the area of its greatest concentration, the finds of other exotic raw materials,
especially obsidian, are also concentrated within the same time horizon. At the same
time, we can observe a strong contemporary settlement density, accompanied by Cir-
cular Enclosures and groups of graves. This concerns both Eastern Bohemia and the
area of Kolin, where there is also one minor accumulation of ‘chocolate’ silicite in the
same period, in the later phase of SBK.
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‘Chocolate’ silicite appears almost exclusively in the form of blades and tools in the
settlement assemblages of lithic items. This fact suggests a specific form of distribu-
tion of this raw material. We currently know only one site in Bohemia where this raw
material was processed in a workshop. This distribution scheme points to the specific
social status of this raw material, which is also indicated by the presence of this raw
material in grave finds.
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Three Stories About the Exploitation
of ‘Chocolate’ Flint During the Stone Age
in Central Poland
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This paper argues that, despite the purely physical nature of the process of the creation of
blades that later will be components of multi-material tools, this is also like an artistic act. If this is
so, the manner in which we discuss the sequence of blade production can be analysed in much the
same way as any other narrative works of art, like Greek literature or Shakespearean drama. The
article presents three stories about cores that were used for production of blades for tools during
the Stone Age, examining the systematic sequence of actions (like the choice of the raw material,
core preparation, blade production, repairs of core and discarding of the exhausted core) in the
form of a s-act dramatic structure. We suggest that these five parts or acts of drama are similar
to the manner in which, in Stone Age archaeology, we talk about the knapping sequence and
goals of blade production. Observation of three blade cores connected with the late Mesolithic
and the Early and Middle Neolithic from the central part of Poland provides an opportunity for
discussion about the features of those pieces and searching for similarities and differences in the
use of ‘chocolate’ flint during the latter part of the Stone Age.

KEY-WORDS: Late Mesolithic, Linear Band Pottery culture, Funnel Beaker culture, ‘choco-
late’ flint, blade core

INTRODUCTION

‘Chocolate’ flint has very good qualities and was very often used for tool production
during the Stone Age in Poland. The shape, size and internal features of that raw
material caused its popularity in prehistory (Schild ez al., 1985; Budziszewski 2008). In
our paper, we would like to present three stories about the manner of use of that raw
material in the latter part of the Stone Age, analysed in the same manner as a five-act
drama or short story according to the well-known methodology adopted by Gustav
Freytag (1900). The creation of blades that later would become components of multi-
material tools, despite the purely physical nature of the process, is like an artistic act.
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Just as in the discussion of other works of art, like cave painting or modern music, the
story of their production can be analysed as such in the same way as Greek literature
(as Aristotle did in his ‘Poetics’) or Shakespearean drama. We think that the systematic
sequence of actions in the knapping process (like the choice of the raw material, core
preparation, blade production, repairs of core and discarding of the exhausted core)
resembles a s-act dramatic structure. We argue that these five parts or acts of drama are
similar to the manner in which, in Stone Age archacology, we talk about the knapping
sequence and goals of blade production.

We will focus on blade cores, which are an important component of the knapping
sequence; the material used as an example in our analysis are three cores of the late

Fig. 1. Location of analysed sites. Red dots — location of mentioned sites: I-Redecz
Krukowy, Wioctawek distr.; 2—Brze$¢ Kujawski, Wioclawek distr.; 3—Ponikla Fryszerka, Opoczno
distr. Drawn: D. K. Plaza.
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Mesolithic Janislavice culture, early Neolithic Linear Band Pottery culture and mid-
dle Neolithic Funnel Beaker culture. In our opinion, these objects have clear features
that could help with defining similarities or differences between those items and give
suggestions about manner and goals of flint exploitation in the latter part of the Stone
Age. We will discuss three ‘chocolate’ flint cores from three localities situated in central
part of Poland — Ponikta Fryszerka, Opoczno district (Cyrek 1979), Brzes¢ Kujawski
(Grygiel 2004) and Redecz Krukowy, Wioctawek district (Papiernik 2012).

1. EXPOSITION —THE SITES.

The first, Mesolithic, core was discovered on the right bank of the valley of the Pilica
River somewhere between the villages Ponikta and Fryszerka (Opoczno district), where
a small stream, the Cetenka, joins the river. The site is situated on sandy plain and
nowadays most of the terrain is covered by woods (Fig. 2). The single platform core

Y. o % oy ] i / i+

Fig. 2. Location of Ponikta and Fryszerka villages, Opoczno distr. Computer graphics: D. K. Plaza.
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comes from field walking studies and it could be defined as an accidental find (Fig. 6).
Due to characteristic features, there are no doubts that this core has late Mesolithic
chronology (Cyrek 1979; Was 2005).

The second, early Neolithic, core was excavated from pit 592 on the Brzes¢ Kujaw-
ski site 3, Wloctawek district. This site is situated in middle part of Kuyavia and was
discovered by Konrad Jazdzewski in 1933 and first explored by Stanistaw Madajski
in 1937. Subsequent excavations were carried out here forty years later, in 1977/1978
by Ryszard Grygiel together with Peter Bogucki (Grygiel 2004). Site 3 is a fragment
of very famous large complex of early Neolithic settlement sites (number 3, 4 and )
located in Brzes¢ Kujawski on the southern bank of Smetowo Lake (Fig. 3). The site
is situated on postglacial clay in which Neolithic farmers dug many pits where they
finally threw garbage. A total area of 1975 square meters was excavated and, among
the features discovered, 14 pits and 2 graves were linked with the Linear Band Pottery
culture. One feature (pit 592), was a large clay pit with several niches that contained
little amount of Early Neolithic materials including only six flint pieces but four of
them were made from ‘chocolate’ flint. In one of the niches of this pit, a blade core
in an advanced stage of exploitation with a single striking platform for striking blades
and second platform used to produce flakes was discovered (Grygiel 2004: 1705 Fig. 7).

The third, middle Neolithic, core come from most recent excavation which were
conducted between 2006 and 2010 in Redecz Krukowy, Wioclawek district (Papiernik
2012; Fig. 4). Materials dated from the Mesolithic to modern time were discovered on this
multicultural site. The site is situated on aeolian sand in which fossil soils were discovered.
During five field seasons, together more than 13 months in the field, an area of 7487
square metres was excavated (Papiernik and Plaza 2015). The site produced a huge amount
of archaeological material, with more than 140,000 pottery fragments and around 25,000
flint pieces. Most of this material belonged to the earliest phase of the Funnel Beaker
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Fig. 4. Location of Redecz Krukowy site 20, Wioctawek distr. Computer graphics: D. K. Plaza.

Culture (end of the V millennia and beginning of IV millennia BC). The assemblage of
lithic raw materials is similar to other early Funnel Beaker culture sites (Niesiotowska
1981, 1986), with the domination of ‘chocolate’ flint. One of the most mysterious objects
made from that material is a large single platform blade core in the early stages of blade
exploitation (Fig. 8), which is one of the subjects of this article. It was discovered in the
remains of the yard of one of the ‘Sarnowo phase’ house (Papiernik 2012).

2. RISING ACTION - THEORETICAL ASPECTS OF BLADE CORE
ANALYSIS.

Cores in general have a fundamental role in the chaine operatoire during lithic tool
production. They come in a great variety of shapes, sizes and raw material and could
be divided into formalized and informal cores (Andrefsky 2005). The formal core
goes through a complicated process of preparation of angles, edges and surfaces. The
informal type can be knapped without preparation in an opportunistic manner. From
both cores is possible to obtain a good products, but the formalized core could give
more easily be used to produce a series of similar, uniform pieces. A number of the
side-products from core preparation also gave the chance for the production of other
casual type of tools.

In the case of the three examples analysed here, they could all be classified as prepared,
formal cores. They all exhibit visible traces of the stage of preparation, (shaping) which
was followed by the striking of the opening blade and then serially produced blades.

Our idea is to analyse and compare the features on all three cores. For this reason
we will divide the idealised single platform blade core (Fig. 5) into several sections that
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Fig. 5. Schematic core with described features and
zones. Drawn: D. K. Plaza.

will be described and compared in the case of the actual archaeological artefacts. We
will also analyse the dimensions and weight of all three pieces.

Each blade or flake core has to have clear features and zones like the flaking (debit-
age) surface with blade or flake negatives and ridges, a striking platform with traces
of tablets or rejuvenation flake negatives, the sides sometimes with cortex, and the tip
(Inizan et al., 1999).

In our ideal core (Fig. 5) we defined several zones:

— Frontal zone — flaking surface with active (Fig. 5:1a) and passive part (Fig. 5:1b),

— Two side zones (Fig. 5:2)

— Back zone (Fig. 5:3)

— Upper zone — striking platform (Fig. 5:4) with active (Fig. 5:1) and passive zone

(Fig. 5:2; Was 2005)

— Lower zone — tip or prepared (Fig. s:5).

In each active zone, there could be also observed micro-technological features like
trimming, or abrasion (Fig. 5:6; Inizan et al., 1999). Another very interesting feature on
the blade core is a horizontal curvature (Owen 1988; Was 2011: Fig. 2) which determines

the width and depth of the active part of the flaking surface.

3. CLIMAX — RESULTS OF ANALYSIS

First story — Core for microlithic arrowheads?

The Mesolitihic core (Fig. 6) has a very regular — conical and symmetrical shape with
the lower zone in the shape of a tip. It has a rectangular almost flat upper zone (strik-
ing platform) with just few irregularities on the edges, which are traces of the last
blades that were struck from the core. Negatives of rejuvenation flakes cover almost
90% of that part. The active zone was less than 1 cm across and is located very close
to the point of impact. On the frontal flaking surface and one side zone are visible
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Fig. 6. Ponikia Fryszerka, Opoczno distr., late Mesolithic core of Janislavice culture. Drawn: E. Gérska.

regular parallel negatives left by the flaking of long and narrow blades. The broader
frontal surface for extracting blades was used last and it could be named the active
part. The narrower right side of the core should be considered the passive striking
platform, which is confirmed by shortened negatives of blade from an earlier stage of
blade production. At that stage, the longest blade was more than 5 cm long (Table 1).
Such a result indicates that it is not an exhausted core. There are 11 visible negatives of
blades. The widths of the negatives after last blades are 0.81 cm and 1.21 cm. The ratio
of the horizontal curvature of the core is 7.88. The random indirect goal of the use of
that core could be the creation of a bullet-shaped core but due to irregularity on the
back zone and left side it was quite difficult to obtain that advanced shape of the core.

The direct goal of exploitation of that core was the production of long, regular and
narrow blades which could be transformed into geometric microlithic arrow inserts,
such as triangles or other type of Mesolithic Janislavice Culture points (Chmielewska
1954; Koztowski 1989). Other parts of the core could give short flakes which could also
be transformed into some ordinary tools.

Second story — Core for sickles?

The Early Neolithic core (Fig. 7) has quite a regular outline but less than the Meso-
lithic example. It has an irregular striking platform — the upper zone - with several
medium and deep negatives after rejuvenation flake. An attempt was made to remove
the irregularity on the top of the core by several flakes, but this was ineffective and
resulted in several deep hinged flake negatives. The lack of success of this procedure
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Table. 1. Features of analysed cores.
S Location Ponikta Fryszerka, Brzes¢ Kujawski, Redecz Krukowy,
25 Opoczno district Whoctwek district Whoctawek district
& g Site number 3 20
£ Chronology Mesolithic Early Neolithic Middle Neolihic
Dimensions max lenght, |lenght —5.49 cm, lenght — 7.05 c¢m, lenght — 10.35 cm,
width, height. width — 2.88 cm, width — 5.41 cm, width — 6.61 cm,
height — 4.23 cm height — 5.42 cm height —9.73 cm
g Ratio max lenght x 549cmx8lg= 7.05cmx174g=|10.35cmx867 g=
‘2 | weight — size value 444.69 1226.1 8973.45
E (Andrefsky 2005)
A |Ratio max lenght : 5.49 cm + 81 gx 7.05cm =+ 174gx |10.35 cm + 867 gx
weight — size value 100 = 6.77 100 = 4.05 100 = 1.19
Ratio Horizontal curva- |3.31 + 0.42=7.88 |5.41 +1.98=2.73 |5.51+2.82=1.95
ture (in cm)
g Shape from frontal zone | Conical Squer Rectangular
.é Angle between front and | between 80 — 90 around 80 degress | around 80 degress
S | upper zone degrees
E Type of core Single platform Single platform Single platform
Tg; microblade core blade core blade core
5 | Number of flaking 1 — double sided 2 1
O | surface
Technical features Partially abrasion Point abrasion Point abrasion
and facetted
% System of negatives Parallel Parallel Parallel
% Longest blade 5.49 cm 4.61 cm 8.45 cm
5 Regularity and riples Streight, very Streight, irregular in | Streight, very
= regular. Ripples hard | middle and upper regular. Ripples hard
to see. section. Ripples to see.
visible.
g | Negarives / cortex One flake and natu- | Cortex Partial cortex and
] ral surface flake negatives
3 | Direction of negatives Parallel to other No negatives Multidirectional
- parts of core
|5
~ | Shape Conical Trapezoid Trapezoid
o | Negatives / cortex Microblade negatives | Negatives of prepara- | Partial cortex, blade
‘§ tion flake and flake negatives
-8 | direction of negatives Oblique to other Multidirectional Mostly parallel. One
s parts of the core flake from oposit
£, side
z Shape Conical Trapezoid Sub-conical
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Number of striking 1 2 1
platform
o | Technical features Passive zone with Rejuvenation flake | Active zone with
§ large flake negatives, | negatives rejuvenation flake,
5 active zone small passive zone natural
& flake negatives
= System of negatives Multidirectional Only frontal Only frontal
direction direction
Shape Rectangular Oval Oval
Negatives / cortex Negatives of prepara- | Edge Partly natural and
% tion flake edge
| Direction of negatives Multidirectional Edge One side — left
Q
& |Shape Triangle Edge Flat — natural and
edge
~ | Direction of negatives No One side Rohmboid
=
SR
— 7| Shape Tip Trapezoid Multidirection

could have been one of the reasons for discarding that core. On the flaking surface, in
the frontal zone are visible several quite parallel but not very regular flake negatives left
by the removal of varied blades, there are 10 visible negatives. The widths of the flake
negatives from the last blades are 0.97 cm and 1.77 cm. The ratio of the horizontal
curvature of the core is 2.72. In this core only one flaking surface for blade produc-
tion was used on the frontal side. It has semicircular convex shape. At that stage, the
longest blade was less than 5 cm long (Table 1). Such a result indicates that it should
be considered to be an exhausted core. The left zone is fully covered in cortex and the
right zone has visible negatives of preparation flaking. The back zone is formed as
an edge. One of the most important points was the narrow flat basal part — the lower
zone that determined the form of the produced blades. This zone was shaped with two
large flakes made at quite an early stage of exploitation.

The blades were not so long, quite broad and had a rectangular end. That kind of
blade was the direct goal of production. Such a blade was most important in the further
transformation into tools like truncation or endscrapers rather than those used, among
others, to produce sickle inserts in the Linear Band Pottery culture (Siciiski ez 4/., 2016).

Third story — Core for a long knife?

The Middle Neolithic core (Fig. 8) has very regular form even that it was discarded in
quite an early stage of exploitation. Its striking platform has a regular shape and is flat,
the upper zone has 10 medium and small, rather flat negatives after rejuvenation flake
Jwhich create the short active part of that zone. Most of the upper zone is natural and
could be classified as a passive part. There are parallel and regular negatives from the
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Fig. 7. Brzes¢ Kujawski, Wloctawek distr., early Neolithic core of Linear Band Pottery culture.
Drawn: E. Gérska.

production of long blades visible on the flaking surface — the frontal zone. There are 8
visible negatives of blades in this part. The width of the last blades negatives are 1.61 cm
and 1.93 cm. On that core, only one rather narrow flaking surface for blade production
was used on the frontal zone. The ratio of the horizontal curvature of the core is 1.95.
After reduction of bottom zone, it has a rectangular semi-oval shape. At that stage, the
longest blade was more than 8 cm long (Table 1). That observation indicates that this
core was discarded at the early stage of blade production. Both left and right zone are
similar with preserved traces of the preparation stage when cortical flakes were produced.
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Fig. 8. Redecz Krukowy, Wloclawek distr., middle Neolithic core of Funnel Beaker Culture.
Drawn: E. Gérska.

It is important to note that among several thousand flakes from this site, there was not
a single one that could be refitted to this core (Papiernik and Plaza 2015). This could
indicate that the core underwent the preparation procedure in a different place from the
site in Redecz Krukowy. The back zone was formed as an edge with a small part left in
natural surface condition. In that case, another important point was the prepared basal
part — the lower zone that determined the shape of the produced blades. It was shaped
by at least three flakes.

Due to the broad lower zone, blades were long enough and not plunging (Inizan ez
al., 1999: Fig. 149-150). Producing that kind of straight, regular blade was the main and
only goal in the use of this core. Blades of that type were useful for transformation into
tools like the knives, endscrapers or sickle inserts used in Funnel Beaker culture. The
most important fact is that, in our opinion, the core discussed here, and most of the
blades at Redecz Krukowy had been made in another place, maybe near the outcrops
of ‘chocolate’ flint.

4. FALLING ACTIONS — SIMILARITIES AND DIFFERENCES

In general overview, the three cores are very similar, but precise study points to clear
and significant differences between them in almost all the defined zones. The analysed
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pieces are all single platform blade cores with traces of impact on the striking platform
(zone 1; Fig. 4:1). The first important difference is located in that zone. On the Mesolithic
core, soft and delicate traces of trimming together with short flake negatives from core-
rejuvenation flakes are seen in the active zone. Earlier large preparation flaking created
the passive zone of the striking platform. On the Early Neolithic core, there are traces of
extremely strong, multidirectional impacts. It is difficult to separate an active and pas-
sive zone of the striking platform in the case of this core. The core of the Funnel Beaker
culture however has a clear division between the active and passive sections with quite a
similar ratio of horizontal curvature to early Neolithic core from Brzesc Kujawski. The
flaking surface on the Funnel Beaker culture core are rather similar to early Neolithic
core without division into passive and active zones in that part. On blades from such a
core, the ridges should have parallel negatives. In contrast, the Mesolithic core has that
zone — flaking surface separated into two sides that define an active and passive section.
When the passive zone would be transformed into an active one, the negatives on the
first blade would be diagonal, with some elements of the older active part preserved. Also
the blade negatives left by the last blades of the earlier part are more regular and narrow,
which reflect production of blades further used as arrow or harpoon inserts.

The back of the Mesolithic example looks like a flat prepared surface, triangular in
shape. Both the Early Neolithic and Middle Neolithic ones have backs formed as an edge.

The lower part in both Neolithic cores looks similar and is formed as a rather flat
surface with several flakes and that of the Mesolithic core has a conical shape, so the
lower part is formed as a tip. The use of micro-technological features like trimming,
or abrasion is also significant. It was most important on the Mesolithic core, but both
Neolithic examples have less clear traces of that procedure.

5. EPILOGUE — CONCLUDING REMARKS

The above comments about blade cores show the complications of the story of the use
of cores in the latter part of the Stone Age in the Polish lowlands. The three cores have
many common features and some very important differences. One clear difference
which has not been mentioned before are the overall dimensions which differentiate
all three examples (Fig. 9; Table 1).

One of the reasons that induced us to undertake this work was the necessity to
present the features of the Funnel Beaker culture blade core from Redecz Krukowy.
Our inspiration was a paper of 2011 of Marcin Was, and the information supplied here
can be treated as a supplement to his work. He considered flint materials connected
with two cultural units, the Janislavice Culture and Linear Band Pottery culture, and
concluded that those societies had two different conceptions of blade production.
This statement was supported by the clearly different strategy of half-raw material
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Fig. 9. Photo of the analysed cores: a — Redecz Krukowy, Wioctawek distr.; b — Brzes¢ Kujawski,
Wihoctawek distr.; ¢ — Ponikta Fryszerka, Opoczno distr. Photo: W. Pohorecki.

use, and use of blades and tools. Our studies of the blade core from Redecz Krukowy
supplement our knowledge about the use of ‘chocolate’ flint during the Stone Age and
shows another strategy and behaviour connected with flint processing and the use of
tools. In our opinion, the core has more features in common with the ‘Danube culture
flintknapping strategy’ than with the ‘Mesolithic flintknapping strategy’.

The main question about the Redecz Krukowy ‘chocolate’ flint materials is whether
the Funnel Beaker culture farmers could process that kind of flint for blades by them-
selves in the Polish lowlands. We hope that the answer will come in monographic
presentation of the site soon.
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Contribution to Understanding the
Distribution of ‘Chocolate’ Flint on the

Polish Lowlands in the Early Neolithic:
Kruszyn, Site 13

Jacek Kabacinski®

‘Chocolate’ flint was the main raw material used by the Early Neolithic Linear Band Cul-
ture (LBK) groups in the Polish Lowlands. Since the second (note) phase of the development
of this culture, the early farmers developed a complex system of distribution of ‘chocolate’ flint
within the great-valleys zone of the Lowlands. Concretions of raw flint were transported by the
Vistula river from the outcrops located on the southeastern slopes of the Swietokrzyskie (Holy
Cross) Mountains to Kuyavia. They were worked into cores and processed in settlements close
to the Vistula valley. Cores and blades/flakes were also exported to distant locations to the west
as far as the Lower Oder basin area. One would expect the existence of specialised workshops
providing materials for such a mass distribution. Kruszyn site 13, Wioctawek distr., is the first
LBK ‘chocolate’ flint workshop discovered close to the Vistula river concentrated on production
of blades. This site fits well into the LBK flint distribution system developed on the Lowlands.

KEY-WORDS: Early Neolithic, Linear Band Culture (LBK), ‘chocolate’ flint, distribution,
workshop

INTRODUCTION

In the middle of the 6th millennium BC, the territory of today Poland witnessed the
first appearance of farming communities that crossed the Sudeten and Carpathian
Mountain passes to the north. According to radiocarbon dates, it seems to have been
a rapid colonization process and shortly after settling the loess uplands of southern
Poland, the Linear Band Pottery Culture (LBK) groups spread into the fertile soil areas
of the northern Polish Lowlands. The economy of LBK was based on agriculture and
husbandry and at that time, flint was still a basic raw material for the production of
tools for everyday activities.
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Poland; e-mail: jacek.kabacinski@interia.pl; ORCID: 0000-0002-2118-2005
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The flint industry of the LBK in the Polish Lowlands relied on the utilization of
diversified raw materials, however most of it was imported to the Lowlands from the
south and southeast although sometimes also locally procured good quality Cretaceous
Erratic Baltic flint was used (Kobusiewicz 1997, 1999; Kabaciriski 2010).

Within the flint inventories of LBK five different imported raw materials have
been recorded, namely ‘chocolate’, Jurassic-Cracow, Swieciechéw (grey white-spotted)
and Volhynian flints as well as obsidian (Fig. 1). The first one — ‘chocolate’ flint — was
certainly the most common of the five on the Lowlands. It is found within the Upper

Baltic Sea

POLISH LOWLANDS

Kruszyn

LTl --\-.? /--\\-_‘1—-
\—)_"LL\ /)/j\J“w’\ ™
-1 -2 -3 -4 -5

Fig. 1. Main areas and places mentioned in the text and location of outcrops of raw materials used
by LBK groups in the Polish Lowlands: 1 — Jurassic flint; 2 — ‘chocolate’ flint; 3 — Swieciechéw flint;
4 — Volhynian flin; 5 — obsidian (acc. to Kabacinski 2010). The black frame indicates the extension of
map on Fig. 2. Computer graphics: J. Kabacinski.
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Jurassic limestone beds located on the southeastern foothills of the Swictokrzyskie
(Holy Cross) Mountains (Schild 1971).

DISTRIBUTION OF CHOCOLATE FLINT IN THE GREAT-VALLEYS
AREA OF THE POLISH LOWLANDS

The ‘chocolate’ flint is recorded already within the earliest LBK settlements known
from the Polish Lowlands (Brzes¢ Kujawski Site 3 and Smolsko Site 7, Whoctawek
district), and intensity of its utilization substantially increased from the beginning of
phase II (the ‘note’ phase, as defined by Czerniak 1994) when it is present on every
site, however in different frequency (from 2.9% in Lipnica Site 29, Bytow district,
to 100% in Lojewo, Inowroctaw district). An average share of ‘chocolate’ flint in raw
material structure during II phase is ca. 51% and in phase III even higher — ca. 57%
(Kabacirski 2010).

The ‘chocolate’ flint appeared on LBK sites in three different forms: (I) as raw
concretions extracted from the limestone beds and still carrying cortex. On such sites
a complete technological process took place, covering cortex removal, forming and
preparation of cores, cores exploitation and production of tools; (II) the second group
of sites are those to which already prepared cores (eventually ‘clean’ concretions without
cortex) had been brought and exploited; (III) sites where that raw material is present
exclusively in the form of blades/flakes or tools.

Respecting the form in which ‘chocolate’ flint appeared on LBK sites, it seems that
the Vistula river valley, if not the river itself, is the most obvious route for its mass
transportation.

During the initial phase of colonization of the Polish Lowlands (phase I), ‘chocolate’
flint was found on two sites located at a distance of several kilometres from the Vistula
valley and in every case there were ready-to-process cores brought to it, most probably
together with the first settlers.

A large-scale colonization of the central part of the Lowlands began along with
the beginning of LBK phase II. As collected data suggest, this was synchronized with
the appearance of a system of the distribution of ‘chocolate’ flint that became the
dominating flint raw material. In a way, creation of such a system was forced by the
extent of the colonized territory. Transportation of tonnes of unworked raw material
over a distance of a few hundred kilometers, including the Lower Oder river basin,
was not only extremely difficult but unprofitable as well. It required travellers over-
coming densely forested areas cut by a net of streams and rivers, different in size and
orientation. On the other hand in logistic terms, it was illogical to transport over large
distances concretions covered by cortex that was not only a waste material, but also
carried the risk of transporting bad quality flint.
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In phase I, three chocolate flint distribution zones are visible (Fig. 2). The first
covers a strip of land along the western edge of the Vistula channel, from several to
about 40 kilometres wide, where raw material was delivered in the form of unworked
concretions. The second zone, within which mainly cores were distributed, was slightly
narrower but both zones generally occupy the same area and are functionally related
as cores produced from raw concretions were subjected to short-distance distribution.
To the west of areas adjacent to the Vistula river valley (zones 1 and 2) extends a vast
territory of continuous but disperse LBK colonization where ‘chocolate’ flint was
distributed in the form of blades/flakes and tools (zone 3).

In sum, during the ‘note phase’, two different ‘chocolate’ flint distribution areas
existed over a large part of the Polish Lowlands stretching from the middle Vistula to
the middle Oder river. The first covered most of the Kuyavia (zones 1 and 2), where
raw flint concretions were imported on a mass scale from the outcrops and where
short-distance redistribution of ready-to-exploit cores took place. In the second area,
to the west of the first one, there was long-distance distribution of blades/flakes and
tools from the area of primary import. On sites within this area, the chocolate flint
is nothing more than an addendum to the locally procured erratic Cretaceous Baltic
Flint. One may suppose its presence there had little economic meaning and is an
expression of first of all the extra-utilitarian needs of maintaining contacts with the
Kuyavian settlement centre.

