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EXTRALOCAL RAW MATERIALS
IN THE SWIDERIAN CULTURE. CASE STUDY
OF KRAKOW-BIEZANOW SITES

ABSTRACT: The Swiderian is part of Tanged Point Technocomplex, the Late Glacial cultural unit of North European
Plains. It is dated between middle part of the Younger Dryas and early Preboreal (12.7—11.4 kyr BP). Raw material
economy of the Swiderian communities is one of the most discussed issues. Researchers present a dynamic system based
on local or semi local resources (provinces), on one hand, on the other — supplemented with extralocal materials.
Chocolate flint, spread up to 700 km from its outcrops, was the most desired raw material. Long-distance circulation
of raw materials supports the idea of great mobility in that period, as well as an existence of interregional exchange
systems. This paper deals with new data brought to light by extensive rescue excavations carried out in the Krakow
region in southern Poland. The most popular resource in the western part of Little Poland was a local Jurassic flint of
high quality. A small number of extralocal raw materials were also recognized. The research objective was to analyze
their role in lithic production and utilization amongst the local Swiderian communities. Special attention was paid to
chocolate flint and radiolarite, for which comprehensive studies were undertaken. Analyzed artefacts were classified
into groups following guidelines of "dynamic classification”, which allowed us to investigate process of their use in
lithic production. Our analysis showed that either finished products were manufactured elsewhere and subsequently
were brought to the site or cores were exploited on site, while their initial preparation was carried out outside the site.
This research was also carried out in respect to functional differentiation of the researched area which revealed some
interrelation between spatial organization and use of extralocal raw materials. Relevant models were presented as an
explanation of the results. Presented data displayed additional vectors of Swiderian migrations in the region.
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INTRODUCTION

Tanged Point Groups defined by Taute (1968) — TP
Culture acc. Koztowski (1999) or TP Technocomplex
acc. Burdukiewicz (2011) — is the youngest cultural unit
involved in process of resettling of North European
Plains after ice sheet retreated in the Late Glacial. TPC
was simultaneously to Arched-Backed Point (ABP) in
western and central part of Europe (Weber ef al. 2011)
and other backed industries (i.e., Molodovian,
Epigravettian) in Eastern Europe (Zaliznyak 1999), but
it occupied more northern position reaching a northern
periphery of Plains. In the early phase, dated to the end
of Allerad and beginning of Younger Dryas, TPC is
represented by Brommian in north Germany, Denmark,
south Sweden, and Poland; but also similar units like
Vilnius group in Lithuania and Valdai culture in
Belorussia. After climatic change at the beginning of the
Younger Dryas the ecumene shifted southwards. It
resulted in significant cultural change and wide spread
of TPC. Beside a vast area of North Plains and western
part of East European Plains it reached Central European
Highlands but also Carpathians and eastern part of Pontic
Steppe. In the late phase, on a background of the older
phase, new cultural units appeared. In western part of
TPC range, between North See and Oder — Ahrensburgian,
in central part, between Oder and upper Dniepr
— Swiderian, and Desnenian — in eastern range of TPC.
The late phase could have lasted to early Preboreal when
it adapted to early Mesolithic economy or shifted
northwards giving impulse for settling circumpolar area
(Burdukiewicz 2011, Koztowski 1999, Weber et al. 2011).

Significant cooling of the Younger Dryas brought
harshness of climate and caused retreating of the Allered
forest. It stopped the ice sheet from diminishing and
contributed to the extending of mountain glaciers
(Mojski 1993). At the same time the process of dune
formation commenced (Nowaczyk 1986). The period in
question was also connected with the return of typical
Pleistocene fauna, including its major representative
— reindeer, which played an essential role in hunting
economy (Bratlund 1996, Street, Baales 1999). Hunting
escapades