During LBK phase III, an important modification of the ‘chocolate’ flint distribu-
tion pattern is observed, as only two distribution zones are recorded on the Lowlands.

—_ Az = s qoim

Fig. 2. Linear Band Pottery Culture. Phase II. System of distribution of chocolate flint in the Polish
Lowlands (1 — zone I; 2 — zone II; 3 — zone III; star — nodules of raw material; triangle — cores; black

dot in circle — blades, flakes and tools). Computer graphics: P. Szejnoga, J. Kabaciriski.
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The first extends along the middle Vistula valley and no wider than 20 kilometres (in
effect eastern Kuyavia), where raw concretions were imported and on LBK sites a
complete cycle of flint working is observed, from core forming to production of tools.
Settlements in the second zone, to the west as far as the Oder river valley, were sup-
plied with cores, afterwards exploited there for blades and flakes for tool production.
That change is a consequence of the stabilization of the LBK settlement system and
the logistic optimisation of the raw material exchanging network. At the same time,
the ‘chocolate’ flint reached its maximum as a dominant raw material with average
frequency of about 60% (Kabaciriski 2010).

There are also other issues related to ‘chocolate’ flint distribution. The first is the
way the chocolate flint reached Kuyavia. In the initial stage of colonization, most prob-
ably it was brought by the first settlers. However, in phase II its quantity, especially on
Kuyavian sites raised rapidly and certainly an organized system of supply existed since
that time. As chocolate flint came to Kuyavia in the form of raw concretions covered by
thick cortex, it must have been extracted directly from primary outcrops. Mining of a
‘chocolate’ flint by LBK groups since phase II is confirmed for flint mine at Tomaszéw,
Szydtowiec district, as indicated by some of the radiocarbon dates from mining shafts
as well as the typology of pre-cores (Schild e al., 1975: 7on.). The evidence of Juras-
sic flint mining (Lech 1981) suggests it was a typical way of flint acquisition for LBK
societies inhabiting Little Poland.

There are various hypotheses on how a chocolate flint was delivered to LBK Kuyavia.
Some scholars suggested Mesolithic Janislavician groups played a role as trade mid-
dlemen (Koztowski and Koztowski 1977). Bogdan Balcer claimed that chocolate flint
outcrops were at that time in territory owned by Janislavician people and 14C dates
from the Tomaszéw mine would confirm that (Balcer 1983: §8). However, the above
mentioned techno-typological and chronological arguments support the hypothesis
of chocolate flint mining by LBK groups (see also Domariska 1989).

The second hypothesis, advocated by the author of this paper, assumes the inde-
pendent sourcing of ‘chocolate’ flint by LBK groups. Jacek Lech has pointed to two
possibilities that do not exclude each other. There was either an organized distribution
system or independent trips for flint were taken by people from individual settlements
(Lech 1979). In the light of such a large quantity of ‘chocolate’ flint delivered to LBK
Kuyavia it seems quite probable it came there by a direct transportation system to
supply settlements located near to the Vistula valley with flint rather than through
indirect exchange with Mesolithic groups. Water transport, with the help of boats or
rafts should be considered, although as yet no trace of evidence for such means of
transport is known from an Early Neolithic context.

Much evidence from LBK settlements located close to the Vistula valley shows the
processing of ‘fresh’ ‘chocolate’ concretions brought straight from quarries already from
the beginning of phase II. However, from the point of view of settlement structure,



84 | Kabaciriski

Fig. 3. Kruszyn, site 13, Wioclawek
J 31 distr., feature G56. Technological
structure of the assemblage.
Group I — preparation of cores and
early stage of exploitation of cores;
Group II - production of flakes;
Group III — production of blades;
Group IV — unidentified cores and
debitage, chips and chunks;
Group V - retouched tools.
Computer graphics: J. Kabacidski.
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one would expect sites/workshops oriented toward production of cores and production
of blades/flakes in zone 1, designated for further distribution to settlements located to
the west. Until now, no such core-production workshop had been recorded. However,
in Kruszyn Site 13, Wloctawek district, the first workshop specialized in blade produc-
tion has been found.

KRUSZYN, SITE 13, WEOCLAWEK DISTRICT

The site No. 13 (AUT 104) at Kruszyn was recorded and excavated during the rescue
excavations carried out along the A1 highway. In the course of the research a settlement
of LBK dated to the ‘note’ phase (phase II) was excavated. Three typical LBK houses
built of rows of wooden posts were found accompanied by several dozens functionally
different features (Czekaj-Zastawny 2011). About 40 meters away from the settlement,
two distinctly separated features were recorded, marked as Gss and Gs6. In feature Gss,
several dozen LBK pottery fragments occurred, while in feature Gs6 an assemblage of
216 flint artefacts was found (Kabacinski 2011).

The lithic inventory is very homogenous from the point of view of raw material
structure, all but one artefact (a chip) were made of a ‘chocolate’ flint. The technologi-
cal structure of the assemblage is also very characteristic. It contains artefacts belong-
ing to five distinct technological groups (for details see Schild 1975; Domariska 199s;
Domariska and Kabaciriski 2000; see Fig. 3).
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Group I - core preparation and initial core exploitation contains 29 artefacts including
12 cortex flakes, 7 cortex blades, 7 primary crested blades and 4 core trimming flakes.
Group II — production of flakes contains 12 flakes removed from single platform cores.
To Group III — production of blades - belong 31 blades of which 29 were struck of single
platform and the remaining two from opposed platform cores. Group IV of unidentified
cores, debitage, chips and chunks contains 138 artefacts including 3 unidentified flakes,
125 chips and 10 chunks. Group V - retouched tools includes 6 tools.

‘Chocolate’ flint processed in the vicinity of feature G56 was brought to the place
in the form of cores still partially covered by cortex. Based on the different kind of
cortex identified, some cores were made of concretions extracted directly from original
beds while the others represent nodules from secondary beds. The longest artefacts
measures 68 mm what would suggest that cores at the beginning of exploitation were
not larger than 8—10 cm in length.

The technological uniformity of the assemblage is striking. With no exceptions all
the artefacts are connected with classical core processing and not a single sign of scaled
technique was observed. The exploitation of cores was based on well-prepared single
platform cores from which first of all blades and later also rare flakes were removed.
The edges of the cores were carefully trimmed as indicated by the structure of debitage
platforms: 49.1% facetted, 27.3% /isse, 7.3% dihedral and only 3.6% cortex. No traces
of core repair during its processing was recorded. The few tools include three non-
characteristic retouched flakes and blades (Fig. 4).

0 3cm

Fig. 4. Kruszyn, site 13, Whoclawek distr., feature G56: 1-2 — retouched blades made of ‘chocolate’
flint. Drawn: J. Sawicka.
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DISCUSSION

From the functional point of view there is a striking contrast between the analyzed
assemblage and other LBK inventories form the Polish Lowlands, as the latter are usually
typical household assemblages produced and served to fulfil the everyday needs of the
settlements’ inhabitants (Kabacinski 2010). The exceptional nature of this inventory is
visible in: (I) the unique raw material structure, with only ‘chocolate’ flint processed.
Such structure is sometimes recorded in LBK contexts, but only in the case when few
pieces were found but never in assemblages rich in flints like that from Kruszyn Site 13
(Kabaciriski 2010); (II) the uniform technological structure related to the exploitation of
single platform cores and the lack of the scale technique. Such a situation is never met
in LBK assemblages as the scale technique is always present in LBK, usually being the
final stage in the technological chain; (III) the lack of retouched tools typical of LBK
household assemblages, like endscrapers on flakes and blades, truncations or at least
single cases of other types (perforators, drills, scrapers or trapezes), always present in
rich collections of flint artefacts. Only a few retouched flakes and blades were encoun-
tered in Kruszyn Site 13; (IV) the specific percentage relations in between technological
groups, with a well-represented group of objects representing the production of blades
group, and with an overwhelming presence of chips and chunks as well as the low share
of retouched tools.

These basic dissimilarities of the Kruszyn Site 13 assemblage compared with other
site assemblages clearly point to the presence of a flint workshop in the vicinity of
feature Gs6. In it, only ‘chocolate’ flint was processed and the aim was the produc-
tion of good quality blades. Only accidentally broken or worse quality blades were
left on the spot. It was a special place located outside, and at a substantial distance
from, a habitation zone of LBK settlement. Such a location may suggest the workshop
production was reserved for export to distant locations within LBK oecumene. The
workshop for production of blades from ‘chocolate’ flint from Kruszyn Site 13 is the
first one discovered in the Polish Lowlands and is an important contribution to the
discussion on the internal raw material distribution system in the LBK.
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The study details a pilot experiment in which samples of ‘chocolate’ flint from four procurement
sites in Poland and chert from the United States were characterized spectrally and distinguished
using reflectance spectroscopy and multivariate statistics. The characterization of ‘chocolate’ flint
and the successful differentiation of sources has been, and continues to be, a major research focus for
understanding prehistoric consumption, use, and distribution of this favored lithic resource. Reflec-
tance spectroscopy potentially provides an analytical methodology for identifying artefact source
by successfully distinguishing spatially and compositionally unique deposits. Initial results from
the study show that ‘chocolate’ flint can be distinguished from other silicite tool stone resources,
regional lookalike materials, and by individual deposit. Future studies will test a more robust sample
size of ‘chocolate’ flints and conduct experiments on surface weathering
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INTRODUCTION

The following study is a preliminary experiment on the application of reflectance
spectroscopy to characterizing variability in ‘chocolate’ flint at two scales of analysis,
between type formations and within a type formation. Recent studies highlight the
possibility of characterizing ‘chocolate’ flint to a degree benefiting provenance research
(Prichystal 2013; Brandl ez a/., 2016). The current study largely builds upon the previous
research and positive results presented in Parish (2016a) that demonstrated the ability of
reflectance spectroscopy to differentiate between a large sample of cherts outcropping
across the Southeastern United States of America. In order to assess the application
of reflectance spectroscopy as a provenance technique in other regions, a preliminary
sample of ‘chocolate’ flint was analysed. However, the results of the study should first
be contextualised within a theoretical and methodological framework.
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Provenance Theory

The ‘Provenance Postulate’ is lauded as the fundamental principle guiding current
archaeological source studies. The provenance postulate stipulates that in order for
a deposit to be distinguished from all other potential sources, the variability found
within the deposit must not exceed the variability found outside it (Banks and Wigand
1978). Though originally articulated in the context of ceramic provenance studies,
the postulate is equally applicable to lithic provenance studies. Three main related
components of this fundamental principle can be identified, spatial scale, variation,
and characterization.

The spatial scale of the provenance study is important to define and is determined
by the human behavioural question. The spatial scale of the study could range from an
examination of inherent variation with a single artefact, deposit/outcrop, or geological
formation. At different scales of analysis, the nature of variation may range consider-
ably from homogeneous to heterogeneous. It can be expected that the variation within
a single artefact would be less than that found within a deposit, and again that found
within an entire geological formation, though analyses may show that such assump-
tions may in some cases be unfounded. Finally, the postulate stipulates the need to
characterize the range of variation at the spatial scale in question in order to success-
fully determine if the source can be differentiated between others in the sampling
universe. Therefore, it is these ‘characterizations of variation’ or brackets of variation
ranges which the provenance researcher is attempting to distinguish and subsequently
match the artefact’s characterization to.

The characterization of the range of variation at various spatial scales (i.e. artefact,
deposit, formation) and differentiation of the source(s) are the goals regardless of the
provenance method utilized. The ranges of variation are important to know, irrespec-
tive of whether the researcher is using macroscopic attribute analysis, petrographic,
or geochemical techniques. The three main components of the provenance postulate
dictate the sampling strategy, the technique utilized, and the statistical methods of the
provenance study. However, it is necessary to broaden our understanding of not only
the presence of variation within the lithic source but also the nature of the variation.

Mechanism of Variation

The paleodepositional environment at the time of deposit formation and subsequent
post-depositional alterations provide the researcher with a mechanism to study varia-
tion in lithic sources. The unique climate, geological conditions, and environment at
the time of deposition impart the lithic source with a potentially diagnostic signature.
This environmental signature in the form of chemistry, mineralogy, crystalline struc-
ture, ... etc. within the parent formation may be inherited by the secondary forming
lithic material or primary deposit of silica. In this manner, terrestrial and marine
inputs may be spatially unique. The depositional signature in lithic sources is further
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altered regionally by weathering. The diagenetic process of flint may also be region-
ally specific. Though beyond the scope of the current study, further research in the
areas of paleodepositional environments and postdepostional processes is warranted
in order to understand the possible means by which one lithic source is differentiated
from another.

The term silicite is used here to denote sedimentary siliceous rocks formed as a
result of biochemical, chemical, or diagenetic precipitation of SiO, (Pfichystal 2010).
Silicite occurs as nodules forming in void spaces or as bedded planes and lenses in
carbonate formations such as limestone and dolomite. The Kimmeridgian/Oxfordian
‘chocolate’ flint, Jurassic-Cracow flint, and Fort Payne chert discussed in the study are
categorized broadly as silicite.

‘Chocolate’ Flint

Much literature is available on the geology of the ‘chocolate’ flint in preceding volumes
(Krukowski 1920; Budziszewski and Michniak 1995; Hughes ez 4/., 2016). However, a
brief summary is given as context in order to examine the potential reason why spectral
variation within ‘chocolate’ flint is spatially unique.

‘Chocolate’ flint occurs and in prehistoric times was exploited along the north-
eastern slopes of the Swictokrzyskie (Holy Cross) Mountains of central Poland. The
irregular, flat, and tabular nodules occur in late Jurassic carbonate deposits (Schild 1971;
Hughes ez al., 2016). The carbonate deposits were laid down in shallow marine envi-
ronments near the shore. The various cycles of silica formation occurred sporadically
as shorelines stabilized in between transgression and regression phases (Budziszewski
and Michniak 1995: 11). The precise parent formation for ‘chocolate’ flint is currently
elusive, either being at the top margins of the Oxfordian, the base of the Kimmeridg-
ian, a transitional boundary in between, or occurring in both limestone formations
(Hughes ez al., 2016). Regardless of the position of the ‘chocolate’ flints in the regional
geological sequence, the shallowing marine reservoir environment created a sedimen-
tary boundary between the ‘chocolate’ flint horizon and the overlying banded Turo-
nian flints (Budziszewski and Michniak 1995). The shifting terrestrial contribution,
sea chemistry, and temperature regimes were only a few of the variables affecting the
diagenetic process of flint formation. It is possible that more localized deposits, later
exploited in prehistoric times, are internally more compositionally homogeneous due
to their proximity to similar formation conditions and later alterations.

The ‘chocolate’ flint deposits were heavily utilized as a lithic source both region-
ally and much further afield. The first reported use of the lithic resources is thought
to have been by communities in the Middle Palaeolithic (Schild ed., 2005) but con-
tinue to the end of the Bronze Age (Schild ez al., 1985). The utilization of ‘chocolate’
flint reflects a much broader spatial and temporal trend in the region as other lithic
sources shared a similarly long period of use and distribution. The widespread distri-
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bution, consumption, and utilization of ‘chocolate’ flint outcropping in a relatively
small geographic area makes the development of an accurate sourcing technique

desirable.

Fort Payne chert

Fort Payne chert is found in the Fort Payne formation of the Southeastern United
States. This is a carbonate formation laid down during the Mississippian geological
subsystem (354—324 mya) at a time when much of the interior United States was
covered by an inland sea. The internal structure of Fort Payne chert is very uniform,
composed of cryptocrystalline silica with small amounts of chalcedonic silica and
irregularly shaped pherulites (Marcher 1962). A large amount of iron oxides and brown
organic material are present distinguishing it from the parent limestone. The material
occurs in two forms. One type of Fort Payne chert occurs as large rounded masses
of dense, dark chert. The second type occurs closer to the top of the formation and
is described as highly porous, fossiliferous chert identical to the overlying Warsaw
formation (Marcher 1962).

Fort Payne chert was an important lithic resource for the entire prehistoric record
of the Southeastern United States. The chert was first exploited by late Pleistocene
hunter-gatherer inhabitants and utilized by subsequent culture groups up until the
19th Century. The medium to fine white, tan, brown, and black-grained chert contains
significant variability across deposits spanning 1500 linear kilometres. Despite efforts
to distinguish Fort Payne chert qualitatively and quantitatively, the large amount of
variability has frustrated provenance researchers until the application of reflectance
spectroscopy.

Reflectance spectroscopy

Reflectance spectroscopy is a broad term describing any method that studies and
records the interaction of electromagnetic radiation with matter. The description of
reflectance spectroscopy in general is covered more thoroughly in Clark 1999; Hol-
las 2002; Smith 20115 and specifically applied to archaeological sourcing studies in
Hawkins et al., 2008; Morin 2012; Parish and Butler 2017. However, it is important
to note that reflectance spectroscopy data is a measurement of the amount of radia-
tion reflected from the surface and near-surface of a specimen by wavelength across a
portion of the electromagnetic spectrum.

Reflectance data is expressed as a percentage reflectance value between o and 1 per
wavelength unit. For example, a specimen of ‘chocolate’ flint might have a reflectance
value of 0.058234 at wavelength 350 nm. Each reflectance value per wavelength is
recorded by the spectrometer generating thousands of values. The current study uses
two spectrometers whose range extends from 350 to 15,419 nm, encompassing the
visible, near and into the middle infrared regions of the electromagnetic spectrum.
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Expressed graphically, each sample’s spectrum is a series of curves with peaks and
valleys (see Parish 2016a: Fig. 1). A spectrum’s peaks and valleys (features) at specific
wavelength positions are indicative of atomic electron shield structure and molecular
bonding. The presence of identifiable spectral features is indicative of mineral com-
position and slight changes in the silica matrix. Reflectance spectroscopy is very sensi-
tive to minute compositional features and, when coupled with multivariate statistical
techniques, is proving to be an effective, cost efficient, and fast method for accurately
sourcing silicite tool stone resources. One of reflectance spectroscopy’s more valuable
potential characteristics is that analysis is non-destructive to the artefact.

METHODS

‘Chocolate’ flint has to date been analysed by a few different methods (Pfichystal
2013; Grafka et al. 2015; Brandl ez al., 2016; Hughes ez al. 2016; Werra et al. 2018). The
most useful results were obtained thanks to the use of Multi-Layered Chert Sourc-
ing Approach (MLA) by Michael Brandl (Brandl ez 4/., 2016) and stereomicroscopic
appearance made by Antonin Pfichystal (2013: 108).

Experiment design

In order to examine the possible application of reflectance spectroscopy to character-
ize and differentiate ‘chocolate’ flint from similar varieties of Jurassic-Cracow flint
and ‘chocolate’ flint from the Udorka valley, two spectrometers were used to analyse
a comparative sample of these and a Fort Payne chert control group. A total of 34
samples were analyzed of ‘chocolate’ flint from Wierzbica “Zele’, Radom distr. (n=11),
Oronisko, Szydlowiec distr. (n=13), and Polany II, Radom distr. (n=10). In addition 11
samples of Jurassic-Cracow flint from Saspéw, Cracow distr., and 30 samples of Fort
Payne chert from the Southeastern United States of America were analysed as lookalike
controls. Therefore, the reflectance spectra of 75 flint/chert samples were recorded in
order to test whether enough spectral variability existed to distinguish one material
type from another and one deposit from another.

All samples were fractured via hard hammerstone percussion producing an inte-
rior less weathered surface for analysis. Just prior to analysis, a lens tissue was used to
lightly wipe any dust or contaminants from the sample’s surface. The two spectrometers
used to gather spectral data included a PSR+ (made by Spectral Evolution), recorded
radiation in the visible and near-infrared, and a FTIR 4300 (made by Aligent) in
the middle-infrared. The use of both spectrometers provided high-resolution spectral
data from 350 to 15,419 nm, or 3,051 raw reflectance values per sample analysed. A
total of 228,825 reflectance values were collected from the 75 geological samples, each
reflectance value potentially diagnostic to parent formation and/or deposit location.
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Processing of the spectra was necessary due to sample surface to probe angular dif-
ferences, instrument and atmospheric noise, and spectral feature intensity differences.
A more thorough discussion on spectral processing can be found in Parish ez 4/, 2013;
Morin 2012, and Smith 2011. The current study utilized spectroscopic, normative, and
derivative transforms. The spectroscopic transform is used to convert the reflectance
values into absorption in order to highlight subtle features. The normative transform
minimized sample surface to probe angle differences by providing a baseline correction,
in other words, standardizing the 75 flint/chert spectra. Finally, the derivative transform
function was utilized in order to smooth atmospheric and instrumental noise and to
highlight subtle slope change features in the spectra indicative of slight compositional
characteristics.

Visual comparison of the graphic depiction of the results from each flint type
and each deposit type is not often informative; this is because the spectrum of flint,
compositionally dominated by silica, is similar (Fig. 1). Therefore, a stepwise discri-
minant function model was run to create discriminant functions between flint/chert
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Fig. 1. Overlayed spectra in the visible, near, and middle-infrared of the three material types analysed
in the study. Note the similarity of the spectral features. Spectra stacked for visibility.
Computer graphics: R.M. Parish.
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types and individual deposits. The stepwise discriminant function assesses the power
of each reflectance value (variable) in the spectrum of a sample for group member-
ship. An f-value of the reflectance variable is calculated and if the f-value exceeds a set
threshold than the variable is not retained in the resulting function. As a result, only
the most discriminatory reflectance values are used to calculate group membership.
The model generates a predicted group membership nominal variable, discriminant
function scores, and a scatter plot. This multivariate statistical method is demonstrated
to be effective in analysis of flint/chert spectra though best applied to larger sample
sets (Speer 2013, 2014; Parish 2016b).

The initial test examined whether Kimmeridgian/Oxfordian formation ‘chocolate’
flint could be statistically distinguished from Jurassic-Cracow flint and Fort Payne
chert. The significance of the initial test was to gauge inter-formation variation between
three flint/chert sources forming under similar geological conditions in marine carbon-
ate formations. Though separated by space and time, the base mineralogy of the tool
stone materials was largely the same, being composed of micro to cryptocrystalline
quartz grains. The experiment was designed to characterize the spectral variation found
within separate geological units. The second test examined the intra-formation vari-
ation within the Kimmeridgian/Oxfordian parent formation(s). The Jurassic-Cracow
samples from the Saspéw deposit were retained for a regional control. The goal of the
intra-formation experiment was to characterize variation within individual deposits
(Wierzbica “Zele’, Oronisko, Polany II) of ‘chocolate’ flint and to distinguish one from
the other using spectral data.

The two preliminary experiments were a necessary first step approach in assessing
the nature of variation between and within formation types. The two tests also exam-
ined the ability of reflectance spectroscopy to characterize this variability at two scales
of analysis. Finally, the application of discriminant function analysis in differentiat-
ing the tool stone materials statistically was evaluated as a mechanism to quantify the
atomic and molecular bonding differences. The results of these experiments highlighted
the significant results that could be attained by the application of reflectance spec-
troscopy in distinguishing between look-alike flint types in the Swictokrzyskie (Holy
Cross) Mountains of central Poland.

RESULTS AND DISCUSSION

Inter-formation

All 75 flint/chert samples were organized into three groups; Kimmeridgian/Oxfordian
formation ‘chocolate’ flint, Jurassic-Cracow flint and Fort Payne chert. The discrimi-
nant function model successfully assigned each sample to its respective group based
upon the diagnostic reflectance values retained in the step-wise model. No samples
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Table 1. Diagnostic reflectance wavelength (nm) variables retained in both discriminant function models.

Electromagnetic Inter-formation test Intra-outcrop test | Diagnostic Attributes Detected
Range

Visible, 556, 590, 610, 920, 1159, 441, 801, 878, 892, | Unbound electrons, atomic

Near-Infrared 1258, 1304, 1309, 1315, 977, 1053, 1238, structure, mineral impurities
1374, 1446, 1484, 1697, 1247, 1301, 1314, Silica phase, formation
1805, 1825, 1861, 1913, 1612, 1808, 2249, | conditions
1997, 2284, 2396, 2480 2304, 2388 Kaolinite, Illite, Montmoril-

lonite, Limonite and other clay
minerals

Middle-Infrared | 2730.27197, 3635.57397, | 3132.62842, Kaolinite, Illite, Montmoril-
3721.79321, 3865.49194, | 4770.78271, lonite, Organic compounds,
4282.21533, 5417.41602, 5259.3501, Dolomite and Calcite, Dolo-
5431.78564, 5575.48193, | 6710.68262, mite, Smectite, Rutile, Goe-
5661.69971, 5776.65674, | 7601.59961, thite, Limonite, Glauconite,
6150.26709, 6265.22412, | 8708.07813 Pyrite, Manganite, Brucite,
6581.35596, 6753.7915, 8938, 9196.66211, | Hematite, Magnetite
6796.90039, 7156.14111, 10073.23926,
7256.72852, 11222.84863, | 10389.38184,
12257.49707, 12286.2373, | 12702.9707,
12602.37988, 12760.45117, | 13004.74316
13996.28125, 14269.31348 | 14844.11816

were misclassified in the predicted group membership output. The model generated
a scatter plot based upon function 1 and function 2 (Fig. 2). The plot shows a clear
separation of the three flint/chert groups in two-dimensional vector space. Had the
samples not contained enough diagnostic reflectance values, the accuracy of the model
would have been severely compromised and the resulting scatter plot graph would have
shown no clear separation of the sample groups. All 46 diagnostic reflectance values
retained in the inter-formation model are listed in Table 1.

Intra-formation

The intra-formation model consisted of four flint groups of 45 samples from the ‘choc-
olate’ flint deposits of Wierzbica “Zele’, Oronsko, Polany II and the single group of
Jurassic-Cracow samples from Saspéw. The Fort Payne chert samples were not included
in this stage of the analysis. The discriminant function analysis generated a model
consisting of 28 diagnostic reflectance values (Table 1) and no misclassified samples.
All of the ‘chocolate’ flint samples were identified to their respective site deposits. The
Saspéw samples were similarly classified correctly. The scatter plot of function 1 and
function 2 illustrate clear group separation in two-dimensions. Therefore, the results
of the model indicate that ‘chocolate’ flint can be distinguished from other look-alike



98 | Parish and Werra

materials and can also be distinguished from separate deposits along the strike of the
prehistorically exploited geological formation.

Though the scope of the current study was small, the implication of the results is
significant. The 75 samples incorporated in the study can be characterized based upon a
series or range of diagnostic reflectance values through the use of multivariate statistics.
Slight absorption features due to dipole molecular bonding indicate the presence of
micro-mineral groups that when measured have a spatial component. Additionally,
the position of the mineral impurities within the silica matrix may be related to the
position of the materials within the geological formation and the conditions within
which the deposit was originally deposited. Later diagenetic processes acting on the
flint deposits may also have a spatial component. This means that the regional condi-
tions and variables affecting the shallow marine deposits and later weathering of these
potentially imparted a characteristic signature not previously noted by petrologic or
geochemical analyses. The extreme sensitivity of reflectance spectroscopy to slight
compositional and structural changes allows the differentiation of both deposits and
formation types.

The reflectance spectral data do not differentiate between micro-regional weathering
conditions. Though the analysis of the samples is primarily upon the surface with slight
penetration to a few micromillimetres, the samples were prepared by hard-hammer
percussion exposing an interior surface. It is also readily apparent that weathering
conditions within a single deposit of ‘chocolate’ flint are variable, not uniform. Also,
the samples were collected from surface debitage immediately surrounding the deposit,
not from an in situ horizon exposed within the geological profile. It is however, hypoth-
esized that the long-term diagenesis of flint, coupled with the regional deposition of
the parent formation, explains the spatially distinctive spectral variation.

The relatively small sample size of the study prohibits exploring the full range of
characterization by formation and by deposit. The use of discriminant function analy-
sis is more appropriately performed on larger sample databases. Therefore, it is a bit
premature to make wide ranging theoretical assumptions regarding the nature of the
variation in and between the ‘chocolate’ flint deposits. A larger sample is needed to
assess the nature and spatial patterning of the diagnostic reflectance features identified
in this study and the robustness of the multivariate statistical method.

In addition to a larger sample database, future directions of the research will entail
a surface weathering test that examines the affects that patina has on the accuracy of
the technique for source determination. As reflectance spectroscopy has the potential to
be a non-invasive provenancing method, a focused examination on analysis of artefacts
compared to a geological sample database is needed. Though the characterization of
flint source and differentiation of other potential sources is a necessary first step, the
accurate sourcing of artefact assemblages back to the resource is the ultimate objective
if an understanding of human behaviour is to be realized.
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CONCLUSIONS

The study successfully demonstrated the application of reflectance spectroscopy in
characterizing variation between ‘chocolate’ flint and Jurassic-Cracow flint sources as
well as differentiating individual deposits of ‘chocolate’ flint along the slopes of the
Swietokrzyskie (Holy Cross) Mountains of central Poland. The results demonstrate the
potential for additional provenance studies the aim of which is to analytically identify
the source of flint artefact assemblages. The deposits of flint investigated in the study
contain a range of diagnostic reflectance values in the visible, near- and middle-infrared
portions of the electromagnetic spectrum created by atomic electron transforms and
molecular bonding. The spectral features are indicative of micro-mineral groups and
possibly also the structure of the silica matrix. The clear separation of ‘chocolate’ flint by
formation type and deposit may be explained by the palaco-environmental conditions
at the time of formation of the deposit and the resulting post-depositional alteration of
the flint through micro-regional diagenesis. This is the fundamental principle of prov-
enance studies; that variability in a deposit is geologically and spatially distinct from
other exploited resource locations.

The positive results of the pilot study raise a great deal of optimism for the suc-
cess of future sourcing programs the goal of which would be the characterization and
differentiation of tool stone resources. The application of reflectance spectroscopy is
shown to be a promising methodology in future provenance studies. The cost-efhicient,
fast, accurate, and non-destructive characteristics of reflectance spectroscopy are desir-
able traits in collecting source data. The PSR+ (VNIR) and 4300 FTIR devices used
in the study are also portable, encouraging onsite analysis at the curation facility.
Additionally, the spectral data are easily assembled into sharable databases and libraries
encouraging the continuous sampling and adding of deposits across the landscape.
Our broadened view of the lithic landscape will similarly expand our understanding
of prehistoric resource, selection, distribution, and consumption across space and
through time.
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The present day territory of Poland was, in the Stone Age, a ‘privileged’ region owing
to the numerous outcrops of high-quality, flint raw materials. Thus, for the com-
munities of this period, flint was the basic raw material processed using knapping
techniques and used for the production of stone tools. Nevertheless, for various
reasons, prehistoric people did not completely abandon the use of other types of
rocks. Unfortunately, this is sometimes downplayed by researchers specializing in
this period, despite the appearance of publications on new collections of prehis-
toric stone artefacts made from non-flint rocks that are being discovered in Poland.
Changing this state of affairs is imperative, only by taking into account all types of
raw materials found on prehistoric sites, and analyzing them in a multifaceted way,
will we be able to create a more objective vision of the economy and other aspects
of life of prehistoric communities.

The main goal of this article is the presentation and multifaceted analysis of a
collection of stone products made from non-flint raw materials that were obtained
during excavations of the complex of Late Palacolithic camps at site 17 in Nowogrdd,
Golub-Dobrzyn district. It included objects made of crystalline rocks that were created
as a result of knapping the raw material using techniques similar or identical to those
used during the processing of flint. There is also an obsidian artefact from this site,
which we believe is the northernmost Late Palaeolithic find of this type.

The article also discusses a previously undescribed fragment of rock crystal and a
probable concretion of quartz of this type found at site 6 in Ludowice, Wabrzezno
district, that had been omitted from previous publications about the site. The reason
for their inclusion is the individuality and uniqueness of these findings in the context
of other hunter-gatherer sites in the Polish Lowlands.

MATERIALS AND METHODS

Site 17 in Nowogrdd is located on a promontory in the subglacial valley of Grodno
and Plebanka lakes, in the northern part of the Chelmno-Dobrzyni Lake District.
It is one of several sites there (Fig. 1), currently excavated under the project titled:
Mesolithic communities of the Chetmno-Dobrzyri Lakeland — daily life, mobility, external
contacts and relationships with the environment, which is funded by the National Science
Center (NCN) in Cracow (Poland; project no. 2016/23/B/HS3/00689). Archaeologi-
cal research, covering an area of 232 m?, took place here from 2014—2015. Abundant
remains of prehistoric settlements were found on the site, mainly associated with
groups of Late Palacolithic and Mesolithic hunter-gatherers. The artefacts recovered
are currently undergoing multifaceted analyses, the results of which will be published
in the near future. This article concerns the collection of non-flint stone products from
the site, totalling 17 specimens (including the obsidian artefact).
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Fig. 1. Location of the archaeological sites included: A — location within the Chelmno-Dobrzyni Lake
District; B — location of the site 17 in Nowogréd, Golub-Dobrzyn district, within the subglacial valley
of the lakes Grodno and Plebanka, with the location of other Late Palaeleolitic and Mesolithic sites.
Drawn: G. Osipowicz.

Ludowice 6 site is located in the central part of the Chelmno Lake District, on
the Chelmiriska Height (central Poland), in the contact zone of an outwash plain (or
sandur) and a large kettle hole, filled with biogenic sediments (peat). Archacological
research, covering an area of 756 m?, took place here from 2009—2014 (Osipowicz et
al., 2014). On the site, remains of Late Glacial (Swiderian culture) and early Holocene
(Mesolithic) settlements were found. The main settlement phase took place in the Late
Mesolithic, when the site was frequently visited by people of the late Komornica culture
(post-Maglemose tradition). The settlement remains from this period are a complex of
short-term, seasonal camps specializing in the processing of silica-rich plants (Osipowicz
20174, b). Archaeological research conducted within the site provided a rich and diverse
collection of prehistoric artefacts, among which was a group of Mesolithic stone products
made mainly of red quartz porphyry, ferruginous quartz sandstone or fine-grained red
granite. They form a unique stone industry that has been described in previous publica-
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Fig. 2. Nowogrdd, site. 17, Golub-Dobrzy1i district. Pebble tool. Computer graphics: G. Osipowicz
and J. Ortowska.
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Fig. 3. Nowogrdd, site. 17, Golub-Dobrzy1i district. Selection of stone artifact. Computer graphics:
G. Osipowicz and J. Ortowska.
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Fig. 4. Nowogrdd, site. 17, Golub-Dobrzyn district. Selection of stone artifact. Computer graphics:
G. Osipowicz and J. Ortowska.
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tions (Osipowicz and Sobkowiak-Tabaka 2014; Osipowicz 2015). Other non-flint stone
artefacts were also found on the site, comprising mainly macrolithic tools. The rock
crystal piece included in the study and the probable concretion of quartz of this type
originated from the humus layer over one of the Mesolithic habitation areas, however
their relation to the Late Glacial communities, whose camps was discovered only a
few metres away, cannot be excluded. Unfortunately, the probable concretion of rock
crystal was lost in unclear circumstances during the preparation of this study, therefore,
it was impossible to include photographs or drawings, as well as photomicrographs of
post-depositional damages observed on it. All artefacts were subjected to technological,
typological, petrographic and use-wear analysis. In order to identify the geological source
of the obsidian found at Nowogrdd, it was subjected to Prompt Gamma-Ray Activation
Analysis (PGAA) and X-ray Fluorescence Analysis (XRF). The petrographic characteris-
tics of stone materials of all the artefacts were assessed by macroscopic methods (naked
eye and under the magnifying glass). The lithological examinations were applied only
to materials that appeared to have been worked.

Traceological analyses were performed using two microscopes. The initial examina-
tion was done using a Nikon SMZ—2T microscope with up to 12.6X magnification
(virtual magnification up to 120X) fitted with a Nikon D7100 digital SLR camera body.
The photomicrographs presented in Fig. 6A—E were also made with this equipment.
Observations of polish were done using a Zeiss-Axiotech microscope with up to 50X
magnification (virtual magnification up to 500X) fitted with an Axiocam 105 camera.
The photomicrograph presented in Fig. 6F was also made with this equipment. The
terminology and methodology of the use-wear analysis performed for this paper have
been described in previous publications (see Osipowicz 2010 and references therein).
Microscopic investigations of the stone artefacts described in this paper were extremely
difficult due to the coarse crystallinity of the raw material used during the production
of most of the artefacts, and the lack of an appropriate comparative database for the
recorded damage in the form of a collection of experimental artefacts. For this reason,
only a very general description of the traces observed, and a cautious interpretation
of their genesis, was made.

PGAA was carried out at the Prompt Gamma Activation Analysis facility of the
Budapest Neutron Centre (BNC), operated by the Centre for Energy Research, Hun-
garian Academy of Sciences. The obsidian piece was placed into the horizontal cold
neutron beam and irradiated for 18000 s (5 h). The neutron flux at the sample position
of the PGAA station was about 9.6x10” cm™s™. The cross-section of the neutron beam
was adjusted to 4 cm?, so as to ensure the whole object is illuminated by the neutrons.
The gamma radiation from the radiative neutron capture was detected with a High-
Purity Germanium (HPGe) detector, surrounded by a Bismuth Germanate (BGO)
scintillator and lead shielding; the signals were processed with a Canberra AIM s56A
multichannel analyser. The facility has been described in detail in an earlier publication
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Fig. 5. Nowogréd, site. 17, Golub-Dobrzyn district. Selection of stone artifact. Computer graphics:
G. Osipowicz and J. Ortowska.
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Fig. 6. Nowogréd, site. 17, Golub-Dobrzy1i district. Usage and technological traces observed on stone
artefacts. Photo: G. Osipowicz.
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Fig. 7. The results of PGAA: classification based on B and Cl content. Computer graphics:
Z. Kasztovszky.

(Szentmiklési ez al., 2010). The spectrum was evaluated with Hypermet-PC gamma
spectroscopy software. The element identification was done with the program ProS-
peRo (Révay 2009), utilizing Prompt-Gamma Analysis Library (Révay ez al., 2004).
The beam background has been adequately corrected for.

XRF analysis was performed using an X-ray spectrometer PANalytical MinPang
(PW4025/00 type) using X-ray fluorescence. The obsidian sample was placed in a
Teflon test cuvette with a bottom made of a Kapton foil. The measurement was car-
ried out at a voltage of 14 kV and an amperage of 150 pA. Four measurements were
carried out (two for each side of the artefact). The measurement time was 6o or 120
seconds. The device has been calibrated based on geological reference materials (molten
granite and basalt).

RESULTS

Petrographic, typological and technological analyses
Detailed raw material and typological characteristics are presented in Table 1. Selected
artefacts are presented in Fig. 2—s. The Late Palacolithic population living at site 17
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Fig. 8. The results of PGAA: classification based on Ti and B content. Computer graphics:
Z. Kasztovszky.

in Nowogrdd used a rather diversified, but carefully selected, range of raw materials
in stone processing. Among the stone materials used, four lithological varieties of
rocks were distinguished. The most commonly used were quartzite (eight of the 17
finds) and quartzite sandstone (5 specimens). Other other rock types were used less
frequently, represented by single specimens of quartz, coarse sandstone and diorite.
The rock crystal concretion found on the site at Ludowice and the second concretion
are heavily affected by postdepositional processes, which caused problems with the
precise determination of the lithology of the second specimen.

Most of the artefacts analyzed (11 specimens) are large flakes. A chip and two tools
were also identified. Of the tools one is the single blow multiple burin made (probably)
on a quartzite blade (Fig. 4C). The second is more interesting, because it is (probably)
a diorite pebble, processed on both sides around the circumference so as to create a
semicircular blade covering about three-quarters of the edge on the artefact (Fig. 2).
The artefact also has a kind of back formed by (blunting) negatives of flakes that are
perpendicular to its axis. The object can be considered as a type of two-sided pebble
tool although, considering its morphological characteristics, it cannot be ruled out
that it is a kind of pre-core form of a double platform core in which preparation of the
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Table. 1. Results of raw material, morphological and traceological analysis of the described stone artefacts.

site 6

No. | Site Name Inwentory Raw Morph.olo.glcal Traceo.loglcal Figure
number material description description
1 Nowogréd, 728 rezit fragment of a large ﬂzl:led'rlelmoretd from Fig. 5B,
" | site 17 quartzite flake SHnAIng plate or 6B
grinding stone
Nowogréd, coarse .
2. 0. 730 flake no sign of use
site 17 sandstone
N od fine-grained
3. | OWoBO% 732 |quartzite flake no sign of use
site 17
sandstone
Nowogréd, . . .
4. site 17 751 quartzite fragment of a flake | no sign of use Fig. 4D
Nowogréd, quartzite . .
5.0 738 flake no sign of use Fig. 5A
site 17 sandstone
6 Nowogrdd, 748 uartzite flake no sign of use Fig. 4A
" | site 17 1 & &
7. Nowogrod, 749 quartzite fragment of a flake no sign of use Fig. 5C
site 17 sandstone
8. Nowogrod, 752 quartzite flake no sign of use Fig. 4F
site 17 sandstone
9 Nowogrod, 753 uartzite flake no sign of use Fig. 3B
" | site 17 1 & &
Nowogrod, . smgle blow multiple well—r.eadablc tech- Fig, 4C,
10. e 17 754 quartzite burin made (prob- nological traces (hard A
Site ably) on blade hammer technique)
11. Nowogrod, 757 quartzite flake no sign of use
site 17 sandstone
Nowogréd, . .
12. |, 759 quartzite fragment of a flake no sign of use
site 17
Nowogréd, .
13. site 17 764 quartz flake no sign of use
Nowogréd, o probably used, activ- | Fig. 2,
14. site 17 765 diorite (?) pebble tool ity unspecified GOE
15. Nowogrod, 767 quartzite precore form no sign of use Fig. 3A
site 17
16, | Nowogréd, | g it hi ign of Fig. 4B
N sice 17 quartzite chip no sign of use ig.
Nowogréd, 1 . .
17 site 17 758 | obsidian butt part of blade no sign of use Fig. 4E
18 L.udowlce, 670 quarez /rock concretion no sign of use
site 6 crystal (?)
Ludowice, . .
19 173 rock crystal | concretion no sign of use
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future flaking surface and both platforms had been made. All the artefacts described
were made using hard hammer technique.

The obsidian artefact found at Nowogrdd is the proximal part of a small blade.
Both suggested concretions of rock crystal found at the Ludowice site show no obvi-
ous traces of processing.

Use-wear analysis

Use-wear analysis of the stone artefacts from the site at Nowogréd did not lead to the
identification of damage that could be unambiguously considered as traces of use.
Most of the pieces analysed show no signs of use at all. On some of them are only
identifiable technological traces resulting from the use of a hard hammer, in the form
of different types of crushing and exfoliation (Fig. 6A). On one of the surfaces on a
fragment of a large quartzite flake (inventory number 728), there was clearly visible
rounding and linear polishing, which is probably the result of using the specimen
(initially, before knapping) as a grinding slab or grinding stone (Fig. 6B). Undoubtedly,
the most interesting traces were observed on the suggested pebble tool (inv. no. 765).
On its circumference, in the place of separating the flakes to form the blade, crushing
is clearly visible. Their origin is ambiguous; they could be related to the process of
manufacturing, its use, or both. Clear rounding and smoothing of the microrelief of
the raw material were also observed on the blade of the specimen (Fig. 6C and D). It
did not occur on other parts of the artefact (Fig. 6E). In the rounded areas, a kind of
shiny, linear polish was evident (Fig. 6F). Further characterization and interpretation
were impossible for reasons given in the Methods section, above. However, it is pos-
sible to tell with a high degree of probability that the damage described has a usage
origin, which suggests we are dealing with a used tool.

Microscopic analysis of the obsidian blade from the site at Nowogrdd revealed no
signs of use. Both pieces of rock crystals found at the site at Ludowice were also sub-
jected to traceological analysis. They do not bear traces of processing or use; however,
clear rounding of their edges was visible, resulting from long-term post-depositional
processes. Therefore, from the results of the traceological research, it is not certain if we
are dealing with objects brought to the site by Late Palaeolithic or Mesolithic people,
or whether they were already there as a result of the movement of the ice sheet.

Analysis of the obsidian artefact using PGAA and XRF

The PGAA results are summarized in Table 2. With PGAA, we were able to quantify
most of the major components in the obsidian (i.e., S§iO,, TiO, Alzoz, FCZO“, MnO,
Ca0, Na,O, K O, HZO), as well as some trace elements (i.e., B, Cl, Nd, Sm, Gd)-.

' Concentrations of major components are given as oxide values, while trace element concentrations are
reported in parts per million (ppm) or micrograms/gram (ug/g) — all measurements are in weight %.
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Table 2. Summary of the PGAA results of obsidian from site 17 at Nowogréd,
Golub-Dobrzy1 district. The measured concentrations with one-sigma errors.

Trace components Conc. / wt% Abs. Unc. / +/-
SiO2 76.3 0.4
TiO2 0.041 0.002
Al203 13.1 0.3
Fe203 0.91 0.03
MnO 0.059 0.002
CaO 0.72 0.04
Na20 3.72 0.08
K20 4.84 0.10
H20 0.282 0.007
Cl 0.055 0.001

B 0.0047 0.0001
Sm 0.00037 0.00001
Gd 0.00047 0.00003

The MgO content of the samples was found to be below the quantification limit
(-0.9 weight%). In Table 2, the absolute uncertainties of the concentration values are
also given. The concentrations are average values for the irradiated volume.

Among the trace elements, PGAA is especially applicable to detect B and Cl. Based

on previous research, the major and trace components in obsidian are characteristic

Table 3. Summary of the XRF results of chemical composition of obsidian from site 17 at Nowogréd,
Golub-Dobrzy1 district.

N Time Time Time Time Average

wedo of analysis 60 s | of analysis 120 s | of analysis 60 s | of analysis 120 s (n=4)
ALO, 8.80 8.80 8.60 8.70 8.73
SiO, 72.90 73.00 72.90 72.80 72.90
K,O 11.10 11.00 11.20 11.30 11.15
CaO 2.52 2.52 2.54 2.54 2.53
TiO, 0.22 0.22 0.23 0.23 0.23
MnO 0.25 0.24 0.25 0.25 0.25
Fe,0, 4.3 4.20 4.29 4.32 4.26
Total:* 100.02 99.98 100.01 100.14 100.04

* total without content of H O and NaO.
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for their geological origin (provenance; Kasztovszky ez al., 2008; Kasztovszky ez al.,
2018). Based on the B, Cl and TiO, content, comparisons of the composition in the
investigated objects to those in previously measured reference samples, we can ascertain
the provenance of the ‘unknown’ samples, with high reliability (Fig. 7 and 8).

As a conclusion, it can be said that the investigated sample (marked as ‘PL) proved
to be the Cr (‘Carpathian 1) type, most likely from the sources Cejkov or Kasov.

cpsfchannel
14
5

——
1B 14
kel

Fig. 9. The XRF spectrum of obsidian from the site 17 in Nowogréd, Golub-Dobrzyn district
(* — lines derived from cathode and argon excitation). Computer graphics: R. Siuda.
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The results of XRF analysis are presented in Fig. 9 and Table 3. They significantly
differ from the PGAA results, which will be more widely discussed below, in the part
devoted to the discussion of the research results.

DISCUSSION

Industries of non-flint rocks in the Late Palaeolithic and Mesolithic of Poland are rela-
tively poorly documented, particularly in the lowland part of the country. Generally,
only a few sites have these types of artefacts in the inventories. Quartzite artefacts are
known from Polish Magdalenian sites, e.g., Dzierzystaw, site 35, Gtubczyce district,
Wilczyce, site 10, Sandomierz district, Klementowice, site 20, Putawy district (south-
eastern Poland), and have been found sporadically at Swiderian sites, e.g., Czernie-
wice, Whoctawek district. Several artefacts made of quartz have been recorded at the
Hamburgian site of Myszgcin (Swiebodzin district, western Poland; Kabacifiski and
Sobkowiak-Tabaka 2013: 156), while a very interesting collection of 56 pieces made
of fine-crystalline quartzite was discovered during the study of the multicultural site
of Lubrza 10, Swiebodzin district (Kabacitiski and Sobkowiak-Tabaka 2011a, 2011 b;
Osipowicz and Sobkowiak-Tabaka 2014).

A similar situation can be observed during the Mesolithic. The possibility of treat-
ment of different varieties of non-flint rocks at Polish early Holocene sites was first
put forward by Stefan Krukowski and Antoni Nowakowski (Nowakowski 1976: 68).
Hanna Wigckowska and Maria Chmielewska have also written about early Holocene
artefacts of this type (2007: 30-33).

A relatively large, lowland, collection of Mesolithic stone artefacts, from non-flint
raw materials, also comes from site 6 at Ludowice and the nearby Mesolithic cemetery
at Mszano, Brodnica district (Osipowicz and Sobkowiak-Tabaka 2014; Osipowicz
2015). A contrast to the typical assemblages from the Polish lowland are those domi-
nated by Sudeten rocks. The Scinawa Mesolithic settlement microregion in the Lower
Silesian region was perhaps of greatest interest because rocks ideal for Mesolithic knap-
ping, such as jasper, opal, chalcedony, rock crystal, amethyst, agate, lidite, quartzite
and trachybasalt, were found in the area (Bronowicki 2008). Pedunculated Komornica
truncations are mentioned, for example, at the Ratno Dolne 2 site, Ktodzko district,
along with points with horizontally retouched bases made of exotic raw materials like
rock crystal, quartzite, porcellanite and Permian chert (Bronowicki and Bobak 1999:
61; Bronowicki 2002).

Based on previous research on the structure (assortment and frequency) of the Fen-
noscandian erratics found in the Polish Lowlands, we know that the main source of
raw materials for stone processing in prehistory was local post-glacial rock resources,
i.e., Fennoscandian erratic boulders and pebbles occurring in sediments that build
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numerous forms of the young glacial landscape in the Polish Lowland (among others
Chachlikowski 1994, 1997, 2000, 2007, 2013, 2017, 2018; Chachlikowski and Skoczylas
20014, 2001b). From the current petrographic survey of the structure of rock materials
from site 17 at Nowogrdd, it can be concluded that among the communities settling
this site at the end of the Late Palaeolithic, it was also common to use local erratic
resources. The exclusive use of locally-available raw materials is demonstrated by the
fact that the rock types most commonly used for knapping, quartzite and quartzite
sandstone, occur most abundantly among the post-glacial stone materials deposited
in Poland (Chachlikowski 1997: 141-149, 2013: 19—24, 60128, 2018). The probability
of imports within this group of non-flint raw materials is therefore very small. This
goes against current perceptions of the structure of the imported raw materials used
on the Polish Lowland in prehistory (Chachlikowski 1996, 1997: 37—44, 172181, 2013,
2018; Chachlikowski and Skoczylas 2001b, and references therein).

Thus, for their stone industry, the Late Palaeolithic communities living in the area
of Nowogréd 17 probably benefited from the natural resources within the near vicinity
of the site. It should be assumed that boulders and pebbles of the material exploited are
found in the form of natural accumulations of rock blocks, residual morainic material
embedded by the Fennoscandian ice sheet in the early post-glacial landscape of the
lowland. It is known that these local accumulations of lithic materials were extremely
abundant, and at the same time varied in lithological composition; these reservoirs of
raw materials were useful in prehistoric stone processing, and were also used as building
materials. These raw materials were probably obtained through gathering (from the
ground surface), and also exploited using the open-pit method to extract appropriate
(in terms of lithology and size) stone raw materials from the surrounding Pleistocene
deposits (Chachlikowski 1994, 1997: 149-171, 2008, 2013: 40—59, 97106, 2017). The
Grodno-Plebanka tunnel valley, in which site 17 at Nowogréd occurs, was ideally
situated in this respect. Both its slopes and part of the post-glacial thresholds present
here consist of sands and gravels deposited during the main stadial of the Weichselian
Glaciation (Wysota 2006, 2007). The highest of the thresholds is located in the vicinity
of site 17 at Nowogrdd. Within its area, on the surface of the Grodno-Plebanka tunnel
valley, clusters of erratic boulders were found. Coarse-grained sediments (boulders and
gravels), which are commonly found within in the Grodno-Plebanka tunnel valley, are
directly related to the genesis of this landform. It was created as a result of the erosion
of snowmelt waters beneath the Scandinavian ice sheet during the Weichselian Glacia-
tion. The existence of boulder clusters and coarse gravels may therefore be the result
of the fine fraction washout from glaciogenic sediments by melt waters under the ice
sheet. These waters, flowing under high hydrostatic pressure, eroded the ice sheet sub-
strate, causing the formation of the Grodno-Plebanka tunnel valley, while the deposits
of boulder-gravel material commonly found in the bottom of the tunnel valley and in
the vicinity of archaeological sites are coarse-grained residua of glaciogenic deposits.
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Obsidian artefacts attributed to the Middle Palaeolithic are known from three sites:
Rybnik: site A, Rybnik district, Obtazowa Cave, Nowy Targ district, and Ciemna
Cave, Cracow district (Ginter 1986; Valde-Nowak e al., 2003). In the Upper Pal-
aeolithic, the utilization of obsidian increased. Single finds occur in assemblages
attributed to the Szeletian (Obtazowa Cave, layer XI; Valde-Nowak ez al., 2003),
Aurignacian (Krakéw-Zwierzyniec; Cracow district; Sawicki 1949) and Gravettian
(Krakéw-Spadzista Street; Sobezyk 1995). A good example is the Epigravettian site of
Targowisko 10 near Cracow (Wilczynski 2010). The site also yielded the largest collec-
tion of obsidian artefacts from Palacolithic Poland. Magdalenian obsidian is known
from the Cmieléw ‘Maly Gawroniec® site Ostrowiec Swictokrzyski district (Sulgos-
towska 2005: 49; Przezdziecki et al., 2012). Numerous obsidian finds are connected
with Arched Backed Piece Technocomplex concentrations of the Rydno complex,
Starachowice district (Schild and Krélik 1981; Tomaszewski et /., 2008). Other sites
where obsidian is present are located in southern Poland, namely Nowa Biala 1, Nowy
Targ district, Sromowce-Nizne 1, Nowy Targ district (Valde-Nowak 1987), Skwirtne 1,
Gorlice district (Valde-Nowak 1991) and Tylicz A, Nowy Sacz district (Tunia 1978).
Obsidian was also used by societies connected with the Tanged Point Technocomplex.
There are only two sites on the Plain where Late Palaeolithic obsidian artefacts have
been found, Kolo district, and Mokrsko, Wielun district (Sobkowiak-Tabaka ez 4.,
2015). From southern Poland, a few stray finds are also known — ‘somewhere near
Plock’, Krakéw-Bagno, Cracow district, Glanéw, Olkusz district, Czerniejéw Site
2, Lublin district, Krakéw-Biezanéw Site 15, Cracow district and Wotodz, Brzozéw
district (Krukowski 1920; Osipowicz and Szeliga 2004; Sulgostowska 2005). Single
obsidian artefacts may also be attributed to the Swiderian settlement complex at
Rydno (Schild ez 4l., 2011).

Against this background, the obsidian artefact from Nowogréd, which is probably
connected with the Swiderian culture, should be considered as an important find. Its
presence at a site located so far north makes it important to carry out analyses aimed
at determining the geological source of the raw material used. The PGAA study, which
indicates an origin in the Carpathian 1 source area in Slovakia, can be compared with
the results of this type of analysis carried out on other obsidian artefacts with identical
or similar chronology. PGAA was also performed on obsidian from two Late Palaeo-
lithic sites on the Polish Plain: Cichmiana and Mokrsko (Jazdzewski 1929; Kabacirski
and Sobkowiak-Tabaka 2009). The results of the analyses showed that they are also
most similar to the Carpathian 1 source (i.e., Slovakian, northern part of the Tokaj
Mountains; Sobkowiak-Tabaka ez 4., 2015). Non-destructive energy dispersive X-ray
fluorescence (EDXRF) analysis was performed on obsidian artefacts from Mesolithic
layers at the Rydno XIII/1959 site in central Poland (Hughes and Werra 2014). Ele-
ment concentration values for the obsidian artefacts from this site indicate that the
tools analysed were manufactured from Carpathian 1a/1b obsidian. Important data was
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provided by the latest research by Richard E. Hughes, Dagmara H. Werra and Zofia
Sulgostowska (2018) that examined 86 obsidian artefacts from twenty Palaeolithic and
Mesolithic archaeological sites in Poland. The artefacts were analysed with the use of
non-destructive EDXRF (Hughes ez 4/., 2018: Table s, 85), which showed that all Late
and Final Palaeolithic, and also Mesolithic communities, used obsidian from the same
outcrops — those of the Carpathian 1 chemical type in Slovakia.

The results of the XRF analysis of the obsidian artefact from the Nowogrdd site are
significantly different from the results obtained by the PGAA method. As stated above,
using PGAA we were able to quantify most of the major components, as well as some
trace elements. With XRF, a more limited range of elements was measured (as oxide
values: AIZOS, SiO,, K O, CaO, TiO , MnO, FelOs). It has been shown that B, Cl and
TiO, provide an important ‘fingerprint’ for obsidian. According to the TiO, content,
not only can the major groups of obsidian sources be distinguished: Carpathian 1:
outcrops in the vicinity of Vini¢ky and Cejkov (Slovakia), Carpathian 2: Tokaj Mts.
in Hungary, Carpathian 3: in the vicinity of Rokosovo (Ukraine), Lipari, Melos and
Sardinia; but subtypes, especially those from Melos (subtype Demenegaki and Adama)
and Sardinia (subtype A, B and C), can also be identified (compare Sobkowiak-Tabaka
et al., 2015; Kasztovszky et al., 2018). The XRF analysis provided data on only one of
the chemical compounds listed above, i.e., TiO,. Unfortunately, the results obtained
here are not even close to those obtained with PGAA method. They also do not fit in
the average values specified for any obsidian outcrops, because the maximum value
for TiO is 0.20 Conc./wt% (Kasztovszky ez al., 2018: 184, Fig. 3b). The concentra-
tions of other elements also differs between the PGAA and XRF analyses. Such large
discrepancies can result from many factors. They may result from the sample prepara-
tion procedure and the way the analyses were conducted. To obtain reliable results
for non-metallic materials using XRE the sample should ideally be crushed, ground
and then melted with a suitable flux. After melting, a suitable pellet is heat-formed
from the enamel obtained, which is then analysed. In the case of archaeological arte-
facts this is out of the question, so the entire object is inserted into the apparatus and
exposed to X-rays. Unfortunately, this type of analysis is flawed. The results may also
vary according to the size of the analysed object, unevenness of the surface subjected
to radiation, and other factors. Moreover, comparative studies of obsidian by PGAA
and XRF have shown no correlation for elements such as Al and Si, and weak cor-
relation for Ti and K. Similar results were obtained for elements such as Ca, Mn and
Fe. The poor agreements between the PGAA and XRF data, especially for Al,O, and
SiO,, can be explained partly by the absorption of the low energy characteristic X-rays
in the air between the sample and the detector. Also, it should be emphasized that
PGAA provides compositional data as an average over the whole irradiated volume,
while XRF shows the composition of the outer few-tens-of-microns of the sample
(Kasztovszky et al., 2018).
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Finally, it is worth discussing the possibility of linking the rock crystal found at
Ludowice with the Mesolithic settlement. Besides the above noted Ratno Dolne 2 site,
Klodzko district, rock crystal was also present in the inventories of other Mesolithic
sites in southern Poland, such as Jegtowa Site 2, Strzelin district (Bobak 1996, 1997)
and Bielawa Site 12, Dziorzonéw district (Bronowicki 1999). Importantly, the objects
from Jegtowa Site 2 constitute the richest collection of rock-crystal artefacts from that
area of Poland and comprises tools, raw products and waste, which indicates knowl-
edge of the technological properties and use of this raw material by early Holocene
communities in the area of what is today Poland. A connection between the pieces of
rock crystal found at Ludowice and the Mesolithic communities is therefore perfectly
possible, although it cannot be confirmed at the present stage of research.

CONCLUSIONS

The research on the small collection of non-flint stone artefacts discovered on site 17
at Nowogrdd has undoubtedly provided some interesting information, among which
the most important is that associated with the obsidian artefact and the pebble tool.
The presence of the latter is important evidence for the knapping of coarsely crystalline
stone raw materials in order to create more than just grinding plates and grinders, as
previously was thought to be the case. However, the results of the analyses carried out
may also be the basis for asking many questions, especially those of a general nature,
most importantly what was the real significance of this type of raw material for Late
Palacolithic communities. In an era of access to good quality flint resources, was their
processing and use dictated by economic factors, or related to cultural or ritual factors,
or even a matter of chance or mere curiosity? The answer to these questions undoubt-
edly requires the analysis of a much larger number of finds of this type. One thing is
certain — this type of material must not be overlooked or underestimated.
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Lithic Raw Material Procurement in the
Late Neolithic Southern-Transdanubian
Region: A Case Study From the Site of
Alsényék-Bataszék
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This article summarizes the current state of research on the flaked stone assemblages from the
Late Neolithic site Alsényék—Bdataszék, Tolna district. The raw material distribution of the nearly
6100 pieces that make up the stone tool assemblage is the focus of this paper, with a particular
emphasis placed on the dominance of the local raw material. The research addresses the question
of the method of procurement of the lithic raw material in the case of this enormous, extended
Neolithic site. To supply an answer, basic geoarchaeological research was necessary. To that end,
a field survey aimed at detecting those geological formations and lithic variations convenient for
knapping was undertaken. The results of the survey reported in the second part of this paper help
in our understanding of the selection strategy of the ancient knapping specialists. From these
strategies, it is possible to recognize the cultural tradition and raw material manipulation of this
Late Neolithic community and, in a wider sense, the southeastern group of the Lengyel culture.

KEY-WORDS: Carpathian Basin, Transdanubia, Late Neolithic, Lengyel culture, Mecsek
radiolarite, local raw material characteristics and distribution, field survey

INTRODUCTION

The site at Alsényék—Bdrtaszék is located in south-eastern Transdanubia (in the southern
part of Hungary, Tolna district). It is situated near the Danube River, the main natural
artery of communication in the area, and at the meeting point of two different regions,
the Transdanubian Hills and the Great Hungarian Plain (Fig. 1). The emblematic
sites of the Lengyel culture (Zeng6vérkony, Baranya district; Pécsvdrad—Aranyhegy,
Baranya district; Lengyel-Sdnc, Tolna district; Mérdgy—Tiizk8domb, Tolna district;
and Villdnykévesd, Baranya district) are also located nearby. The Lengyel settlement
of Alsényék is unique among the culture’s known sites and represents a period of
flourishing in its lifespan (Fig. 2).
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Fig. 1. Location of the Alsényék—Bdtaszék site (Tolna district) and outline plan of the excavation
(Osztés et al., 2013a: Fig. 1.)

The 15,443 features uncovered in the 254,417 m* area of the excavations reflect and
provide evidence for intensive occupation at the site (Osztds ez al., 2013a: 18). In addi-
tion to several later periods, traces of inhabitation were found belonging to cultures
which cover almost the entire duration of the Neolithic in the region (Star¢evo culture,
Central European Linearbandkeramik [LBK], Sopot culture and Lengyel culture). The
traces of Lengyel occupation can be seen over the entire excavated area (Gallina ez 4/,
2010: 75 Osztds et al., 2012: 377—378; Osztds et al., 2013b: 180). Nearly 9000 of the
almost 15,000 features can be assigned to the Lengyel culture, including 2300 burials,
hundreds of pits, and at least 122 post-framed houses.

Alsényék is a very important site in the Neolithic period in Hungary, as no other
Neolithic site yet excavated has contained such a number of burials and post-framed
houses (Osztds ez al., 2013b: 182). According to the relative chronology of the region, the
site belongs to Lengyel I1. As part of the TOTL [The times of their lives: towards precise
narratives of change in the European Neolithic through formal chronological modelling]
project, the opportunity was provided to absolutely date the site using the radiocarbon
method. Altogether, 217 radiocarbon results pertain to the Lengyel phase. The burial
activity probably began around 47104685 cal BC (95% probability); 47154690 cal BC
(68% probability) and the settlement was established in 47354695 cal BC (95% prob-
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Fig. 2. Location of Alsényék—Bdtaszék (Tolna district) and major sites of Lengyel culture’s
South-Eastern Transdanubian group: black squares — Geological sources of Mecsek radiolarite;
red dots — important sites; red hexagon — Alsényék—Bdtaszék). Computer graphics: P. Czukor.
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Fig. 3.1. Raw material structure of the settlement at the site Alsényék—Bdtaszék (Tolna district).
Computer graphics: K. Szildgyi.
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Fig. 3.2. Raw material structure of the burials at the site Alsényék—Bdtaszék (Tolna district).
Computer graphics: K. Szildgyi.
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ability); 47204700 cal BC (68% probability) in Alsényék—Kanizsa-d(il8. Burial activity
ended ca. 4705-4640 cal BC (95% probability); 4695—4670 cal BC (68% probability) and
the Lengyel settlement ended around 47154680 cal BC (95% probability); 4695—4670
cal BC (68% probability; Osztas ez al., 2013b: 212220, 222-224).

MATERIAL AND METHODS

Lithic assemblage

The entire flaked stone assemblage contains 6106 pieces (including stray finds). The
majority of the stone tools came from well-defined archaeological features, mainly pits
in the part of the site that was a settlement (4827 items, 79.05%). Within this settle-
ment assemblage, the flaked stone tools derive almost exclusively from the occupation
at Alsényék—Kanizsa-d(l6 (northern part of the excavation), the area where most of
the timber-framed buildings are located (Szildgyi 2017a: 65-69). In addition to these
settlement finds, nearly one quarter (20.95%, 1279 pieces) of the stone tool assemblage
was discovered in burials across the site. As most of the burials (grave groups) are also
clustered in the northern part of the site, in general flaked stone tools were found
more frequently in the northern part of the excavation (Szildgyi 2017b: 104-105). Due
to the density of archacological features and the amount of the stone tools, we thus
created the processing methods for material from the northern part of the excavation
and applied them systematically to the rest of the site.

The raw material structure

Settlement

The raw material structure is relatively homogeneous; two kinds of radiolarite pre-
dominate (4037 items, 83.64%). One type is Mecsek radiolarite (3237 items, 67.06%),
and the other is Bakony radiolarite (800 items, 16.58%). These kinds of radiolarite
are suitable for knapping because they are both very homogeneous materials. Other
radiolarites and flints were grouped into more general lithic groups as the pieces lacked
markers that would allow a more exact provenience determination. Raw-materials
coming from a farther distance include Obsidian, Plattensilex (Plattensilex/Abensberg-
Arnhofen type hornstone; Binsteiner 2005), Balkan flint, Bindt flint, ‘chocolate’ flint,
Carpathian radiolarite, Jurassic-Cracow flint and Volhynian flint. Five pieces were
identified as coming from a non-local raw material where the exact provenience could
not be determined, though an origin in the southern part of the Balkans is likely.
Altogether, flaked stone tools made of more non-local raw materials were relatively
uncommon in the assemblage (150 items, 3.10%). The presence of Plattensilex is very
interesting as only one piece is known in the south-Transdanubian Lengyel culture
so far, coming from Mérégy—Tizk8domb, Tolna district (Zalai-Gadl 2009; Fig. 3:1).
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Burials

Nearly a half of the stone tools found in burial contexts were made from Mecsek
radiolarite (596 items, 46.6%); Bakony radiolarite variants were also included in larger
quantities (397 items, 31.04%). It was not possible to determine the exact raw material
source (e.g. mountain range of origin) of 112 examples of radiolarite and 43 exam-
ples of flint tools; thus, a single miscellaneous radiolarite and one similar flint lithic
group were defined. Of the tools made from more non-local raw materials, Obsidian,
Plattensilex, Balkan flint, ‘chocolate’ flint, Jurassic-Cracow flint, Volhynian flint and
raw material of a southern origin (perhaps Balkan, like in the case of the settlement)
occurred in relatively small numbers. Among these, Volhynian flint was found in
the largest quantity. The number of pieces made of non-local raw material (95 items,
7.43%) is less than in the settlement, but the proportion in relation to tools of local
raw materials is much higher than in the settlement assemblage (Fig. 3.2).

Raw material supply zones

Local supply zone

Mecsek radiolarite was formed during the Upper Jurassic-Lower Cretaceous period.
Macroscopically, the colors of Mecsek radiolarite are very varied, with colours ranging
from lilac-brown to silky greenish-blue grey. These colour variations can often occur
in a single core, thereby making recognition of related items difficult. The Mecsek
radiolarites are typically silky, which distinguishes them from the more brightly col-
ored Bakony radiolarites. Mecsek radiolarite has a rough cortex that is relatively thin
(1—3 mm) and sharply separated from the radiolarite. Geological sources of Mecsek
radiolarite are known from Koml4, Magyaregregy, Kistjbdnya, Hossztthetény and
Vékény, Baranya district. The source of the Mecsek radiolarite is within the local sup-
ply zone for Alsényék—Bdtaszék; it is in the eastern part of the Mecsek Mountains,
15-30 km from the site (Bdcskay and Bir6 1984; Barabds 1986; Konda 1986; Bir6 1988,
1989, 1990, 1998; Fig. 4).

Regional supply zones

Bakony radiolarites are one of the most important raw materials for the territory west
of the Danube River. Bakony radiolarites were formed during the Middle and Upper
Jurassic periods. These radiolarites are characterized by fine granularity, vivid colours and
a creamy white to whitish-yellow cortex (porcelanites). The cortexes are also homog-
enous in texture. The colour of the Bakony radiolarite is also varied with orange-red,
orange-brown, yellowish-brown, mustard and dark brown shades known. The primary
geological sources lie in the Jurassic limestone of the Bakony Mountains to the north of
Lake Balaton. The source of the Bakony radiolarite variations defines the regional supply
zone for Alsényék—Bdtaszék; in the southern part of the Bakony Mountains, the source
is 180—200 km from the settlement (Biré 1998; Mateiciucovd 2008).
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Fig. 4. Stone tools from Mecsek radiolarite at the site Alsényék—Bdtaszék, Tolna district.
1 — retouched flake; 2 — raw material block; 6-7 — cores; 3—5 and 8-10 — blades.
Computer graphics: 2. Czukor.

The appearance of limnoquartzites is quite varied within one geological source, thus
their identification is more difficult than that of radiolarites. There are transparent and
translucent variants as well as a wide range of colours (white, bluish-white, bluish-grey,
yellowish-brown and yellowish-grey). Six pieces of limnoquartzite may come from the
Mitra Mountains, placing them within the regional supply zone as well. The limno-
quartzite may have come from the Mecsek Mountains, but further instrumental inves-
tigation is necessary to verify this (Biré and Dobosi, 1991; Biré ez al., 2000).

Distant supply zones

Given the number of different non-local raw materials found at Alsényék—Bétaszék and
the availability of extensive, detailed literature concerning their properties and geologi-
cal sources, these issues will not be discussed here. The sources of these raw materials
reflect distant supply zones, 600-800 km away (Kaczanowska 198s; Pelisiak 1987;
Mateiciucovd 2008; Gurova 2011; Prichystal 2013; Szildgyi 2017a: 7071 and Fig. 7).
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RESULTS

The freld survey in the East-Mecsek Mountains

In 2017 a new geoarcheological research project was started in the eastern part of the
Mecsek Mountains (East-Mecsek), focused on determining the exact geological sources
of the local radiolarite. The main aim of the project was to find and document the
knappable raw materials in this region. Emphasis was placed on materials present in
the flaked stone assemblage of the southeast-Transdanubian group of the Late Neo-
lithic Lengyel culture. The Alsényék site and its flaked stone collection was taken as a
starting point in characterizing this larger assemblage.

The first step taken by the project was the collection and digitalization of the drift
and solid geology geological maps of East-Mecsek. The second stage was to review the
comparative raw material collections in the Hungarian National Museum in Budapest
and the Komlé City Museum. In the study of these collections we focused on the
Jurassic and Cretaceous geological formations.

The documenting and sampling strategy
In maps digitalized during the first stage of research, Jurassic and Cretaceous forma-
tions were identified on the surface over quite a large territory. This area stretches from
Komlé to Ofalu (Baranya district) west to east and from Kdrdsz (Baranya district) to
Pécsvérad north to south. We started the field survey in valleys which contained the
most formations according to these maps. The area of research was delineated accord-
ing to the following three factors:

1. Selection of the formations belonging to the Jurassic and Cretaceous periods

2. Starting with larger formations on the surface

3. Starting with formations that have been previously studied and published.

The systematic field survey was started where these factors were most prevalent. At
a later stage, the field investigation was continued in areas where the least information
was available. All in all, the project was started with entire stream valleys that could have
had a similar morphology in prehistoric times to that which they have in the present day.

Four limestone formations, one calcareous marl (Raucsik 2012b: 174-176), and one
sandstone formation (Raucsik 2012d: 159-163) were selected for investigation in the first
field survey. The raw materials of interest in the Mdrévar (Gyalog 1996: 104), Kistjbdnya
(Gyalog 1996: 107), Fonydsz6 (Raucsik 2012a: 180-183) and Obdnya Limestone Forma-
tions (Raucsik 2012¢: 177-179) were formed in the Middle Jurassic and Upper Jurassic
period. These raw materials have different natural forms, colours (both shade and light-
ness), textures, and cortexes.

During this first survey, many debris exposures with flint and radiolarite in pebble,
block, and layer form were found. Reconnaissance maps that could be integrated into the
database created in the first steps of the project were always made. For each point of interest,
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photos and samples were taken and the same information was recorded: type of observation
(e.g. source rock, outcrop), field notes (other points of interest in the area), and other com-
ments (e.g. radiolarite intercalations, tectonic information kind, post-deposition effects).

After these first stages of the project, the research area was defined in space and
time. From the preliminary results it was determined that the Jurassic and Cretaceous
periods were the most important. The relevant geological maps were examined and
information about the raw materials deposited during these periods was collected.

Nodules and lenses of flint are mainly characteristics of the Oxfordian and
Titon-Berriazian formations. The latter formations, however, are very varied in the
Mecsek Mountains. Thus, macroscopically observable silica concentrations are missing
in several cases; the limestone contains silica in a dispersed distribution. In the Mecsek
Mountains, the upper parts of the Titon-Berriazian formations have almost no flint
lenses and where flint nodules are found, they are dominated by cortex. In contrast,
the lower parts of these formations can be quite rich in flint.

DISCUSSION

The 122 points of interest identified during the field survey resulted in the collection of
258 geological samples. The reconnaissance maps and field documentation were recorded
and analyzed in ArcGIS. In this way, both the maps and information collected in the
archives as well as the results of the field survey were integrated geospatially (Fig. 5).

It is assumed that knapping specialists made a conscious choice in selecting the
appropriate geological sources for their raw material depending on what types of tools
they wanted to create. The lithic raw materials played an important role in the organi-
zation of technology. It is apparent that raw material availability, size, and quality had
complex influences on different aspects of stone tool technology. This fact alone makes
lithic raw material an important resource for gaining insight into human land use and
mobility patterns in relation to lithic technology (Andrefsky 2008, 2009).

Currently, only Raman spectroscopy was employed to analyse some of the geological
and archacological samples. This is a non-destructive phase analytical tool which is a
very effective method for analyzing the mineral composition of an archaeological sample.
The aim of the application of this analytical method in relation to the research goals
of this project was to examine the similarities between two kinds of samples — modern
(geological) and prehistoric (archaeological). This method allows the investigation of
the question if the samples collected from geological formations during our field survey
represent the same sources as those used by the prehistoric knappers. The results of this
analysis show that the geological and archaeological samples are very similar. The amount
of moganite (cryptocrystalline SiO ) and minor carbonate in chert samples from geologi-
cal and archacological finds was similar. Thus, the moganite and carbonate content can
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Fig. 5. The map of the microregion of the East-Mecsek geoarcheological project.
Computer graphics: P. Czukor.

be a discrimination marker during comparison of different finds with each other or with
geological samples (Fig. 6). The next step of the geological research will be to create thin
sections and analyze the geochemical components of the samples.

CONCLUSION

During field surveys, many quarries with radiolarite in the form of pebbles and blocks
were found in East Mecsek. The petrographic formations and exact time of the genesis
of these quarries were determined. It is supposed that toolmaking occurred throughout
the settlement of Alsényék. The local Mecsek radiolarite was of good quality and avail-
able in sufficient quantities for use. Most likely knapping specialists consciously chose
the appropriate geological sources depending on what type of artefacts they wanted to
create. The field investigation suggests that stream valleys were a good potential source
of raw material, with an abundance of radiolarite pebbles. These pebbles are a sec-
ondary autochthonous source, thus the gatherer/knapper could collect the radiolarite
pebbles fairly easily (Odell 2006), without pursuing the mining or digging activities
needed in the case of the bedrock of the Bakony Mountains. However, the size of the
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Fig. 6. The result of Raman spectroscopy. Computer graphics: K. Fintor.

pebbles was limited. Therefore, for the making of long blades, the knappers likely
would have searched the bedrock (lining the stream valleys) where large radiolarite
blocks were found during our field investigation, and again were saved the trouble of
engaging in mining or digging activities as in the case of the Bakony Mountains. All
in all, Mecsek radiolarite was probably collected continuously and this activity did not
demand bigger expeditions. The farming communities settled generally some distance
from the geological sources of the lithic raw materials.

Based on the distribution of the raw material, the Late Neolithic community at
Alsényék had very strong local networks. In the enormous settlement area with its the
large number of features and finds, the lithics assemblage does not show evidence of wide-
spread, intercultural networks. In contrast, imported tools from non-local raw material
were found in some graves. At the current level of the research, it is possible to make some
distinctions about the role of the manipulation of raw material. Everyday tools seem to
have been made from local and regional raw materials. The more unique tools (i.e., long
blades) were made from raw materials from more distant sources and were deposited in
burials, suggesting such artefacts were an important element of the burial practice. In order
to be able to interpret the entire raw material usage at Alsonyék and at a larger scale in
southern-Transdanubia, it is a primary necessity to know the source of the raw material
and how it was procured. All in all, the geoarcheological research on the Mecsek radiolarite
(especial large-scale analytical studies) will be very important in the coming years.
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Fig. 7. Sources of different types of raw material (after Mester 2013: Fig. 4.):

The red rectangles show those time periods which contain suitable knappable raw materials. The two
possible raw material procurement strategies: 1 — primary autochthonous source — bedrocks — large
blade from the burial; 2 — secondary autochthonous source — stream bed — average sized core from the
settlement. Computer graphics: K. Szildgyi.
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Neolithic Flint Axes Made from Cretaceous
flint of the Bug and Neman Interfluve

in the Collection of the Museum
of Podlasie in Bialystok

Hubert Lepionka®

The aim of the article is to present and characterize the collection of flint axes made of Cre-
taceous flint from the interfluve of the Bug River and Neman that morphologically resemble the
forms from the Neolithic cultures of the Polish Lowland (the Funnel Beaker Culture, Globular
Amphorae Culture and Corded Ware Cultures). This group of objects consists of 10 items found
in the Podlasie region. The presented axes are a small part of a large collection (5o flint axes)
exhibited in the Museum of Podlasie in Bialystok. A new term for local Cretaceous flint has been
introduced for the purpose of this study. Until now, this type of flint was known as Northeastern
Flint, and although research to define this term has been done, it has never been fully finalized.
Because of that, the author of this study has coined a new and more suitable term: Cretaceous
flint from the interfluve of the Bug River and Neman. This includes a group of Cretaceous flints
from the Podlasie area and contains all the local variations of it: Mielnik flint, Rybniki flint, flint
from the Cretaceous beds and marls and Krasne Siolo flint

KEY-WORDS: flint axe, Podlasie region, northeastern flint, Cretaceous flint, stray finds,
Neolithic, Funnel Beaker Culture, Globular Amphorae Culture, Corded Ware Culture

INTRODUCTION

The state of knowledge on flint axes across the whole area of the Odra and Vistula
basin is rather variable. This material is well described in the areas of Lesser Poland, the
Lublelskie and Greater Poland regions, (e.g., Wtodarczak 2006; Libera 2016; Pyzewicz
et al., 2016). In comparison to the above-mentioned areas, the territory of today’s Pod-
lasie Province is poorly investigated in this field of research. Although this area has been
studied by archaeologists since the end of the 19th century, there has never been a larger
number of axes described from Podlasie Province. Discoveries made in recent years
indicate that in the Neolithic and Bronze Age the local communities of this region

* Museum of Podlasie in Bialystok, Department of Archaeology; ul. Bema 11, 15-369 Biatystok; e-mail:
hubert.lepionka@gmail.com; ORCID: 0000-0001-6498-6102
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Fig. 1. Localisation of neolithic flint axes from Museum of Podlasie in Bialystok.
Computer graphics: H. Lepionka.

had a number of broad cultural contacts (Wawrusiewicz ez al., 2015). In order to fully
understand this region, we should turn to other categories of archaeological evidence.

The purpose of this work was a stylistic and taxonomic characterization of the col-
lection of tetrahedral flint axes made from the local Cretaceous flint. The study was
limited to objects related to the Neolithic cultures of the Funnel Beaker, Globular
Amphora and Corded Ware Cultures (Fig. 1). The article is part of a wider discussion
of the collection of flint axes from the Museum of Podlasie in Bialystok.
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METHODS

The descriptive methodology is based on formal criteria drawn from works on flint
axes by Polish, Lithuanian and Belarusian archacologists (Wislariski 1966; Nosek 1967;
Kulezycka-Leciejewiczowa 1996; Obuchowski 2003; Wlodarczak 2006; Pili¢iauskas
2007; Bobrowski and Sobkowiak-Tabaka 2008; Libera 2009; Miecznikowski 2014;
Libera 2016). The scheme of description and naming of individual parts of the axes
was taken from the guidelines of the Biblioteka Muzealnictwa i Ochrony Zabytkéw
with the changes introduced by Zbigniew Miecznikowski (Kulczycka-Leciejewiczowa
1996; Miecznikowski 2014). It was also decided to introduce standardized shapes of
cross-sections and shapes of individual parts of the axe (Fig. 2).

The collection of flint axes from Museum of Podlasie in Bialystok contains so
artefacts. The condition of these finds is various. Most of them are unbroken but some
of them are damaged and some have been preserved as fragments of edges or butts
(Table 1). The nature of the collection, which is mostly stray finds, does not allow us
to use the context in the allocation of individual tools to an archaeological culture. It
should be considered that individual finds of flint axes do not necessarily mean the
presence of representatives of given cultures in Podlasie. The appearance of axes in this
area may be the result of the functioning of long-distance routes or ‘chain’ exchange
between neighbouring communities. Cultural attributions can only be done on the
basis of the form and style, comparing them with tools with a more secure chronol-
ogy. Analogies from the other sites with context, both near and from more distant
areas, e.g., Lesser Poland, were used to categorise the axes from the Podlasie region
investigated in the paper. Although if local raw materials were used to make axes of
non-local style, it adds to discussions about the modus operandi of borderlands in the
past. It seems that this methodology is justified until the characteristics of axes of local
production will be better identified.

The analysis was carried out in morphologically similar groups of products. Metric
features, weight, as well as the shape of individual parts of the axe were considered:
the shape of the faces, the side view and cross-section, the character of the faces and
side surfaces and the shape and position relative to the tool axis, blade and butt. It
was only as a result of the observed correlations that particular objects registered in
Podlasie were assigned to archaeological cultures.

RAW MATERIAL

The axes presented in this article were made of local Cretaceous flint described in the
archaeological literature as ‘northeastern flint’. The first researcher who discussed the
issue of Cretaceous flint from this area was Krzysztof Cyrek (1979, 1983). The author
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Fig. 2. Standardized shapes of individual parts of axe used in article and Table 1.
Computer graphics: H. Lepionka.



145

Neolithic Flint Axes Made from Cretaceous flint of the Bug and Neman Interfluve

Ten3uein
[ea0 Pomasys patpre | [eruoziioy paypre | padeys-1o[nq, \A:SEMEE\?W 23po parredar [epejIq sjoasAperg mjruon( | ]
Tengueiar | [eIuoziioy paypre | [eauoziioy paypre | padeys-1oyng, Teprozaden udsjoIqun | [eIpayen BYj0y0S eymope( | 51
Teprozaden
Te[n3ue1daI | [IUOZIIOY PaydIE | [eauozLIOYy paypTe | padeys-odpom | A[restowudse uayoIquN |  [RIPIYEIIN B[00 eywey | ¢[
[eauozIIOY 1nq
[eao | [eruoziioy 1ySrens 1ySrens | padeys-oSpom reSuern | poSewep ApySiys [eoeyIq sjorshferq | emoxdng vion) | ]
renguedar | [eruoziioy 1ySrens | eauoziioy paypre | padeys-1ayng, Teprozeden usjoIqun | [eIpayen N S| 11
Ten3uern
SIquioyT POMOY[s paypIE | Pamays paypdIe Temonuay | Aesrnowwdse uayoIqun [eeyIq emouler] onzser | o1
O [eauoziIoy 1nq pue 33pa
[er0|  -uozLIOY payore 1y3rens | padeys-ayng, rem3uemn | padeurep Apy3is [eRJIq sjo1sdperq | euzimourerz(y | 6
© a3po /£ 2N e\
- - | [eruoziIOYy payore - -| oy jorwdwdey | [erpayena sorshperq omoyiue(] | 8
© a3pa 0 218 AP
Ten3ue1dal | [eIUOZIIOY PaYyPIE | [eIuozLIOY paypre | padeys-197ng, eprozoden | padewrep Apred | Terpayena so1sAperq omopue( | £
© Apoq
Ten3uedar - -| podeys-a8pam | (;) reprozoden | oy jo Juowidery | [eIpAYEN eyj030S omozozig | 9
23pa parredar TSISE[PO] ¢ s
Ten3uedar | [eruoziioy ySrens -| padeys-adpom Teprozaden pue paSewep | [erpoyena ST | “Bise[pod s | S
Teprozaden D[se[PoJ
Te[ngue1da | [eIUOZIIOY PaypIe | [eauoziioy paypre | padeys-19][ng, | A[resmmowudse uayoIqun |  [eIPAYENA Ssprg | myse[pog AspIg | ¥
PISE[POd
Temonud| PoMmaYs PayPIE | [LIUOZLIOY PayoIe Te[NONUI] [eprozeden udsoIqUN [epejIq sSSP | B{se[pod SPrd | €
[eauozIIOY
Ten3ueidar | pamoys ySrens 1ydrens | padeys-adpom Teprozaden parredar | Jerpayena 000] sorshperg | 7
Teonud| | [eluoziIoy PatypIe | pomdxs paypdre Te[nonud| Teprozaden uayjoIqun [eEyIq 000] soasperg | 1
UONDIS-SS0ID MIIA
atp jo adeys | 1nq ot jo adeys a3pa jo adeys MITA OPIS [eauoziIoy uopIpuod b 1SIp UONezI[EI0] | 0N

T WFM ur —uqu&OuQ munwmﬁ—m —UMNMTQNﬁCNum uﬂu Ju;a/ MUCN—UHOUUN ut —U@Jwau—u .&Oum%—dwm ur OMwN:UOnH .wO wnasnjy uﬂu EO.@ SIXE uﬁmm .«O Comuuw:OU T uﬁh_mrﬁ




Lepionka

146

Ten3uedat | feruoziioy 1ySrens | reauoziioy paypre | padeys-a3pom Teprozaden uayoIqun | [eIPaYEIN yoishperq zeIng | ¢¢
nnq
TenSue10ar | [euoziIoy payoIe - -| () reprozaden | oy jo yuowSery | [erpayena soIsAperq [seadng | z¢
[eprozaden
TeONUS | Pamays YSIENs | [eIUOZIIOY Paydre JImowIAse | A[fedrnourw4se uayjoIqun [eRIq omaferr) erusog | ¢
—N\VO —NuQONMHOJ ﬁuwﬂu.ﬂm - UCuDEE%mN —N>O M@—UD —UUWNEN—U ﬂgum,waﬂ NvﬁmuvHOW Nvmmvvﬂom Om
Ten3uein
smoww4se | reauoziioy 1ySrens | feruoziioy paypre | padeys-o8pam | A[redinswwdse uayoIqun [eIpayIn BlUO BYURIWOLS | G
a3pa padewep
rem3uedar | [eruoziioy ySrens | [eauoziioy paypre | padeys-o3pom [eprozaden | pue 1nq pamedar | [erpayena moxsngny 1038y | 8¢
[eIuozLIOY
Te[NONUI] | [eIVOZLIOY PaydIe 1y3rens | padeys-19yng, [eprozaden uayoIqun [eRJIq moasndny 1038 | /2
Ten3uein
Te[nONU[ | [eIUOZLIOY PaYdIE | pamays paypre | padeys-19pnq, | Apeornowrwdse | £poq paSewrep [ee)Iq sjo1sdperq amdimso] | 97
rem3uedar | [eruoziioy ySrens | eauoziioy paypre | padeys-1o7ng, Tengue1dar uajorqun | [eIpayena sjo1s£perg DIUezozsaL] | G7
[eprozaden
Ten3ue1daI | [EIUOZIIOY PaYyPIE | [EIuozZIIOY paypTe | padeys-adpom | A[reomnowudse uayoIquN |  [eIPAYEN sjo1sdpergq D[IUezoz81] | $7
Te[ngue1dal Ppamays 1y3rens | [eruozioy payore [ padeys-197nq, Te[ngue1dar uayoIqun | [eIPaYE1IN sjo1skperq DIIuezdzsaL] | €7
Apoq o
- - - - - | jo 1uowBeyy [ews | [erpayena eymouler] MITeN | 7z
[eIuozLI0Y
Te[NONUI] | [eIVOZLIOY PaYyOIE 1y3rens TR[nOIUI] [ea0 uayoIqun [epe)Iq DU Asniop | 12
Tengueida1 [ [eauoziioy payore | [eauoziioy paypre | padeys-odpom Teprozaden uayoIqun | [eIpayenA D[UOIN oMMy | 02
Te[nguedal | [eauoziioy 1ySrens | eauoziioy paypre | padeys-19yng, Teprozaden uayoIqun | [eIpayenay BIEp ON erep oN | 61
BIUO[OY]
ren3uear | [pruoziioy 1ySrens | eauoziioy paypre | padeys-aSpam [eprozeden u{oIqUN | [eIPAYE1N sjorshper | esmoreyonyy | §[
D{sAzn[01dImg appsmored(y
HN—S%CNHU@H —NHCONMHOH— *UMJUHN —NHCON_HOH\— —UMEUHN —UwQNﬁ—W|uwﬁvu>> —Nﬂ:ONMn—N.ﬁ vaﬂo.uﬂﬁz ﬂmhﬂuuﬂd.ﬂuuu UME?O.S%O ECOMEDNHM R‘_ﬂ
1nq
Te[ngue1dal | [eIuozIIOY 1ySrens -| podeys-o8pam | (;) eprozaden | oy jo juswery | [eIpYENA) BYj0y0S Auerusery] | 91




147

Neolithic Flint Axes Made from Cretaceous flint of the Bug and Neman Interfluve

xren3ue1oar | [eruoziioy ySrens | feruoziioy paypre | padeys-o3pam Ten3uedar udsjoIqun | [erpayena yosAerq eIep ON | 0f
[pIuozZLI0Y 1onpoid-jJrey DISE[PO
Te[NONUI | [BIUOZLIOY PAydIE 1ydrens | padeys-oSpam rem3uen uayjoIqun ‘Teroejiq SSpPIg oSOl | 6F
1nq
JINOWWASE | [EIUOZIIOY PaYydIe - SImowrwAse [ero | ot jo yuowdery [es0 s[orskperq | 9¢ s eIO10f7 | 8%
TeMmonua] | [eruoziroy 1ySrens - .ﬁ&mﬁ-ﬁ:ﬁm [eprozaden a3po uasjorq [epRyIq soIsdperq | 9¢ aus eLolop7 | /¥
a3pa
Te[nonud] - | [eruozIIOY PayoIE - -| o jo yudwery [eRyIq yorsAperq | 9¢ au1s B11010§7 | 9%
33ps
Te[NONUI] -|  pomoys paypore - -| o jo 1udwey [eoegIq s[orskperq | 9¢ s eI0I0f7 | Gf
[eso | [eruoziioy payore | pamoays ydrens |  padeys-197nq, Ten3ue1dar uasjoIqun [eA0 soisdperq | 9¢ aus eLolopy | H1
onpoid-Jrey
s1IquioyI Pamas paypIe - SImouIuIAse [eprozaden 93pa uasjo1q ‘Teejiq sjoIsdperq | 9¢ s vL0IOFZ | ¢F
e Tem3uemn 1onpord-jrey
JINOWWASE | (5) pamds]s paypIe | -uoziioy 1y3rens smnawAse | Afesrnauru4se uayoIqun ‘TereyIq s[oIskperq | 9¢ s eHIOI017 | TF
Te[nguemn a8pa
omowwAse | pamays 1ySrens | pamas 1ySrens omoawAse | Afeornourwdse | padewep Apydiys [epejIq yousherq | ¢ aus e1I010§7 | %
1onpoid-jrey
SImawwAse POMS PAYPTE | PamaYs paydIe SImawwAse [er0 uasjoIqun ‘Teroejiq orshperg oyzslop | 0%
[er0 [ pamayys 1ySrens | Teuoziioy paypre | padeys-o3pam [es0 udyoIquUN [ea0 yosAerq upoAT | 6¢
a3pa
renSue1oar | [eruoziioy 1ySrens | feruoziioy paypre | padeys-19]nq, [eprozaden | poSewep ApySis | [erpayena yosAerq Auejodoy | 8¢
[pIuozZLIOY rem3uein DISE[PO
JE[NONUI[ | [EIUOZLIOY PIYPIE wydrens | padeys-19ngq, | A[peornawwdse usyoIqun [eeyq SspIg Apexihzodoy | /¢
[eauozIIOY
[eao0 Pomoax]s paypdre wydrens | padeys-9yng, [er0 uasjoIqun [epRjIq D{UOIN omoxedzg | 9¢
Ten3ue1dal | [eIUOZIIOY PAYRIE | [RIUOZIIOY Paypre | padeys-19]nq, [eprozaden uayoIqun | [eIPaYEIIN sj01s4perq zemg | ¢¢
Ten3uear | [eIU0ZIIOY PaYdIe -| padeys-9png, [eprozaden 23po padewep | [erpoyena soIshperq zemg | p¢




148 | Lepionka

states that this raw material is probably the same age as the Baltic flint but the deposits
that were its source had not been localized, it is very similar in colour to the Baltic
flint, but occurs in larger, non-cracked concretions with preserved cortex. The first
division of the northeastern raw material into more precise varieties was introduced by
Karol Szymczak (1992, 1995). He proposed a division into two types (mine and erratic)
based on the state of preservation of the concretions. The first group is characterized
by perfectly preserved flint mass and a thick, often undamaged, cretaceous cortex that
has not undergone leaching processes and still retains its white colour. The second
one bears traces of long-distance transport and is often preserved as cracked chunks.
Another classification proposed by Szymczak is a division based on a few chemical
and petrographic studies. The author introduces two varieties that are not recognizable
macroscopically and have a different content of zinc (Zn) and nickel (Ni; Szymczak
1992, 1995). Two groups of raw material with different levels of these elements are vis-
ible, but unfortunately, due to the small number of samples, these data should be con-
sidered only as an interesting indication of the need for future chemical consideration.

In the Polish school of specifying flint raw material, the names of particular
flint species were traditionally given according to the observation of a characteristic
macroscopic feature (e.g., ‘chocolate’ or striped flint), or the name of the locality
or region in which it appeared (Swieciechow, Volhynian, Jurassic-Cracow flint).
According to the present author, the term ‘northeastern flint’ and its characterisa-
tion proposed by Cyrek is too imprecise to properly describe this raw material. This
paper uses the term ‘Cretaceous flint of the Bug and Neman interfluves’, which at
the same time defines the origin and spatial delimitation of the raw material in ques-
tion. It is noteworthy that due to the state of petrographic and chemical research,
the term refers to a group of flints, within which individual types can be recognized
macroscopically.

According to current geological thought, the Cretaceous flint of the Bug and
Neman interfluve was formed in the Turon period in the upper Cretaceous period
(Fig. 3). Flints of this type occur in situ in tertiary sediments (e.g., Mielnik on the
Bug), and more often in marlstone limes, marls, and rocks that have been transported
by an ice sheet, probably, but not only, from around Grodno (Wéjcik 2005: 25-26;
Zalewski 2011: 297). The distinction between the geological origins is often blurred due
to the numerous glaciations that occurred in this zone and moved material. Often the
accumulation of concretions is the only trace of Cretaceous beds formerly deposited
here (Woéjcik 2005: 26).

The Cretaceous flints of the Bug and Neman interfluve group have several char-
acteristic attributes (Fig. 4). Flint nodules occur in various shapes. For instance,
flint nodules from the Ro$ river area are oval and regular in shape whereas samples
from Mielnik are irregular and full of chalk intrusions. Cortexes are mostly only a
few millimetres thick with a thick chalk layer on them. The silica mass has lots of
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Fig. 3. Raw flint material background for Podlasie region. Based on: Balcer 1987; Szymczak 1992;
Pili¢iauskas 2007; Lepionka 2015; Gruzdz 2016. Computer graphics: H. Lepionka.

white or grey dots and ‘vein-like’ lines. There can also be seen an evident zoning.
Just under the cortex, there is a dark zone about a centimetre thick which is distinct
from the inner greyer flint mass. Sometimes chalky intrusions are situated in the
body of the nodule.

Due to its ‘Cretaceous’ genesis, it is sometimes not simple to macroscopically
separate this raw material from other Cretaceous flints such as flints from Riigen,
Volhynia, and Ruthenian flint. Only a sample large enough, like a flint axe or core,
can provide a good set of characteristic attributes to make proper macroscopic analy-
ses. On the basis of data from the literature and personal examination by the author,
four types of source areas of these flints can be distinugished. These are: a — flint
from the Ro¢ river area, b — so-called Rybniki flint, c — Mielnik flint, d — Cretaceous
beds in the vicinity of Eapy, Dabrowa Bialostocka (Poland), Margionys, Titnas and
Ezerynai (Lithuania).

Today we have evidence for exploitation of this raw material in the Palaeolithic,
Neolithic and Bronze Age. Each mentioned flint outcrop was used in a different
epoch. In the Palaeolithic there was in common use a raw material from Cretaceous
beds in the vicinity of Lapy, Dabrowa Biatostocka (Poland); Margionys, Titnas (Lith-
uania) and maybe Mielnik flint (Szmit 1929; Gieysztor-Szymczak 1980; Baltriinas ez
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Fig. 4. Examples of Cretaceous flint of the Bug and Neman interfluve: 1-Mielnik, Siemiatycze district;
2—Cretaceous beds near Lapy, Bialystok district; 3—Krasne Siolo, Grodno district. Photo: H. Lepionka.
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al., 2006). The raw material was used in producing double striking platform cores
for knapping blades. During the Mesolithic, it seems that an erratic variant of local
Cretaceous flint was used in about the same percentage as the Erratic Baltic Flint
(Szymczak 1992).

This situation changed during the Neolithic period when the first mines began to
function. Hitherto, evidence for exploitation has come from mines located at Krasne
Siolo and Margionys (Gurina 1976; Czarniausky 1995; Kalicki and Kalicki 2012). In
the archaeological literature until recently, the beginning of mining was associated
with the Neman Culture but in more recent studies it is thought to be more probable
that the first miners were of the Globular Amphora Culture. The mines continued in
use in the times of the Corded Ware Culture (Czarniausky 1995: 269). In the begin-
ning, the production at Krasne Siolo was oriented towards making tetrahedral axes,
later bifacial axes and sickles (Czarniausky 1995; Barska 2002; Kalicki and Kalicki
2012). In Margionys, production was similar to Krasne Siolo but without any activity
in the Globular Amphora Culture period (Baltranas ez /., 2006).

In the Bronze Age, mining of Cretaceous flints of the Bug and Neman interfluve
group evolved further from the situation in the Neolithic period. Flint production
changed focus from tetrahedral axes to bifacial axes, daggers and sickles. In this
period, some new mines were begun, like the Rybniki complex, but old known
outcrops also continued to be mined: Krasne Siolo, Margionys, Titnas (Gurina 1976;
Czarniausky 1995; Borkowski and Zalewski 2005; Baltranas ez 4/., 2006; Zalewski
2o11; Kalicki and Kalicki 2012; Zalewski ez 4., 2016).

It has been shown that the Cretaceous flint of the Bug and Neman interfluve
group was an object of raw material exploitation and tools produced in the past.
Current knowledge allows us to discern two phases of flint processing. The first phase
is associated with Final Palaeolithic societies and was focused on blade production
from double platforms cores. The second phase began in the Neolithic and was
sustained in the Bronze Age. It was oriented, in the beginning, toward the produc-
tion of tetrahedral axes, then in the Bronze Age changed to bifacial tools like axes,

daggers and sickles.

MATERIAL

The analysis of items in the collections includes ten tetrahedral undamaged axes made
from the group of Cretaceous flints of the Bug and Neman interfluve. The objects are
presented in alphabetical order.
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1. Axe from Bielsk Podlaski site 34, Bielsk Podlaski district (Fig. 5)

A tetrahedral axe with a trapezoidal faces. Wedge-shaped from the side view. The cross-
section was, before damage, rectangular. The faces are ground to a flat surface. The
side surfaces are similar to the faces. The edge has traces of flaking and the intensity of
the ripples on the flake negatives suggests that a splintered-pieces technique was used.
This could have been an attempt to repair the tool or reutilize it in the past, maybe in
the Bronze Age. The back of the axe is horizontally straight.

0 3em
——— —

Fig. 5. Axe from Bielsk Podlaski site 34, Bielsk Podlaski district. Computer graphics: H. Lepionka.
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2. Axe from Hamulka, Sokdtka district (Fig. 6)

The axe from Hamulka has asymmetrically trapezoidal faces. The side view is wedge-
shaped and the cross-section is rectangular. The faces are nicely ground with significant
separation of the edge polished area. The side surfaces are flat and one of them is dam-

aged maybe by the hafting. The edge is horizontally arched, as is the butt.

Fig. 6. Axe from Hamulka, Sokétka district. Computer graphics: H. Lepionka.
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3. Axe from Jatowka, Sokdtha district (Fig. 7)

This axe has trapezoidal faces. The side view is ‘bullet-shaped’ and the greatest thickness
of the object is towards the blade. In the middle, the cross-section is rectangular with
convex long sides. The faces are carefully ground with a few flat flake scars left. This
object has three grinding zones, of which the last, near the blade, is polished. The side
surfaces are thoroughly polished with a few flaking scars. The blade and butt have a
horizontally arched shape.

Fig. 7. Axe from Jatéwka, Sokétka district. Computer graphics: H. Lepionka.
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4. Axe from Kucharéwka Kolonia, Bialystok district (Fig. 8)

The axe found in Kucharéwka Kolonia has trapezoidal faces. The side view of the tool
is wedge-shaped. The cross-section has a quite rectangular shape. One of the faces was
ground in central part when on edge there are left deep flaking scars, the second is
ground just on the edges when the central part of face surface is natural. One of the
faces has two polishing areas. The side surfaces are ground with some flake scars left.
The edge is skewed arched and butt is horizontally straight.

+.+ | ‘

Fig. 8. Axe from Kucharéwka Kolonia, Bialystok district. Computer graphics: H. Lepionka.
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5. Axe from Milewo, Moriki district (Fig. 9)

The axe’s faces are trapezoidal and the side view is wedge-shaped. The cross-section
is rectangular and the faces were probably ground by a ‘machine-tool’. In justifica-
tion of that hypothesis is the presence of deep and long grinding lines, similar to the
ones resulting archaeological experiments (Vemming ez al., 1983; Madsen 1984). In
the whole axe can be see a chalk intrusion typical of the Cretaceous flints of the Bug
and Neman interfluve group especially of the Mielnik flint type. The side surfaces are
quite round and ground with few flaking scars left. The edge and butt of the axe are
arched horizontally.

Fig. 9. Axe from Milewo, Moriki district. Computer graphics: H. Lepionka.
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6. Axe from Pieszczaniki, Biatystok district (Fig. 10)

The axe has rectangular faces and a ‘bullet-shaped’ side view. The cross-section of the
object is rectangular. The axe’s faces are oblique with fine polishing. On one side there
are two polished areas. The side surfaces are ground with left deep flaking scars left.
The edge has an arched skewed shape however the butt is horizontally straight.

Fig. 10. Axe from Pieszczaniki, Biatystok district. Computer graphics: H. Lepionka.
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7. Axe from Rygol, Augustéw district (Fig. 11)

The Rygol axe is made from a broken larger axe. It has trapezoidal faces and the side
view is wedge-shaped. The cross-section of the tool is rectangular. The faces are ground
with visible deep lines of grinding but not all flaking scars have been ground away.
On both faces, there are two areas of grinding, the side faces are ground only slightly.
The edge is horizontally straight. The butt is formed on the broken part and has an
asymmetrical shape.

Fig. 11. Axe from Rygol, Augustéw district. Computer graphics: H. Lepionka.
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8. Axe from Suraz, Biatystok district (Fig. 12)

The first axe from Suraz has trapezoidal faces. In side view it is ‘bullet-shaped’. The
cross-section is rectangular. The faces and side surfaces are finely ground. The edge
is damaged by reutilization as a core or an attempt to repair the tool by flaking. The
butt is arched horizontally.

Fig. 12. Axe from Suraz, Bialystok district. Computer graphics: H. Lepionka.
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9. Axe from Suraz, Bialystok district (Fig. 13)
This miniature axe has trapezoidal faces. In side view it is wedge-shaped and the cross-
section is rectangular. The faces of the tool are finely ground and side surfaces are
treated this same way. On the faces, there is a classic three area separation. The edge
is horizontally straight but the butt is horizontally arched. In view of the morphology
of this tool, it can be an edge of the chisel.

Fig. 13. Axe from Suraz, Bialystok district. Computer graphics: H. Lepionka.
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10. Axe from Topolany, Biatystok district (Fig. 14)

The last axe chosen for this analysis has trapezoidal faces. In side view, it is bullet-
shaped. The cross-section is rectangular. The faces are ground with several flake nega-
tives left. Three areas of grinding can be seen and one of them has traces of ‘machine
grinding’ similar to the axe from Milewo. The side surfaces are finely ground. The edge
is horizontally arched. The butt is straight horizontal.

Fig. 14. Axe from Topolany, Bialystok district. Computer graphics: H. Lepionka.
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CULTURAL ATTRIBUTION

There are three groups of axes in the presented collection. The first one could morpho-
logically connected to the Funnel Beaker Culture. This refers to the axe from Jatéwka
and the morphology of this tool clearly refers to the type B introduced by Bogdan
Blacer (Balcer 1974, 2002). This type is characterized as axes with varying degrees of
widening above the blades, and then narrowing towards the butt. It also includes
specimens with parallel sides above the blade and then tapering towards the butt. They
usually have slightly convex walls, slightly curved edges and poorly distinguished butts
(Balcer 2002: 90).

The second group includes six axes with traits commonly associated with the Glob-
ular Amphorae Culture. These are the artefacts from: Bielsk Podlaski site 34, Milewo,
Pieszczaniki, Rygol, Suraz and Topolany. They have a trapezoidal or rectangular shape,
more often they are slender rather than stocky. In the side view, they are wedge-shaped
or ‘bullet-shaped’. The cross-sections are rectangular. On the frontal surfaces, often flat-
tened out, two or three grinding zones are visible, the last of which is usually polished
at the blade. Almost the entire surface of these forms is polished. The side surfaces of
the objects are usually thoroughly ground with a few flaking scars left. The blades and
butts shapes are straight or arched horizontally. Only in this morphological group are
visible traces of the use of hard machine grinding on axes from Milewo, Rygol and
Topolany. This type is characterized by long grinding lines and an extreme flattening
of the ground zone (Vemming ez al., 1983; Madsen 1984).

The above-described group of axes matches the style of axes commonly associated
with the Globular Amphorae Culture (Wislaniski 1966; Nosek 1967; Kempisty 1971;
Budziszewski and Gruzdz 2013). These are tetrahedral specimens with a carefully made
trapezoidal shape, completely or almost entirely smoothed. Their cross-sections are
rectangular and very regular, and they expand to varying degrees from the butts to
the blades (Wislaniski 1966: 39; Nosek 1967: 323—324; Balcer 1986: 209). The discussed
artefacts most often appear as an element of burials.

The axe from Hamulka requires separate discussion, it has both Globular Amphorae
Culture and Corded Ware Culture attributes. The issue of the occurrence of Globular
Amphorae Culture axes in Corded Ware Culture inventories was addressed by Jerzy
Libera, who separated those axes as a separate group (type E) in his typology of Corded
Ware Culture axes (Libera 2009, 2016).

The third group includes axes of typical Corded Ware Culture morphology from
Kucharéwka Kolonia. In the typology of Piotr Wlodarczak, based on inventories
from Lesser Poland, axes from this group can be classified as types IC, dated to the
third phase of development of the Corded Ware Culture (Wlodarczak 2006: 28,
120). Phase III, which is a period of deep regionalization of the Corded Ware Cul-
ture, is dated in Lesser Poland to 2600/2500 — 2200 BC (Wlodarczak 2006: 126).
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In the typology of Jerzy Libera for the axes of the Corded Ware Culture made of
Swieciechowski flint, the axe from the Kucharéwka Kolonia corresponds to type A,
which can be dated just like the axes from Lesser Poland (Wtodarczak 2006; Libera
2016: 486).

CONCLUSIONS

Podlasie was a region abounding in Cretaceous flint, outcrops of which occur in the
interfluve of the Bug and the Neman river. This raw material, described in this work
as the Cretaceous flint of the Bug and Neman interfluve, is one of the least recognized
flint raw materials from the territory of Poland. Based on the characteristics of mac-
roscopic features, it has been possible to distinguish several of its variations, though
many things remain unclear. Further research should be focused on petrochemical
analysis. On the other hand, we do not know all the occurrences of this raw material.
That problem would be a suitable topic for a future research programme.

The Museum’s collection includes objects that, in their ‘style’, refer to the Neolithic
cultures of the Polish Lowlands. Current knowledge indicates that there were two
regions with tetrahedral axe production: the mines in Krasne Siolo and Margionys.
Some objects in the collections can be connected to the Krasne Siolo mining complex.
This refers to the characteristic zonation of the flint mass visible on the axes from
Jatéwka, Pieszczanniki, Suraz and Topolany. That trait is characteristic of the flint from
the area of the Ro$ river (Gurina 1976; Czarniausky 1995; Barska 2002; Kalicki and
Kalicki 2012). The rest of the axes could have been made in other hitherto unknown
production sites. Future research should look for any traces of these workshops espe-
cially blanks and flakes with bifacial negatives.

In the whole picture outlined above, there is a lack of information about local,
long-lasting subneolithic communities. This collection lacks axes with an oval section
and a pick form of technology, equated with the products of the Pripet-Neman Culture
or Neman Culture (Czarniausky 1979; Dziedzic 2011).

Finally, a few more research postulates should be put forward. The first one would
be the need to create a register of flint axes from different regional institutions to con-
firm or modify the image drawn on the basis of the group of axes from the Museum
of Podlasie in Bialystok. It should also consider whether it is necessary to include in
the program the development of other macrolithic flint objects like - daggers, bifacial
tools and blades of sickles. The second postulate is that it is necessary to formulate a
program for the recognition of the local Cretaceous flint resources. This task should
consider the broad sampling of raw materials and the analysis using Geographic Infor-
mation Systems (GIS). In order to obtain the best results, it is also necessary to perform
specialist petrographic, geological and chemical testing.
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INTRODUCTION

There is a wide spectrum of siliceous rocks suitable for raw material of knapped stone
tools for prehistoric people in the mountainous areas of the Carpathian basin (Biré
1988, 2008; Kaminskd 2001, 2013; Rdcz 2013; Crandell 2014). This richness is due to
the complicated geological history of the Carpathians, developed in the Africa—Eurasia
Collision Zone within the Alpine orogenesis (Foldvary 1988; Plasienka ez a/., 1997;
Budai and Gyalog 2009; Mester ez 4l., 2012). In connection with the orogenic folding
of the Carpathians, strong volcanic activity took place in the Carpathian forelands
from the middle of the Miocene onwards. As a consequence, a series of Tertiary vol-
canic formations lie in the inner part of the Carpathian arc from the Danube Bend
(Visegrdd Mountains, Hungary) through the mountain ranges of Northern Hungary
and Southeastern Slovakia to the Vihorlat-Gutinian Ridge (Transcarpathian Ukraine)
and the Oag Mountains (Northern Romania; Harangi 2001; Kardtson 2006; Harangi
and Lenkey 2007). Mesozoic formations comprise mainly sedimentary siliceous rock
types (e.g., radiolarite, chert, hornstone), while volcanic formations contain eruptive
and metasomatic ones (e.g., obsidian, limnosilicites, silicified sandstone). This richness
in siliceous rocks is reflected by prehistoric lithic assemblages in archaeological sites of
the region (Dobosi 1978; Bir6 1988, 1998a; Simdn 1991).

The question of the identification of the raw materials of prehistoric knapped stone
implements was hardly raised before the 1980s. A general petrographic characterisation
of the rock types occurring in the lithic assemblages was quite usual in the monographs
about important Palacolithic sites (Kadi¢ 1916; Bartucz er al., 1940; Vértes 1964a;
Gdbori-Csdnk 1968). Despite this, the problem of the origin of the raw materials was
only rarely considered, mainly for specific and very characteristic rock types, such as
the obsidian (Szabé 1877), the Swieciechéw (grey white-spotted) flint (Vértes 1960)
or the quartz-porphyry (Vértes and Téth 1963). Similarly, the problem of acquisition
of lithic raw materials did not interest prehistorians in Hungary, although fortunate
discoveries revealed the existence of prehistoric mining activities (Hillebrand 1929;
Mészéros and Vértes 1955; Vértes 1964b; Fiilop 1973).

The situation changed from the 1980s onward; the geologist Jézsef Fiilop (1984) put
the problem of mineral raw materials in a historical perspective. His initiative led to
the linking of the geological, petrographical and archaeological problems of lithic raw
materials to each other. Petroarchaeological research that began after this in Hungary
had two foci: the identification of raw materials and the study of prehistoric mines
(Bird ed. 1986, 1987). The first topic concerned the recognition and characterisation
of siliceous rock types occurring on archaeological sites as well as the study of their
distribution as a problem of circulation (Bird 1988, 1998a; Simdn 1989; Bédcskay 1990;
Biré and Dobosi 1991; Bird ez al., 2000). Related analytical approaches were applied
to some particularly interesting raw materials: Carpathian obsidians, Transdanubian
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Fig. 1. Budapest-Farkasrét: A — view of the site; B — antler tools in level C; C — Mousterian-like sides-
craper. Photos: M. Gdbori.
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radiolarites and quartz-porphyry (Oddone ez 4l., 1999; Marké et al., 2003; Kasztovszky
and Bir6 2006; Bir6 ez al., 2009). The second topic was represented, on the one hand,
by further investigations at already known mines and, on the other hand, by looking
for new exploitation areas (Simdn 1986, 19952, 1995b; Biré and Regenye 1991; Bécskay
19952, 1995b, 1995¢; Bird 1995; Ringer 2003; Biré ez al., 20105 Szolyak 2011; Téth 2011).
The research projects concentrated only on some kind of raw materials: the Transdanu-
bian radiolarites, the Tevel flint, the quartz-porphyry and two specific limnosilicites.
As a consequence, these investigations concerned mainly the Transdanubian Range
and limited areas of the Biikk and Tokaj mountains.

THE DISCOVERY AND EXCAVATIONS OF THE FLINT MINE AT
BUDAPEST-FARKASRET

Although the presence of outcrops of a specific kind of chert, named Buda hornstone,
in the Buda Mountains was already known by geological and petrographical investiga-
tions (Kdroly 1936; Vaddsz 1960; Wein 1977; Juhdsz 1987), the developing Hungarian
petroarchaeological research did not pay attention to this potential raw material. Its
archaeological perspectives were opened by a fortuitous discovery made at the Denevér
street next to the Farkasrét cemetery in the western part of Budapest (Voros 1998-1999:
69; Bir6 2002: 131). A fragment of a mining tool made of antler and a few flint pieces
were found and reported to the Hungarian Geological Institute. Since the pieces
indicated an archaeological site, Veronika Gdbori-Csink from the Budapest Historical
Museum started investigations to verify the discovery.

At the location where the antler tool fragment had been found, the Denevér street
descends in a valley cut into dolomite (Fig. 1:A). On the upper part of the north-
eastern slope of the valley, a reddish spot in the white dolomite was found to be an
archaeological site (Gdbori-Csdnk 1988). Prospections by geoelectric method detected
low-resistivity zones of possible extraction pits under the surface (Pattantyts-A. 1986;
Pattantyts-A. and Simon 1986).

The excavations of the Budapest-Farkasrét site were carried out in three campaigns
in 1984, 1985 and 1987 with a 7 m large and 3.5 m long trench cut in the slope (Gabori-
Csank 1988, 1989; Gébori-Csdnk and Gabori 1995). Based on the morphology of the
surface after excavations, the site was interpreted as a small valley which had been open
during the Pleistocene but filled in before the Early Holocene. The infilling, composed
by eroded slope sediments, chert detritus, pebble levels and soil lenses of torrential
origin, had a complicated stratigraphy. However the archaeological material — consist-
ing of mining tools made of antler, knapping waste of chert and hammerstones — have
been found in three apparently undisturbed horizontal levels (Fig. 1:B). At the bottom
of the excavated area, two extraction pits were also observed (Gdbori-Csdnk and Gdbori
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Fig. 2. Sources of the Buda hornstone: A — geological formations potentially containing siliceous rocks;
B — Site 1 to 10 and ‘cherty dolomite’ formations (ochre spots) in the southern zone, occurrences of
Buda hornstone in the foothills (dashed line). Basic maps: GoogleMap, CAD: N. Faragd.
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1995). Of the 260 mining tools, 250 were made of red deer antler (V6ros 1998-1999,
2000). Besides nine truncated flakes and three retouched flakes, the only other lithic
artefact was classified as a simple side scraper. It was considered as to be characteristic
for the Mousterian (Gdbori Csdnk 1989: 19; Gdbori-Csdnk and Gdbori 1995: 31).

The age of the mining activity at Budapest-Farkasrét site is very difficult to deter-
mine. Gdbori-Csdnk and Miklés Gdbori (1995: 39—42) argued for a Middle Palaeolithic
timeframe for the following reasons: 1) the down cutting of the valley of the Denevér
street dates to the Holocene, while the small valley of the site has to date to the Pleis-
tocene; 2) there are no traces of blade production in the lithic material; 3) neither
polishing nor shaft holes could be found on the antler tools; 4) not one fragment of
pottery but a Mousterian side scraper was found in the lowest level (Fig. 1:C). Two
inconsistent radiocarbon dates have been obtained for the mine (Gdbori-Csink and
Gabori 1995: 415 Vords 1998-1999: 96): 40,350 + 950 BP (GrN 15567) from charcoal
found in the upper level and 3470 + 80 BP (B 4709) from an antler without clear
archaeological context. The first one corresponds more or less to the radiometric age
of the Middle Palaeolithic Mousterian site of Erd (Gabori-Csink 1968: 107), while the
second one is younger than the dates of the flint mine of Stimeg exploited from the
Middle Neolithic to the Middle Copper Age (Bicskay 1995a: 392).

THE GEOLOGICAL CONTEXT OF THE BUDA HORNSTONE

Gébori-Csdnk and Gébori (1995) concentrated on the archaeological problems of
the Budapest-Farkasrét flint mine. Despite this, sedimentological analysis of the
stratigraphic sequence was not carried out. Concerning the origins of the sediments
filling up the small valley, they cited published geological descriptions of the area.
Neither the petrography nor the geological context of the extracted raw material
was discussed.

According to Katalin T. Bir6 (2002: 131), the outcrops of the Buda hornstone were
visited several times in the course of the systematic raw material surveys in the 1980s.
The Lithotheca Comparative Raw Material Collection of the Hungarian National
Museum has 11 samples of the Buda hornstone coming from seven localities (Biré and
Dobosi 1991: 1415, 112, 123, 136—137; Biré e al., 2000: 20, 151). These localities represent
geological occurrences of the formation named ‘cherty dolomite’ which dates to the
Carnian stage of the Upper Triassic (Wein 1977: 17-19). According to recent geologi-
cal nomenclature, this belongs to the Sashegy Dolomite Member of the Mdtydshegy
Formation (Gyalog et al., 2017). Sashegy Dolomite consists of grey dolomite formed
in deep marine conditions. It contains grey or brownish-grey chert nodules and lenses,
distributed parallel to the layers of the dolomite. In the Buda Mountains, it appears in
the Irhds-drok—Sas-Hill zone and in the Hdrmashatdr-Hill zone in the southern and



New Perspectives on the Problems of the Exploitation Area and the Prebistoric Use | 173

northern part respectively (Fig. 2:A). In the northern part, chert nodules and layers
also occur in the Mdtydshegy Limestone Member of the same formation (Gyalog e#
al., 2017) but this material currently seems not to be of any archaeological importance.
New palacontological data suggest that some parts of the cherty dolomite in the
southern zone could be dated to the Early and Middle Norian (Karddi ez al., 2016).
For evaluating the accessibility of the Buda hornstone, it is worth noting that nodules
can also be found in the blocks of Upper Eocene breccia-conglomerates (for example,
close to the Budapest-Farkasrét site in the southern zone; Fig. 3).

BUDA HORNSTONE IN ARCHAEOLOGICAL ASSEMBLAGES

During the excavation of the flint mine of Budapest-Farkasrét, not much was known
about the distribution of this raw material in archaeological assemblages. Despite its
relative early mineralogical-petrographical and geological definition in the literature
(Kdroly 1936; Vaddsz 1960; Wein 1977; Juhdsz 1987), the real recognition of this material
in archaeological assemblages came only at the beginning of the 1990s. Certainly, the

Fig. 3. Buda hornstone blocks in the brecciated formation at Site 5. Photo: N. Farago.
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fact that this rock was extracted by prehistoric people drew the attention of archaeolo-
gists to the need to look for it among the raw materials in lithic assemblages.

Though the raw material of the majority (more than 8o percent) of the Early Bronze
Age Bell-Beaker Culture assemblage of Budapest-Hollandi street is labelled “Triassic
hornstone’, it is obvious from the paper of Bir6 (1991) that it is the same rock type
as we know nowadays as ‘Buda hornstone’. However, according to the catalogue of
the Lithotheca, she created this actual denomination in 1988: samples 86/019, 86/020
and 86/021 collected respectively at the Ordég-orom, Végviri-szikla and Irhds-drok
(Budapest XII) localities were attributed to ‘hornstone’, while samples 88/006, 89/020
and 89/019 from the same localities to ‘Buda hornstone’.

Once this specific raw material had been clearly identified as Buda hornstone, it was
reported from a couple of sites (Table 1, Fig. 4). Eva Csongrddiné Balogh (1992) pre-
sented a lithic assemblage from the Szigetszentmiklés-Udiilésor site of the Bell-Beaker

Table 1. Occurrences of Buda hornstone on archaeological sites (see Fig. 4).
BA - Bronze Age; CA — Copper Age; EBA — Early Bronze Age; LCA — Late Copper Age; MBA — Middle Bronze
Age; MP — Middle Palaeolithic

No Name O.f the. District, Age, culture QuantiFy, Reference
archaeological site county proportion
1 Bia-Oreghegy Pest MBA, Vatya >50% Csongradiné Balogh
1998; Horvath 2009
2 | Béleske-Vorosgyir Tolna EBA, Nagyrév, 5 of 28 pcs | Horvith ez al., 2000a
MBA, Vatya
3 | Budakaldsz Pest LCA, Baden 10 of 175 | Balogh 2009
pes
3 | Budakaldsz Pest EBA, Bell-Beaker |80 of 86 Horvith 2017
pes
4 | Budapest-Albertfalva | Budapest XI | EBA, Bell-Beaker; |>80% Biré 2002
CA, Furchenstich

5 | Budapest-BEAC Budapest XI | MBA, Vatya Horvdth 2009
6 | Budapest-Csepel, II. | Budapest XXI | EBA, Bell-Beaker |39 pcs Biré 2002

Rékéczi Ferenc street
7 | Budapest-Hollandi | Budapest XXI | EBA, Bell-Beaker |>80% Bir6 1991

street
8 | Budapest-Képosztds- | Budapest IV |LCA 25% Bir6 1998b

megyer
9 | Budapest-Medve Budapest XXI |LCA 35% Bir6 1998b

street
10 | Budapest-Péteri Budapest MBA, Vatya Horvith 2009

major XXIII
11 | Csongrdd-Vidre Csongrad MBA, Vatya Horvith 2009
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12 | Dunadjviros-Koszi- | Fejér MBA, Vatya Horvdth 2009
derpadlds
13 | Erd(-Parkviros) Pest MP, Quina type 19 of 810 | Mester 2004
Mousterian pcs
14 |Igar-Vimpuszta- Fejér MBA, Vatya Horvith 2009
Galdstya
15 | Kakucs-Balladomb | Pest MBA, Vatya Horvith 2009
16 | Lovasberény-Mihd- | Fejér MBA, Vatya Horvith 2009
lyvar
17 | Mende-Lednyvir Pest MBA, Vatya Horvith 2009
18 | Nagykdros-Foldvar | Pest MBA, Vatya Horvith 2009
19 | Pdkozd-Vir Fejér MBA, Vatya Horvdth 2009
20 | Pdty-Nagyhegy Pest MBA, Vatya Horvith 2009
21 | Solymdr-M4tyds- Dest MBA, Vatya Horvith 2009
domb
22 | Soroksér-Virhegy Budapest MBA, Vatya Horvith 2009
XXIII
23 | Szazhalombatta-S4n- | Pest EBA, Nagyrév, 90% Horvith ez al., 2000b,
chegy / Szédzhalom- MBA, Vatya 2001; Petd et al.,
batta-Foldvar 2002; Horvith 2005
24 | Szigetszentmikl6s- Pest EBA, Bell-Beaker |37.9% Csongrddiné Balogh
Udiil8sor 1992
25 | Tészeg Jasz-Nagykun- | MBA 1 of 55 pes | Csongradiné Balogh
Szolnok 1998, 2001
26 | Tarkeve-Terchalom | Jdsz-Nagykun- | MBA, Ottomdny |4 of 10 pcs | Csongrddiné Balogh
Szolnok 2001; Horvath 2009

Culture, still in the close vicinity of Budapest and of the raw material sources of the
Buda Mountains. The main raw material there (37.9%) was also Buda hornstone com-
pleted by quartzite pebbles, several types of radiolarites and obsidian. She published a
small part of the old collections of the Middle Bronze Age sites of Bia-Oreghegy and
Tészeg (Csongradiné Balogh 1998). Apart from the important information about the
use-wear analysis concerning these 34 pieces, the raw materials were also identified:
more than a half of the finds of Bia-Oreghegy are made on Buda hornstone, while only
a single one of the five knapped stone artefacts from Tészeg was found to be of this
material. From a later publication it became obvious that this latter piece is unique
among the finds from that well known and iconic site near the Tisza River, because
none of the newly published so pieces were made on Buda hornstone (Csongradiné
Balogh 2001). In this paper, another Bronze Age tell site was mentioned from the
Great Hungarian Plain, Tarkeve-Terechalom, where four of the ten analysed pieces
were made of a specific ‘grey hornstone variant’, without any precision concerning
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Fig. 4. The dots show the occurrence of Buda hornstone at prehistoric archaeological sites (see Table 1).
The source is indicated by the star symbol. CAD: Zs. Mester.

their provenance but perhaps Buda hornstone too. From the Late Copper Age, the
raw materials of both Budapest-Medve street and Budapest-Kédposztdsmegyer sites
contained respectively 35 and 25 percent of Buda hornstone (Bird 1998b: Fig. 2). The
famous cemetery of the Baden Culture at Budakaldsz was also mentioned in this arti-
cle, but later a whole monograph was dedicated to this topic (Balogh 2009). Accord-
ing to the detailed analysis of the lithic assemblages found in the graves, most of the
pieces could be attributed to local limnosilicite and distant radiolarite variants, and
only less than 10 pieces of the 175 were made of the specific hornstone from the Buda
Mountains. In 2000, another distant occurrence of the Buda hornstone, dated to the
Early-Middle Bronze Age, was reported from Boleske-Vordsgyir, lying about 100 km
south of the source area (Horvith ez al., 2000a). Among the analysed 28 pieces, only
s were made of Buda hornstone. Still in this paper, some references could be found
to the raw material distribution of the lithic assemblage of the chronologically similar
Szézhalombatta-Sédnchegy / Szézhalombatta-Foldvér sites. According to the author, 9o
percent of the assemblage could be attributed to this raw material, which is not surpris-
ing, according to its close vicinity to Budapest. A later series of detailed studies were
published about this very important site-complex and the lithic finds from the more
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recent excavation seasons, but the high ratio of the Buda hornstone remained the same
among the large assemblage (Horvith ez al., 2000b; Pet§ et al., 2002; Horvith 2005).

In 2002, a more comprehensive paper was published by Biré about the utiliza-
tion of Buda hornstone, and new information was published about Bronze Age sites
in the region of Budapest, the source of this raw material. The Budapest-Albertfalva
site showed significant amount of lithic material from the Early Bronze Age Bell-
Beaker Culture, and partly from the Copper Age Furchenstich culture. Among these
assemblages, the Buda hornstone is dominant, comprising more than 80% of the
finds (Bir6 2002: 132). The author also mentioned the chronologically similar settle-
ment and cemetery of Budapest-Csepel, II. Rdkéczi Ferenc street. According to the
preliminary information, 39 pieces of Buda hornstone accompanied by two broken
pottery vessels were found in one single pit, which was interpreted as a symbolic
grave. Due to the synthesis published by Tiinde Horvith (2009), the list of the Buda
hornstone occurrences from the Middle Bronze Age was completed with a series of
sites: Pakozd-Vir, Kakucs-Balladomb, Igar-Vimpuszta-Galastya, Bia—Oreghegy, Buda-
pest-BEAC, Dunadjvéros-Kosziderpadlds, Lovasberény-Mihdlyvar, Mende-Lednyvar,
Nagykdros-Foldvar, Budapest-Péteri major, Soroksar-Varhegy, Solymar-Mdtydsdomb,
Csongrdd-Vidre, Pity-Nagyhegy. The latest published information about an assem-
blage containing this raw material is from Budakaldsz, where an exceptionally large
Bell-Beaker cemetery (1070 graves!) and a contemporary settlement were unearthed
(Horvith 2017). Among the 86 pieces from the cemetery, only 6 were made of lydite,
radiolarite or limnoquartzite, while the rest were of Buda hornstone.

NEW INSIGHTS ON THE USE OF BUDA HORNSTONE AS
A PREHISTORIC RAW MATERIAL

The growing amount of archaeological evidences demonstrates the importance of this
raw material in the lithic economy of prehistoric communities in the region. Thus the
question arose whether more extraction places existed in its source area. The ongoing
research of the authors aims to clarify the mode of acquisition and management of the
Buda hornstone in time and space. It attempts to look for traces of human activities
near the outcrops and for occurrence of this raw material at archaeological sites, first
of all in the region, as well as to study the procurement strategies and technical behav-
iour related to this rock type. Finally, this research is the result of the joining of three
parallel interests. Dealing with the problems of raw material sources and inspired by
the research at flint mines in Poland, two of us (Norbert Faragé and Zsolt Mester) are
inspired to re-study the almost unpublished Budapest-Farkasrét site. Motivated by a
fortuitous discovery, one of us (Ferenc Cserpdk) has attempted to find more traces of
prehistoric exploitation of the Buda hornstone. And finally one of us (D4vid Kraus),
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Fig. 5. Site 6 of the Buda hornstone: A — view of a stone accumulation; B — artefacts collected.

Photos: E. Cserpék, N. Faragé.
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currently engaged in undertaking preventive excavations in the south-western part of
Budapest is interested in clarifying contextual questions of the observed occurrences
of this raw material close to prehistoric sites.

Field surveys

The first knapped artefacts of the Buda hornstone were found in Farkas valley near the
Budapest-Farkasrét cemetery during an excursion in Autumn 2012. This unexpected
discovery drew attention to this rock as a raw material. Based on information collected
from archaeological and geological literature (Kdroly 1936; Dienes 1968; Wein 1977;
Gdbori-Csink 1989; Csongradiné Balogh 1992; Horvéth ez al., 2000a; Bir6 2002; Hor-
véth 2005, 2009) a field survey program was established. Systematic prospection was
started in Spring 2013. Using the geological map published by Gyorgy Wein (1977),
occurrences of cherty dolomite were identified in the field in both northern and
southern zones. Until Summer 2017, fifteen outcrops of the Buda hornstone had been
localised. Up to now, only Outcrops 1 to 9 have yielded artefacts proving the prehistoric
activities and which are considered as sites (Fig. 2:B). Outcrops 10 to 15 still seem to
be only geological sites. In most cases, the human activity on these sites comprises the
presence of core remains and flakes without any ceramics. At Outcrop 6, however,
hammerstones were also abundant (Fig. 5). The surface morphology at Outcrops 3,
6, 8 and 9 suggests the possibility of the existence of extraction structures. Evidently,
this requires further investigation. It is worth noting that the dolomite embedding the
chert nodules is also varied: it is highly pulverised in the Farkas valley (Sites 1, 2 and
4) and at Budapest-Farkasrét (Site 5), broken and friable at Ordég-orom (Site 3), and
bedded at Végviri-szikla and Budakeszi-Kavics-drok (Sites 8 and 9).

Petrography
The chemical composition, mineralogical and petrographical definition of the Buda
hornstone are less researched. Apart from Elemér Vadész (1960: 92) who studied it even
in thin section (Biré and Dobosi 1991: 123; Bir6 2002: 131, footnote 1), there is only an
old paper of Erzsébet Kdroly (1936) that was dedicated to this topic. According to her
data, the Buda hornstone, having silica content about 97%, occurrs in limestone and
dolomite. It is a minor component of the surrounding rocks, occurring as nodules,
flat nodules, lenses and layers. The colour varies from light grey to dark grey, brownish
and reddish variations, but greenish, purple shades can also appear.

Based on our macroscopic observations, the horn-like lustre is not necessarily
a property of this rock which occurs in lustreless variations too. It has splinter and
conchoidal fracture, flat-angled cracks also can be observed. In terms of homogeneity,
veins and light spots in the material were also detected in several cases. The veins run
irregularly in different directions, the light grey spots are separated by a blurred border,
with no directional orientation. In some pieces, there are cavities, ranging from a few
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mm to I-1.§ cm, with quartz crystals inside. The cortex is whitish, light brownish,
reddish, not homogeneous, rough and crumbly in many cases.

We observed several colour variants, it then emerged that they may differ in their
chemical composition too. The purple colour appears along the veins and cracks in
cloudy shape, possibly this is hematite, but further investigations are needed to verify
this. The question arises whether it is possible to make differentiation according to
colour variants. Three thin sections have been prepared from three different colour
variants for investigation under the microscope. We selected a green and a red one from
Site 6, and a grey one from Outcrop 12. It was soon discovered during the cutting that
the green colour resulted from biological (plant) effect, the reason probably is that it
was exposed on the surface for a long time. Each stone is tough, breaks along cracks
and difficult to grind. The grey variant’s texture is fine and full of spherical, cloudy
nodules, some of them have blurred edge, other ones have sharper edges (Fig. 6: A and
B). These nodules are about 0.14 to 0.76 mm in size; many of them are silicified and
contain some chalcedony. The texture is full of small particles at high magnification

Fig. 6. Petrographic characteristics of Buda hornstone in thin sections: A — grey variant, circular fossil
remains and nodule; B — grey variant, texture; C — red variant, circular fossil remains; D — red variant,

nodule. Microphotos: R. K. Péter.
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and there are many cracks in it. Some nodules have chalcedony and quartzite. There
are some circular fossil remains about 0.16 mm in diameter. Some remains can be
suspected of being shells, one of them is subsequently silicified, and its size is about
o.21 mm. The red variant’s fabric is finer than the grey one, there are fewer nodules
and it has some chalcedony too (Fig. 6: C and D). It is interesting that it has material
filling the smaller interstices, and this is just visible in high magnification with crossed
polarised light. There are some circular fossil remains, from 0.03 to 0.13 mm in diam-
eter. An elongated fossil, 4.29 mm long and 0.32 mm wide, could be a sponge spicule.
It has a few remains that could be shells, sized between 0.22 and 0.29 mm. The green
variant has fewer fine inclusions; the texture is dirtier, containing a little chalcedony
and quartzite. It has 1—2 nodules only; they are about 0.56 mm long and 0.1 mm wide.
There are a few circular fossil remains; the biggest one is 0.38 mm in diameter.

Based on the thin section examinations, we made a clear distinction between the
three samples, thus proving our basic idea that variants in colours differed also in
internal properties. The grey one has a lot more nodules and it has the most fossils
too, the red one has slightly less nodules and fossils and its texture is also different,
lastly the green one differs greatly, it has a dirtier texture and nodules, fossils were
hardly present in it. It is important to note that no conclusion can be drawn for the
entire collection based only on these samples. However, these studies have justified the
need for, and the importance of, further studies. Based on current field observations,
different colour variants occur together, but it is still unclear whether variations based
on colours would be suitable for identifying sources.

Archaeology

Although the primary autochthonous sources of the Buda hornstone could be lim-
ited to the extension of the above mentioned geological formations, other types of
raw material sources need also to be taken into consideration when reconstructing
prehistoric lithic procurement (Turq 2005; Mester et al., 2012). The identified Sites
I to 9 are located at 250—300 m above sea level. From this area, foothills stretch out
to the south, covered by Pleistocene slope sediments and loess-like sediments (Wein
1977) in which were cut stream valleys running from northwest to southeast. These
circumstances suggest the Buda hornstone could have been obtained from a secondary
autochthonous type of source.

In the last few years, archacological supervision has been conducted during house
constructions in the Spanyolrét, Maddrhegy, Hossztrét, Gazdagrét and Sasad quarters
lying on this foothill between 130 and 195 m above sea level (Fig. 2:B). In the western
part of this area, small (up to 5 cm) patinated fragments of Buda hornstone came up
in the uppermost (o to 40 cm) soil level that can be interpreted as a result of erosional
processes in the Holocene period. On the contrary, in the eastern part of the area, large
quantities of bigger boulders (the size of a fist or child-head) have been unearthed from
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Fig. 7. Buried slope sediment with fragments of Buda hornstone in the foothill area (Nevegy koz,
Budapest XI). A — profile of the site; B — Blocks collected at this locality. Photos: D. Kraus, N. Faragé.



New Perspectives on the Problems of the Exploitation Area and the Prebistoric Use | 183

the clayey and loessic sediments below the Holocene soil (Fig. 7). It probably represents
erosional accumulations from older (probably Pleistocene) periods. The most interest-
ing observation was made at two archaeological sites where Buda hornstone fragments
have been found in the excavation of a settlement of the Transdanubian Linear Pottery
culture. However it is not clear yet whether Neolithic people used this raw material.

CONCLUSIONS

The existence of Upper Triassic chert in the Buda Mountains was demonstrated by
geologists in the first half of the last century (Kéroly 1936). It occurs in the mountains
in a northern and a southern zone (Wein 1977). Its use by prehistoric people was
proven by the extraction site of Budapest-Farkasrét (in the southern zone). The exca-
vations of the site between 1984 and 1987 yielded more than 200 mining tools, made
almost exclusively of red deer antler, as well as hammerstones and a few retouched
artefacts among the large quantity of lithic material recovered. The radiometric dating
of the mine was ambiguous: one of the dates represents a Middle Palaeolithic age, the
other one an early Middle Bronze Age. Initially, it was thought that the Palaeolithic
age was thought to be reliable but without any archaeological evidence.

Since this raw material has been identified as Buda hornstone, it was recognised in
the archaeological material of several prehistoric sites. Its significant occurrence firstly
can be dated to the Late Copper Age Baden culture, and it became more abundant
through the Early Bronze age Bell-Beaker culture until the Middle Bronze Age tell cul-
tures, namely Nagyrév and Vatya horizons. The spatial distribution of this specific raw
material is fairly limited, it is fond in assemblages from within a zone about so-100 km
around the original outcrops (Fig. 4). The characteristic tool types at most localities
from the Bronze Age were bifacial tools, arrowheads, saw-like tools or scrapers, alto-
gether this industry has a rather archaic aspect. The technology of the assemblages can
be characterized mostly as a flake oriented one, which is due partly to the very poor
quality of this raw material (Horvdth 2005, 2009). In connection with the nature of
the material, some scholars suggest the possibility of deliberate utilization of fire both
during the mining of the blocks and/or during the preparation of the blanks (Bir6
2002; Horvédth 2005). Recently, this topic has been a subject of a detailed analysis of
a specific limnosilicite as well as of quartz-porphyry (metarhyolite) from the Biikk
Mountains. This concluded that either obtaining or production techniques involving
intense heat would need a more complicated technology, and thus the study of this
question requires a more elaborate research background (T6th 2016).

Concerning the archaeological evidence for the older dating of the Budapest-
Farkasrét site, the lithic assemblage of the Middle Palaeolithic site of Erd where the
Buda hornstone would have played an important role beside the dominant quartzite
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is often cited (Bird 1991: 94, 1998b: 160, 2002: 131; Horvédth 2009: 421). They refer to
the study of Istvin Dienes (1968) who undertook an analysis of the raw materials of
the site. Here it should be noted that in fact, neither Dienes nor Gdbori-Csink men-
tion that any raw material of Erd had originated from the Buda Mountains. Dienes
(1968: 111) gave only a global attribution for all the raw materials (23.8% in total) dif-
ferent from quartzite. Based on analogous rock types known from the mountains, he
attributed sedimentary rocks with yellow and brown colour to the Jurassic, while those
with grey and black colour to the Triassic. He was convinced that all these types could
be collected by the prehistoric inhabitants from the nearby gravels of Helvetian (i.e.
Burdigalian) age. The mistake concerning the importance of the Buda hornstone in the
assemblage of Erd is probably due to the misunderstanding of the table presenting the
raw material composition of the industry by tool types following the determinations of
Dienes (Gabori-Csdnk 1968: 174). There are hornstone (‘silex corné — 127 pcs), Triassic
chert (silex triasique’ — 5 pes), and Jurassic chert (‘silex jurassique’ — 1 pc.) on the list.
It is clear that these names refer to general rock types, rather than specific varieties. An
analysis carried out by one of us has confirmed that in fact the Buda hornstone really is
present in the assemblage (Mester 2004: 236). In total 129 artefacts were attributed to
more than six macroscopically different chert types. Among them 19 belong to a type
similar to the Buda hornstone obtained from the Budapest-Farkasrét extraction site.
So it seems hardly likely that the Neanderthals of Erd had invested a lot of energy in
mining for such a small amount of raw material. Consequently, it has to be stated here,
despite the conclusion made by Gdbori-Csdnk the Palaeolithic age of the Budapest-
Farkasrét mine cannot be supported by the material from the site at Erd.

Similarly, the data referring to the Buda industry from the Lower Palacolithic
period are wrong too (Biré 1991: 94, 1998b: 160; Horvéth 2009: 421). In this case also
the mistake is based on the appearance of the ‘hornstone’ in the publication of Lészlé
Vértes (1965: 104) as one of the raw materials of the pebbles found together with Mid-
dle Pleistocene fauna at the caves of the Castle-Hill of Buda. Vértes, however, showed
that these finds were not artefacts.

In the framework of the ongoing research program, a systematic check of the raw
materials in the lithic assemblages of prehistoric sites unearthed in the region of Buda-
pest is planned. It will clarify if Buda hornstone were used by prehistoric knappers in
other periods too. In a wider perspective, it is an important and fascinating question
whether prehistoric groups had similar or different strategies for the procurement and
management of Buda hornstone according to periods or cultural units. The analysis of
the technical behaviour will provide further data for studying these issues.

Our first results obtained during field surveys are very promising in order to identify
more extraction sites. To look for extraction pits or other mining features the appli-
cation of geophysical methods and a thorough analysis of the surface morphology
are required. Similarly, the geomorphological context of the Budapest-Farkasrét site
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needs to be understood. Thus new geoarchaeological investigations are required. The
evaluation of the recently recognised occurrences in the foothill area as a potential raw
material source is also crucial for a better reconstruction of procurement strategies (cf.
Fernandes ez al., 2008). For the same reason, the petrographic characterisation of the
variants have to be continued.
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Examining Raw Material of Stone Tools.
Siliceous Marl from the Eastern Part
of the Polish Carpathians Re-interpreted

Andrzej Pelisiak®

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-Czgstochowa Uplands, ‘chocolate’ flint, and Swieciechéw (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 Dynéw marl or siliceous marls were suggested as the most popular. To correct
the classification of raw material of these artefacts HCI (Hydrochloric acid) was used for test-
ing both raw material samples and the artefacts of the so-called Dynéw or siliceous marls. The
results of the analysis shows that so-called Dynéw 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-
Czestochowa Uplands, ‘chocolate’ flint, Swieciechéw (grey white-spotted) and Vol-

* Institute of Archaeology, University of Rzeszéw, 10 Moniuszki str. 35-o15 Rzeszéw, Poland; e-mail:
a.pelisiak@gmail.com



192 | Pelisiak

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 (Koztowski 19705
Kaczanowska and Lech 1977; Kaczanowka 1985; Czopek and Kadrow 1988; Kadrow
1990, 1997; Zakoscielna 1996; Kukutka 1998; Valde-Nowak 1999, 2000; Valde-Nowak
and Gancarski 1999; Mitura 2004, 2006, 2007; Dgbiec 2005; Szeliga 2009; Pelisiak
and Rybicka 2013; Debiec ez al., 2014; Dobrzynski ez al., 2014; Pelisiak 20172, 2017b).

On the other hand, some local raw materials were also in use. Among them the so-
called Dynéw matls or siliceous marls were frequently noted in the assemblages. The
so-called Dynéw marl was probably for a first time recognized in Neolithic material
found near Wesota village, Brzozéw district, on the Dynéw 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, Htudno, Wesota and Barycz villages (Brzozéw
district; Parczewski 1986).

Numerous items made of so-called Dynéw 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 Zwigczyca, Site 3
(actually part of Rzeszéw town; Debiec ez al., 2014), Cieszacin, Site 41, Jarostaw district
(Dgbiec ez al., 2015), and Rzeszéw, Site 117 (Czopek ez al., 2014); the Funnel Beaker
culture site in Przybdwka, Site 1, Krosno district (Gancarski ez al., 2008); Corded Ware
culture sites in Szczytna, Site 6, Jarostaw district (Pelisiak 2017a) and Srednia, Site 3,
Przemysl district (Jarosz 2002); Mierzanowice culture sites in Boratyn, Site 17, Jarostaw
district (Nowak 2016), Kariczuga, Site § KM, Przeworsk district (Koperski and Kostek
1997) and Jarostaw, Site 158 (Pelisiak and Rybicka 2013), and Otomani-Fiizesabony
culture sites in Trzcinica, Site 1, Jasto district (Gancarski and Valde-Nowak 1999) and
Jasto, 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 (Mata 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 (HCI) 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 Pfichystal (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-Krg¢pak, Malawa and Leszczawa (Przemys] Foot-
hills), and Ulanica (Dynéw 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 Dynéw/sili-
ceous marl were in fact of yellowish or grey-yellowish hornstone (cherts). Moreover,
the so-called Dynéw 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, Rzeszéw 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
Rzeszéw (Site 117); A — Krepak, Bircza commune, Przemysl distr.; B — Malawa, Bircza commune,

Przemyd] distr.; C — Leszczawa, Bircza commune, Przemysl distr.; D — Morochéw, Zagdrz commune,
Sanok distr.; E — Pakoszowka, Sanok commune, Sanok distr; F — Pielna, Zarszyn commune,
Sanok distr; G — Rzeszéw, Site 117, Rzeszéw 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

L

Fig. 2. Outcrops of siliceous raw material in the eastern part of the Polish Carpathians. 1 — siliceous
marls including so called Dynéw 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 Dynéw, Strzyzéw and Przemysl foothills as well as in the other parts of
the eastern Polish Carpathians (e.g., Wdowiarz 1949; Gucik 1961; Kotlarczyk ez al., 1977;
Lesczyniski et al., 1995; Rajchel and Myszkowska 1998; Leszczyniski 2003, 2004; Garecka
2008; Gérniak 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 200r;
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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 archacological 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 Pawel 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 Dynéw, 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 Dynéw 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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Jana Esther Fries, Doris GutsmiedI-Schiimann, Jo Zalea Matias and Ulrike Rambus-
check (eds.), Images of the Past. Gender and its Representations. Waxmann 2017: Miinster,
New York, pp. 220, 65 colour illustrations. Frauen—Forschung—Archiologie Band 12.

Reviewed by Zuzanna Rézaniska-Tuta

The issue of gender in social sciences began to be a topic of interest at the turn of
the 1950s and 1960s. In the field of archaeology, this subject appeared with a twenty-
year delay. The term ‘gender archaeology’ was introduced to the scientific discourse
by Margaret Conkey and Janet Spector in their article from 1984 (Gero and Conkey
1991: XI). This was closely related to the feminist critique of science, which negatively
assessed previous research made from the androcentric point of view and expressed
the need to place a woman in the role of a subject (Conkey and Gero 1991: 3—4). The
tasks of archaeology of gender are primarily attempts to analyse ways of constructing
gender identity in the past based on archacological sources and passing this knowledge
to a wider audience, but also criticism of structures and male bias in academic and
museum reality (Conkey and Gero 1997: 430; Johnson 2013: 140).

The collective work Images of the Past. Gender and its Representations edited by
J. E. Fries, D. Gutsmiedl-Schiimann, J. Z. Matias and U. Rambuscheck in 2017 in
Germany, published by the international scientific publisher Waxmann, is another
interesting item in line with the mainstream of cultural gender research of the past. The
considerations included in the publication primarily focus on the importance of visual
content as a medium of information on gender identity used by authors of popular
science books, computer game developers, or curators of exhibitions in archaeological
museums. The book is divided into two parts: I. Images of the Past in Academia and
Popular Media and II. Images of the Past in Museums. Each of them contains five
articles, written in English or German, resulting from two scientific conferences: the
‘Gender in Museums’ session, which was held as part of the Nordwestdeutscher Ver-
band fiir Altertumskunde Symposium in Liibeck in 2013 and the ‘Images of the Past:
Gender and its Representations” hosted at the conference of the European Association
of Archaeologists in Istanbul in 2014.

In the first article: Chloé Belard (France), critically refers to the presentation of Gallic
and Celtic women in publications from the late 19th to the first half of the twentieth cen-
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tury. Female characters who were young and pretty, representing the type of beauty prevail-
ing in a given era, were shown as perfect mothers and wives, looking after a household. This
view has its roots in the social model of the nineteenth-century middle class. This type of
depiction can also be found in many popular science publications from different fields even
today. The author of the article proves that reliable analysis of archacological material as
well as Greek and Roman written sources, without neglecting the context of their creation,
can allow us to change this way of thinking. The researcher mentions numerous examples
of archaeological sources, both burials and individual products of material culture showing
anthropomorphic performances, dated to the period that she discusses. The results of her
analysis indicate that the opposing division into male and female did not exist, and the
social structure of groups was much more complex.

Caroline Trémeaud (France) is the author of another article commenting on the
subject, titled How to Make Prebistory Attractive. Women's Representation of the Bronze
and Iron Age. It raises the issue of how women of the Bronze and Iron Age were
presented. The researcher uses illustrations from scientific publications as examples.
She comes to a similar conclusion as the author of the previously discussed article.
Prehistoric women have been portrayed and are often still being portrayed through
the prism of the aesthetic preferences of the times in which the illustration was made.
In order to make the subject more attractive to the contemporary audience, gender
stereotypes are reproduced, and the female characters are sexualised.

In his text, ‘It has always been like that ... How Televised Prebistory Explains what is Natural,
Georg Koch (Germany) analyses British, German and American popular science television
programs that show life in the Stone Age. These films, which have a wider audience than
archaeological publications, play an important social and political role. Prehistory appears as
an argument in contemporary social discourse on what is ‘natural’ in human life. Interestingly,
the programs created in the 1980s and 1990s are characterized by more scientific, analytical
approach to the subject. Back then, filmmakers collaborated with scientists and put more
emphasis on questioning gender stereotypes. A change took place around the year 2000.
Newer TV programs emphasize a more emotional, narrative portrayal of life in the Stone
Age. Instead of scientific thesis, they rely on apparent knowledge and attempts to explain
phenomena and connect them with the present, duplicating stereotypes. For example, they
depict an archaeologically unproven division of work into typically ‘masculine’ and feminine’
in the Paleolithic.

Another article titled Is iz all Warfare and Treasure Hunting? Gender Roles and Representa-
tions in Video Games, written by Rachael Sycamore (England) analysis video games of which
the action takes place in Antiquity or the Middle Ages, or those in which the main character
is an archaeologist. Sycamore comes to the conclusion that there is a much smaller number
of female rather than male characters in such games. The females that are present have their
image sexualized. In addition, heroes and heroines are the subject of sexual stereotypes in
relation to both their social roles and a (modern?) ideal model of physical appearance. The



Book Rewiews | 205

world itself is very much simplified. Enormous emphasis is placed in these games on warfare
and combat, which highly distorts the picture of life in ancient communities.

The last article included in the publication’s first part is by Katji Filt (Finland) and is
titled, Armour Fetishism, Homosociality and Masculine Display. The Representations of Medieval
Knights and Viking Men in lllustrated Non-fictional Books for Young Readers. The author analy-
ses selected items published in the last 25 years in terms of how the masculinity of knights
and vikings is represented. She finds that this is clearly characterized by a male perspective. In
both cases, books about Vikings and those about medieval knights, the activities of the male
community are focused on physical strength and fitness. Women are presented very rarely, in
separation from the masculine world, and their depicted role in society is diminished. Both
groups are presented as an impersonal whole. Male collectives are of a military nature and
masculinity appears as a world of relations between the members of these collectives.

The second part of the book is opened by an article: 7he Image of Women in Spanish
Archaeological Museums during the last Decade. A Gender Perspective, by Lourdes Prados Tor-
reira and Clary Lopez Ruiz (Spain). The aim of the article was to analyse the way in which
women have been presented in recent archacological exhibitions in Spanish museums. Even
though women quite often make up the majority of museum staff members and hold impor-
tant positions within museums, there are still very many archaeological exhibitions that treat
this social group marginally. They popularise stereotypes suggesting that gender roles have
remained unchanged throughout the ages and between cultures. The researchers also cite
positive examples of exhibitions where female activities were presented on an equal footing
with those of men. Educational reconstructions, where there is no archacological evidence that
a given activity was typical only for women or men, show people of both sexes, for example
in the case of pottery or painting in caves.

In the next text, under the title Archiologie und Geschlecht im Germanischen Nationalmu-
seum, Niirnberg, Claudia Merthen (Germany) comes to similar conclusions regarding museum
exhibitions. The researcher also draws attention to the issues of unequal opportunities in the
archacological career development for women and men.

The article by Kirsten Eppler (Germany): Frau-Mann, Jung-Alt, Arm-Reich. Museet Darstel-
lung und visualisierung frithmittelalterlicher Gesellschafis- und Gender (re) konstruktionen im
Landesmuseum Wurttwemberg describes part of an exhibition concerning the Early Middle
Ages, exhibited at the Landesmuseum Wurttemberg in Stuttgart. The author focuses on the
role of Exhibition design and visual performances in Attempts at (re) constructing gender
in the Middle Ages. Eppler suggests that the choice of flat, grey silhouettes - ‘shadows’, as
a background for archaeological objects, despite binary (female-martial, young-old, etc.)
presentations leave more space for imagination and the personal interpretation for visitors,
therefore broadening the perspective in thinking about gender roles.

In the following text, by Christina Jacob (Germany), titled Horkheim, Klingenberg, and
Talheim. Geschlechterollen in der Archiologischen Sammlung der Stadtischen Museen Heilbronn,
the author (who is a museum worker) describes how the manner of displaying archaeological
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objects has changed over the past 25 years. She refers in more detail to a fragment of Neolithic
exhibition, the mass burial of Talheim. The researcher concludes that the results of anthropo-
logical analyses, such as the state of teeth, and archaeological relics themselves provide little
evidence for discussions about gender roles, and this issue should be the subject of guided
tours and museum workshops.

The last article of the reviewed publication, titled Man the Hunter? Zur Konzeption von
Geschlechterollen im palion, Forschungs- und Erlrbniszentrum Schoninger Speere, is written by
Gabriele Zipf (Germany). The author presents the innovative concept of an exhibition built
around the discovery of Middle Paleolithic wooden spears from Schéningen (Germany).
The exhibit, consisting of many artistic reconstructions showing the activities performed by
contemporary people, is an example of one that displays male and female characters and
children equally, without an imaginary division of their tasks based on gender.

In summary, the visual image is an extremely important tool for propagating and under-
standing archaeology. Reconstructions, made with the use of various techniques, enrich sci-
entific and popular science publications, museum exhibitions, presentations accompanying
lectures or archaeological television programs. The authors of the articles contained in the
reviewed book focus on the ways of presenting female and male sexes in such reconstructions.
In their texts they clearly show that gender stereotypes are still ubiquitous in both popular
and scientific activities related to archaeology, and their impact on the perception of social
roles in the past and archaeology itself is definitely negative.

I think that the articles published in lmages of the Past. Gender and its Representations
are interesting and important items that should prompt reflection among archaeologists
employed in scientific and museum facilities. I can especially recommend it to Polish research-
ers, due to the fact that the issues of gender in the past are basically absent in the archacological
discourse in Poland.
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Eva Lenneis (ed.), Erste Bauerndérfer - Alteste Kultbauten. Die friihe und mittlere
Jungsteinzeit in Niederisterreich. Wien 2018: Verlag der Osterreichischen Akademie der
Wissenschaften, pp. 479. numerous figures in text. Archiologie Niederosterreichs 1.

Reviewed by Joanna Pyzel

A synthetic overview of the whole prehistory and early history of a country or a cer-
tain region is always an ambitious task that poses demanding challenges. Researchers
involved in such a task face many controversial questions today: who is the audience
for such projects? What has to be chosen out of the constantly growing data and how
should it be presented? Ernst Lauermann and Franz Pieler, editors of a new series
‘Archiologie Niederdsterreichs’ (Archaeology of Lower Austria) followed a quite differ-
ent perspective than the recent “The Past Societies series in Poland (Urbariczyk 2016).

The new Austrian series draws upon a five volume work from the 1990s but sig-
nificantly exceeds its capacity: a printed hardback edition of not less than 11 volumes
is planned, and e-book versions of them are scheduled as well.

The whole series is addressed to everyone interested in the prehistory of the Lower
Austrian countryside and this broad, but still quite local target group, explicitly
approached by the head of the government (Landeshauptfrau) in the foreword of
the first book already published, justifies the choice of the publication language: it is
consequently only in German, without any English summary.

Interestingly, specific volumes are not published in chronological order. The first
that was released in January 2018 and is reviewed here deals with the early and middle
Neolithic (MN): the Linear Pottery Culture (LBK) and succeeding western group of
the Lengyel Culture (LC) as well as to a limited extent the Stroke Pottery Culture
(STK). This volume was edited by Eva Lenneis, who invited 17 researchers to partici-
pate in this project.

In the traditional printed form of the book diverse modern techniques have been
applied, for example virtual reconstructions and computer visualisations. In general
numerous excellent figures: maps, plans, photos and drawings as well as the overall
outstanding quality of this edition are its real strength. It is both an intellectual and
sensual pleasure to hold such a book in one’s hand and turn its pages.

It is very hard to make an overview of the whole period in one book and it is simi-
larly difficult to summarise it in a brief review. The presented book has a lot of various
types of information, very condensed, and although its predecessor was published
not so long ago (Lenneis ez 4l., 1995), the growth of new data obtained due to various
large-scale emergency excavations as well as special research projects is really impres-
sive. Everyone can pick out something particularly interesting for him- or herself that
is why this review will present quite a subjective view of this excellent book.
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The whole volume starts off with an introduction (chapter 1), which contains a brief
history of research on the early and middle Neolithic periods in Lower Austria (Joris
Coolen, Michael Doneus, Elisabeth Rammer). This is followed by a presentation of a
settlement of specific cultures on a regional level with relation to different natural condi-
tions (Joris Coolen), elaborated further in more detail for selected micro-regions that
were the subjects of intensive research projects, such as the Horn basin (Franz Pieler), the
Melk region, known only from non-invasive survey programs (Joris Coolen) as well the
St. Pélten region, extensively studied due to recent emergency excavations (Christoph
Blesl and Eva Lenneis).

The core part of this volume consists of two main chapters corresponding to the main
chronological parts of the period in question: chapter 2 deals with the early Neolithic LBK
culture, chapter 3 with LC and STK cultures of the middle Neolithic. The structure of
both chapters is very similar. At their beginnings, houses and settlements are presented,
although the description of the LBK (by Eva Lenneis) is much longer that of the MN
cultures (Eva Lenneis, Elisabeth Rammer). This is due to a much better state of research
on the early Neolithic, which enables the application of hierarchical division of settlements
into special sites, central sites, secondary sites and single households. Especially in this
part of the book, much hitherto unpublished data is presented. The following sub-chapter
dealing with LBK burials (Eva Lenneis), both from graveyards and settlements is similarly
much longer than the corresponding section for the LC and STK (Eva Lenneis, Christine
Neugebauer-Maresch), which reflects the unequal quantities of data for both periods in
Lower Austria. When it comes to finds of figurines as well as anthropo- and zoomorphic
vessels for the two stages of the Neolithic, the similar richness of the material available
leads to comparably detailed chapters on cult and religion (LBK by Nadezdha Kotova,
Peter Stadler, Eva Lenneis, MN by Elisabeth Rammer, Michael Donneus).

All other ‘mundane’ artefacts are described in the following sub-chapters under the
common title ‘material culture’. After the pottery with a discussion of the respective relative
chronologies based on it (LBK by Eva Lenneis and Franz Pieler, LK by Michael Doneus
and Elisabeth Rammer, STK by Eva Lenneis), lithics (both parts by Inna Mateiciucovd),
ground stone (LBK by Eva Lenneis, MN by Gerhard Trnka), as well as bone, teeth and
antler artefacts (all by Daniela Fehlmann) are presented. In the latter parts, one can find
some remarks on the Neolithic subsistence and economy, which constitutes a good transi-
tion to subsequent sub-chapters on ‘economy — trade — raw materials’. The chapter then
outlines issues connected with agriculture (all by Marianne Kohler-Schneider), animal
husbandry including hunting practices (all by Erich Pucher) as well as raw material supply
and distant contacts (LBK by Inna Mateiciucovd, Eva Lenneis, Michael Gotzinger, MN
by Inna Mateiciucovd, Gerhard Trnka, Michael Gétzinger). The final sub-chapters (in
both cases written by Eva Lenneis) deal with the absolute chronology of specific periods.
Each of these two basic chapters has its own reference list, followed by general as well as
detailed maps with catalogues of all sites from the period in study.
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The shorter chapter 3 includes an additional, relatively extensive sub-chapter (placed
between papers on settlements and burials) written by Wolfgang Neubauer, Goerg Zotti
and Eva Lenneis on enclosures, mainly ringworks, which are the best studied type of middle
Neolithic sites in Lower Austria. This presentation is based mainly on recent systematic and
extensive research on them including survey but also digital terrain models used as a tool to
estimate the suggested astronomic and other orientation of these monuments. The obtained
results are sobering, they remove the hope for a rapid and simple solution of this fascinat-
ing phenomenon. It is worth mentioning that authors in general resist the temptation of
grand narratives, remain grounded in regional data, sometimes even criticizing overhasty
interpretations such as the claims that Goseck is the ‘oldest observatory’. Interestingly the
impact of Central German research on the circular enclosure discussion is practically ignored
here: the only paper from the whole Halle ringwork conference (Bertemes and Meller 2012)
mentioned in this book is by Austrian Gerhard Trnka and this omission cannot be explained
by any language barrier.

This regional and highly empirical approach distinguishes the whole reviewed publication
(this can explain the small mistake in the Central-European presentation of the MN with
STK extending over Lesser Poland instead of the local Malice Culture: fig. 3_or). Therefore
it offers a very good overview, which can serve as a starting point for subsequent studies and
interpretations than a singular voice in a particular discussion for example on the origins of
the LBK or circular enclosures phenomenon, although the data from this country indeed
have the potential to play a crucial role in such debates. The existence of such controversies
is of course not at all neglected in this book but they are only briefly mentioned and not
comprehensively elucidated. Interestingly not all authors share the same point of view on
different disputed topics. For example Nadezdha Kotova and Peter Stadler suggest that the
origins of the LBK can be related to rapid direct contacts (migrations) from Anatolia (chapter
2.3.1.) whereas other authors (Eva Lenneis, Franz Pieler — chapter 2.4.1.1.) stress the role of the
Starcevo culture in this process. There is also no consistent interpretation of the demise of the
LBK: according to Lenneis the observed chronological hiatus between this culture and the
LC can be explained by insufficient research (chapter 3.7.), Wolfgang Neubauer in his paper
on enclosures stresses their innovative character which could have resulted from the need to
legitimate power and rights of a new population (chapter 3.2.1.). This impression of a com-
pletely new beginning at this time, albeit not so explicitly stated, is additionally strengthened
by data presented in other chapters (especially on economy, chapter 3.6.). It would have been
tempting to follow this issue more closely, which is not, however, the task of such an overview.

Contradictions of this kind (pointed out in the preface by Eva Lenneis) are not a weak-
ness and by no means result from a lack of cooperation between the researchers involved in
the project. On the contrary — the whole books makes a very coherent and well-balanced
impression. Although it is a compilation of papers by many authors almost no information
is unnecessarily repeated, which is actually unusual for such publications. The whole volume
is very well prepared, coordinated and supervised by the editor who did not, however, restrict
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the authors’ autonomy too much. That is why some issues important for them (such as the
excellent chapter on the reconstructions of landscape and vegetation — chapter 2.5.1.1.) have
a presentation that is much longer that the average and the chapters are of disproportionally
various length.

In general one can admire the discipline of all authors who, as already mentioned, con-
sequently followed the rules of an overview of local prehistory for every interested person
(finding a balance between a popular and scientific publication) and did not lose too much
space to very specialised controversies or grand, pan-European narratives. This has resulted
in a comprehensive compendium presenting the current state of research on the early and
middle Neolithic periods in Lower Austria.

This publication does not refer to the very recent chronological estimations concerning
the quite late beginnings of the LBK (Jakucs ¢z al., 2016). This may be due to the fact that,
although published in 2018, the papers had been prepared since 2012. Over time more and
more material will not be up to date anymore, however the whole volume will definitely
not lose its relevance for a long time. Because of its consistent empiricism, this important
book will be a basic source of information about the early and middle Neolithic cultures also
beyond Lower Austria itself.
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Antonin Prichystal, Lithic raw materials in Prebistoric Times of Eastern Central Europe,
Brno 2013: Masaryk University, pp. 351, 147 illustrations in the text.

Reviewed by Katarzyna Kerneder-Gubala

The book of Antonin Ptichystal Lithic raw materials in Prehistoric Times of Eastern Central
Europe is one of the most important and valuable syntheses in the field of petroarchaeology,
especially in the case of the lithic raw materials used in Central Europe during Prehistory. It
was published in 2013 by the Masaryk University in Brno, and consists of 11 chapters divided
into subsections.

The book is written in English, as a translation of Czech language version (Pfichystal
2009). The basic part of the book discusses particular groups of raw materials. The last
chapter constitutes a set of coloured illustrations (XI. Picture Supplement). Apart from the
numbered chapters, there are parts without numeration, not included in the table of contents.
A bibliography is included after each section, but there is no separate part with a list of cited
literature for the whole work.

Chapter I is an Introduction (pp. 9—46), divided into 5 subsections. The author discusses
here the context of prehistoric research in Central Europe (p. 10), with a wide list of literature
and articles of special significance (p. 11). He also defines the area of research (the term ‘Central
Europe’) and explains that the monograph is focussed especially on the Czech Republic and
Slovakia. This is important, because in some later sections, the disproportion between these
territories and the rest is noticeable.

Also in this part, the author describes the individual geological units of the Czech Repub-
lic, Slovakia, Hungary, Poland, Austria, Germany (chapters 1.2, 1.3, 1.4 with subsections). He
discusses the geological units of Eastern Central Europe (Hercynian Central Europe, Alpine-
Carpathian area and East European Plain) with further, detailed discussion on six geologi-
cal units (the Czech Massif, the Lesser Poland Upland [Matopolska Upland], the Western
Carpathians, the Eastern Alps, the Pannonian Basin System and Fenosarmatian Platform).
This is well illustrated on the map (p. 17).

According to the chronological order, the author describes the oldest Bohemian silicites
(Fig. 23), the Devonian radiolarites of the Bardo Unit and other younger deposits, such as
Jurassic limestone, Cretaceous cherts, spongiolites, sandstones and marls (p. 33). He considers
also moldavite as a unique raw material — a glass of the Tertiary period, which is in fact of
tektitic origin. He also pays more attention to the quaternary erratic raw materials — gravels of
quartz, amphibolite, quartzite and serpentine. When discussing the Sleza region, the author
emphasizes the major role of gabbro, in his opinion used for the manufacture of polished
tools by the communities of the Corded Ware Culture in this region.

In the next sub-chapter, the book’s author characterizes the raw materials of the Lesser
Poland Upland (Matopolska Upland), Swietokrzyskie (Holy Cross) Mountains, the Western
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Carpathian (I.4.3), Eastern Alps (I.4.4) and the East European/Russian Platform regions. One
of the most important parts of this chapter concerns the research methods used by the author
for the analysis of raw material for flaked lithic artefacts (I.5.1) and polished tools (I.5.2), which
can be helpful for other researchers who conduct works in this field.

The lengthy chapter II — Raw Materials of flaked lithic artefacts (pp. 47-186) starts with
the classification of raw materials and criteria adopted by the book’s author in their discussion.
He underlines the problem of nomenclature for the same siliceous raw materials and proposes
its unification using the term Ssilicites’. This is a valuable postulate, but probably it would be
difficult to change names in every country, where local terms (such as ‘flint’ in Poland), are
already widely used. The insertion of a new term could produce a series of misunderstandings.

In the next part of chapter II, Pfichystal focuses on the resources of raw materials in
individual regions, starting with the Czech Republic (IL.2.2). These are of a range of geo-
logical ages, from the Proterozoic ftanites, Ordovician spongiolites, Silurian and Devonian
cherts (II.2.2.3-8), Late Carboniferous and Permian lymnic silicites (II.2.2.10-12), Jurassic
cherts and Cretaceous spongiolites. In the part dedicated to Moravia and Silesia (I1.2.3), the
author describes the raw materials of the Bohemian Massif and the Carpathians, starting with
Devonian and Lower Carboniferous radiolarites of the Ponikev Formation, that occur in the
European Mountain range — from the Swietokrzyskie (Holy Cross) Mountains, through the
Sudeten to the Pyrenees and Cornwall in England (p. 68).

The subsequent part concentrates on the raw materials of the vicinity of Brno. These are
the Jurassic cherts, such as Strinskd Skdla or Olomucany type, well known since the 1970s
and the Krumlovsky Les type of chert from South West Moravia (I1.2.3.10). The author men-
tions here that the term ‘Krumlovsky Les type chert and its three variants had been coined
by himself, while the Polish scholar Jacek Lech has suggested the name Moravsky Krumlov
hornstone, which is still in use in the Polish literature (Lech 1981).

The next sections of the chapter I1.2.3. discuss the spongiolites of Western Moravia and
Silesia, the Jurassic cherts of the Pavlov Hills, the Menilite chert of the Krosno — Silesian
Series and others, such as the Borsice type (p. 89), as well as Jurassic radiolarites from the
territory of Moravia.

In part I1.2.4, Pfichystal focuses on the silicites of Austria. Among the ones mentioned are
the radiolarites of Vienna Mauer from the Ober St. Veit Klippen Belt as the most important
raw material (p. 94). The booK’s author believes that these radiolarites differ from those of the
Pieniny Klippen Belt in Slovakia and refers here to the latest research in this subject, which
has recently been published (II.2.4.1; see Brandl ef al., 2014). He compares them also to the
radiolarites from the Danube river (II.2.4.2), and other sources of the Carpathian Foredeep
in Lower Austria (I1.2.4.3).

The regions of Thuringia, Saxony and Bavaria in Germany are the subject of the next
section (IL.2.5). In the opinion of the book’s author, the main raw materials that occur there
are erratic and Jurassic silicites. They were acquired through the use of mining methods and
distributed over great distances.
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The next area described in the book is Poland. This chapter constitutes a general review
of Polish raw materials. It contains the basic literature for each described issue, but some of
the data and references could be more recent. The author keeps here also to the division of
raw materials in terms of their geological chronology. As he indicates, the oldest materials
(Ordovician chalcedony cherts, Silurian lydite, and Devonian radiolarites of Bardo type) are
located in the Swictokrzyskie (Holy Cross) Mountains and in Silesia. The author mentions
that radiolarites of Bardo type were used during the Stone Age in Poland, but researchers
have called them ‘quartz- lydite shale’ or ‘Morzyszéw type flint’.

In a further section, Pfichystal discusses the Permian limnic silicites of the Intra-Sudetic
Basin, the glacigenic silicites of the Opole Groszowice type that have never been described in
the Polish archaeological or geological literature (p. 106), or Opole silicified chalk marl and
others, of local meaning (I1.2.6.16). He stresses, that Jurassic silicites were one of the most
important raw materials of Central Europe that were used and distributed even in the Lower
and Middle Palaeolithic. This is the reason why he discusses in detail the variants of the flints
from Cracow-Czestochowa Upland (see Kaczanowska and Koztowski 1976).

When describing the striped flint, Pfichystal emphasizes its technical and aesthetic values.
A separate part is dedicated to the ‘chocolate’ flint (silicite). Here the author has not avoided
mistakes in the localization of the outcrops in Northern margin of the Swietokrzyskie (Holy
Cross) Mountains, when writes, for example, that its deposits have a total length of approxi-
mately so km, while it is over 9o km (p. 108, see for example Budziszewski 2008). Also the
most important known locations of its extraction indicated here are not complete. He lists
sites such as: Wierzbica I (now Polany Kolonie II), Radom district, Oronisko II, Szydtowiec
district, Gliniany, Opatéw district, Itza — Krzemieniec, Radom district, Guzéw and Chronéw,
Szydtowiec district, but doesnt mention other important points, such as Wierzbica “Zele,
Radom district, or Tomaszéw, Szydlowiec district. It can be said also, that they are listed in
random order, not in accordance with their geographical spacing. The further description
of raw material refers to the Romuald Schild’s (1971) macroscopic division into 11 categories.

The author also describes other raw materials from Poland, such as: Cretaceous Ozaréw
silicite (flint), which had been discovered already in the 1920s and researched in the 1990s (p.
109), as well as Turonian age flints — Swieciechéw (grey white-spotted) flint. The part about
the Carpathian raw materials, where the author describes in detail the issue of the radiolarites
from the Pieniny Klippen Belt (p. 111), their role during the Stone Age in Poland and indicates
distribution routes in the Cracow region, Little Poland voivodeship is very important. He
doesn’t forget to describe other important but less known Carpathian raw materials such as
the Mikuszowice chert, Bircza flint, menilite chert of the Dukla unit and the Dynéw marl.

In the next section, Slovakian silicites are discussed in detail (II.2.7, p. 118). The author
underlines here that the most important are the Jurassic radiolarites (II.2.7.5), that occur
within the Pieniny Klippen Belt, but also in other geological units (p. 119, Fig. 69). He indi-
cates the current problem of the distinguishing of radiolarites from different parts of primary
and secondary deposits (Pieniny Klippen Belt, Wag and Vlara rivers, Vienna Triassic radio-
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larites, Hungarian outcrops). In the next chapters (II.2.7.6-9) the book’s author underlines
also the role of Miocene limnic silicites known from Central and Eastern Slovakia. In the
following sections he discusses the less-known Lower Palacozoic lydites (black siliceous rocks),
obtained from pebbles since the Palacolithic, the Carboniferous geisirite, Upper Jurassic
and Lower Cretaceous cherts, Paleogene Menilite cherts already described in the part about
Polish raw materials, numulite cherts and Paleogene cherts of the Ondawa type, which were
used by the Corded Ware Culture communities. The author underlines the role of silicites
from Poland and Hungary imported to the territory of Slovakia during the Neolithic period.

In the next chapter, the author presents the raw materials of Hungary (II.2.8.1-2, pp.
126-127). According to the ordering of the discussions according to geological chronological
order, he starts with general description of the Paleozoic lydite, Mesozoic radiolarites and
cherts, Miocene limnic silicites (limnic quarzites or hydroquarzites). He describes in more
detail the Szentgal type radiolarite, which has a wider importance during the Neolithic and
Eneolithic, with the mine of Szentgal-Tuzkuveshagy (p. 130). Other Hungarian mining sites
in the Jurassic radiolarite outcrops are: Bakonycsernye — at the north end of the Bakony Mts
Mountains, Harskut, Labatlan and Dunaszentmiklds of Gerecse Mountains and others. Here
again the problem of distinguishing of radiolarites from different outcrops is underlined.
The author dedicates a separate part of this chapter to the Sumeg chert that was widespread
during the Stone Age, especially in the Neolithic (pp. 131-132), the Tevel flint (II.2.8.10) as
well as tertiary geisirites, hydroquarzite, limnic silicites and others, that manifest themselves
in the north-eastern part of Hungary associated with the Tertiary volcanic mountains of
Tokaj-Zemplin, Bukk, Matra, Cserhat, Bérzsony and Pilis.

The problem of glacigenic deposites of silicites, are considered here as a separate part,
together for all the geographical regions (IL.2.1, p. 51).

The next sub-section of the book (II.3.1; Fig. 75) considers quartz and its variants, from
Bavaria, Bohemia, Moravia, Hungary, Slovakia. These materials were used since the Lower
and Middle Palaeolithic (Cave Kulna — Taubachien, Moravian Karst). Part I1.3.3 discusses
the varieties of hydrothermal chalcedony, jasper and agate of the Permian volcanic rocks. An
important feature of this part are the definitions of these raw materials and their comparison
with each other. This section is an important voice in discussion of differentiation and termi-
nology of radiolarite — jasper. In some countries, these terms are wrongly used for some raw
materials, what cause confusion. Radiolarite and jasper were both used during prehistory, also
in the territory of Poland (see Jochemczyk 2002). The next chapter concentrates on the opal
of Tertiary, volcanic rocks of the Western Carpathians (I1.3.4.). The book’s author discusses
them with a division into those from Central Slovakia, Eastern Slovakia and Northern Hun-
gary (p. 150). The next section provides a discussion of the siliceous weathering products of
serpentinite and other metamorphic rocks. Interestingly, these materials are present also in
Lower Silesia I1.3.5.8 (pp. 156-157).

Finally the book’s author describes natural glasses — with a map of their occurrence (Fig.
84). These are obsidian, moldavite and other types of natural glass resulting from lightning
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strikes (fulgurites). The author explains the origins of particular glasses and indicates their
occurrence in tertiary glass in Stiavnické Vrchy in Central Slovakia, in Tokay-Zemplin hills,
on the Slovak-Hungarian border, and Transcarpathian Ukraine (I.4.1.1—4). A separate chapter
(IL.4.1.5) constitutes the use of obsidian in prehistory, where the author emphasizes its impor-
tance in different periods. Subsequent chapters discuss the less-known raw materials that were
locally used in prehistory (II.4.2—4, Fig. 86 p. 166): quartzites from various deposits of the
southern part of the Czech Republic, Saxony and Saxony-Anhalt, Moravia, Lower Austria
(176-177), porcelanites and hornstone, corals and silicified wood (pp. 186-187). Porcelanite,
which in the opinion of the book’s author also occurs in Poland — Silesian St. Anne Moun-
tain (Géra Swietej Anny), is labelled porcelanite-jasper or even jasper by some geologists (see
Wozniak et al., 2010).

Chapter III (pp. 189-238) Raw materials of Polished Stone Tools is divided according to the
genesis of rocks into three sections — metamorphic rocks, volcanic rocks and sedimentary
rocks. This part is much shorter than the earlier one. The author only describes selected raw
materials, that in his opinion were the most valuable. In each part, there is a detailed char-
acterisation of the varieties of particular rocks and their provenance. After each section, as in
the case of the previous chapters, there is a list of cited literature.

Pfichystal first describes thermally metamorphosed greenschist and metabasite (Fig. 95),
which served most frequently as the raw material for polished tools in Moravia, Silesia and
Slovakia. Here the book’s author draws attention to the terminological mistakes that are fre-
quent in this field, citing his own observations. The next chapters concentrate on the metaba-
sites of southern Moravia (p. 196), the green schist from Hungary, and the Little Carpathians
in western Slovakia and Southwestern Poland. There is also a part considering the possibilities
of the distribution of metabasites of the Jizerské Hhory (Jizera Mountains) in the northern
Czech Republic, amphibolite and serpentinite. As the author indicates, serpentinite was one
of the earliest identified and described raw material in the territory of Czech Republic and in
Poland (Jariska Gora hill, Gogotéw-Jordanéw Massif in Lower Silesia). It is worth noting that
in this chapter the book’s author does not mention erratic rocks which also could have been
and indeed probably were an important source of raw material, as indicated by the research
of, for example Janusz Skoczylas (2001) or Piotr Chachlikowski (1994, 1997). The next sec-
tion concerns Jadeite (II1.Ls), where the author discusses terminological problems — jade in
English means also nephrite. As he underlines, in Central Europe many raw materials have
been called jadeite, but the nearest outcrops are located in the Western Alps and beyond.
Eclogite is a rock coexisting with jade, used in the territory of the Czech Republic. Marble,
a hard crystalline metamorphic form of limestone (II1.1.8), as the author indicates, could
have serve as good material for the creation of figural art. At the end of this part, the book’s
author describes quartz — silimanite rocks, the fibrolites of western Moravia and southern
Bohemia and other metamorphic rocks located in Slovakia, Moravia and Bohemia (IIL.1.10).

Volcanic (igneous) rocks are the subject of chapter III.2. The author describes here
diorite, porphyritic microdiorite, which occurs in the Bohemian Massif and Slovakia
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(IIL.2.1.1-2). The next important rock discussed is andesite (p. 221—222), located in the
tertiary volcanic mountains of central Slovakia, eastern Slovakia, northern Hungary and
also in the Carpathian Flysch Belt and on the northern margin of the Pieniny Klippen Belt
in Poland (Szczawnica-Kroscienko, Wdzar Mountain). Paleozoic melaphyres of Central
Europe were used for making polished tools in Slovakia. Gabbro, as the book’s author indi-
cates, was rarely used in the early Neolithic, but often for Corded Ware Culture axe produc-
tion. As was already noted, this rock is common among erratic sources, and this indicates
scope for some other research, this raw material is very difficult for treatment (Cholewa
2004). Chapter III.2.5 describes basalt and its outcrops in Bohemia, Moravia, Slovakia,
Hungary and Poland. Basalt was willingly used in the Middle Neolithic and Early Bronze
Age in Poland, especially in the regions of Greater Poland (Wielkopolska) and Kujawy. It
is worth adding that these issues are discussed in-depth in papers of Chachlikowski (for
example 1994, 1997), but his works are not mentioned here by the book’s author. In the next
sub-sections, the author describes variants of basalts: diabase, metadiabase, metadolerite
of Moravia within the volcanic rocks of the Konice-Mlade¢ Belt and in Silesia (Czech,
Polish), spilite, teschenite and picrite known from Moravia, Poland, Western Slovakia, but
here probably obtained from river pebbles.

Sedimentary rocks are the subject of the next chapter (I11.3). The book’s author describes
here siltstone, silty shale, greywacke from the Lower Carboniferous clastic rocks, known from
Czech and Polish Silesia, and sandstones occurring in many outcrops of Central Europe. Also
covered are Paleogene claystone in eastern Slovakia and limestone used for figural art or to
make ornaments. In the next chapters are described bituminous siderite claystone (Czech
local name), Brezina shale (southern Moravia), Iron ores and others, such as siltstone and
claystone from various sources (I11.3.1-8).

The short chapter IV (pp. 239—240) concerns the raw materials used for production of
wristguards — which in the Bell Beaker Culture, Proto — Unietice and the Nitra group served
to protect the inner part of the archer’s wrist from the recoil of the bowstring. As the author
notes — they were made mainly of sandstones, siltstones and other sedimentary rocks. How-
ever he does not mention that using schist was also very common and seems to have had a
special meaning in this time (see, for example, Budziszewski and Whodarczak 2010).

Another equally brief chapter V (pp. 241-245) describes the raw materials of whetstones,
that is, according to the author’s definitions, small artefacts used for finishing of polishing
tools or grinding during the Neolithic and Eneolithic periods, as well as in younger periods
for sharpening knives and other metal tools. As the author notes, in prehistory, they were
made mainly of sandstones.

Chapter VI (pp. 245-262) concerns the raw materials for mortars, saddle Querns, rotary
Querns and millstones. Here the author characterizes the basic features of particular tools (p.
246). He emphasises that the function of the tool guided the selection of the raw material.
Interestingly, the author discusses the succession of raw materials used for these tools during
the Neolithic, Hallstatt, La Tene and early Middle Ages. He defines the most important
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raw materials for particular groups of tools (VI.4—VLi13), that is very valuable for future
comparative studies.

Chapter VII (pp. 263—268) contains comparative information about the raw materials of
stone spindle whorls from Ukraine, Poland, Moravia and Bohemia.

Chapter VIII describes halite (pp. 269—273). The major salt deposits in Central Europe
are shown on a map. These are sources in eastern Slovakia — with Miocene salt rocks, used in
the Middle Ages (VIIL.1.), Ukrainian deposits, which were used already in the Neolithic and
Bronze Age (VIIL.2), Wieliczka near Cracow (VIIL.3), exploited from the middle Neolithic,
the Austrian (VIII.4) salt deposits from Salzkammergut and East German region in Halle.
The author gives here interesting historical information about the salt exploitation and use.

One of the last chapters is devoted to the use of fossils in prehistory (pp. 275-280). Here
the book’s author gives interesting examples from Central European sites since Palacolithic
which confirm that prehistoric people were interested in such objects, used probably as
amulets and talismans.

The last short chapter — X Pseudoartefacts (pp. 281—284) is also very interesting. It contains
illustrated examples of pseudoartefacts, that were once thought to be authentic ancient stone
artefacts.

The last part of the book (XI) contains coloured illustrations documenting the raw mate-
rials discussed earlier in the volume. This can be helpful for comparison of artefacts with
particular photographs of raw materials known from Central Europe.

To summarize: In this book, the author has touched almost every problem associated with
lithic raw materials and their use in prehistory and historical periods. Some issues have been
treated in great detail, while others have been covered more generally, but in every part of
the book, the reader will find more references to more specific literature. In some chapters,
the divisions into sections and sub-sections could be less complicated, because the current
arrangement causes repetition of information. The construction of the work, however, allows
precisely and quickly finding desired information, because every part seems to be independent
of the rest, with its own bibliography.

Of particular interest and helpful is the rich illustrative material in particular chapters
with schematic maps, photographs of deposits, outcrops, as well as the colour supplement
in chapter XI.

Each subsection of this part is divided into further sub-sections relating to the macro—
and microscopic characteristics of the raw materials from particular geological units and their
sources used in prehistory. This procedure increases the clarity and transparency of the book.
But the lack of a summary of the book or individual chapters can be noted.

At some points, uncertainty is visible in the text. Some problems and raw materials are
described without any explanation or references. An example is the case of the problem of
the so-called radiolarite of Bardo type and its exploitation during the Mesolithic in Poland,
where the author doesn’t give any references to the literature or further information about
this issue, when the author writes about the material for the first time (chapter I, I1.2.6).
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This information occurs only in next chapters. It is also noteworthy that, when discussing
the Slqia region in Poland, the booK’s author emphasizes the major role of gabbro used in
his opinion for the manufacture of polished tools, however, as has already been said, among
some other researches there are also opposite opinions on this thesis (Cf, for example,
Cholewa 2004: 102). It is also noticeable that on Fig 31 (a map of Carpathian and selected
geological units), there is only the territory of Slovakia and the Czech Republic shown,
while the book’s author describes here all Carpathian regions. For many of the geological
units described in the book, there is no localisation on this map. This information could
increase the clarity of the discussions. Chapter II is very detailed. It is a wide cross-section
of described raw materials and areas, with bibliography for each discussed issue. In the part
that refers to Polish territory, the author draws attention to raw materials that are rarely
noticed, or not noticed at all, by other researchers. A valuable part of this chapter is an
attempt of indication of a method for distinguishing them and maps locating the deposits
discussed. Also interesting is that author give here historical information, as in chapter VIIL

In this monograph, the author presents his magnificent, valuable experience and his
own discoveries in the issue that is the subject of this book. What is also valuable, the author
describes raw materials already known to other researchers that were used by prehistoric
communities, as well as those that have not yet been found in the material currently known
from archeological sites, but their exploitation in the past could have been possible. What is
also important, every issue is described here in its geological context.

This book is an invaluable source of information and a compendium of knowledge about
the lithic raw materials of Central Europe.
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A Case Study From the Site of Alsény¢k-Bétaszék
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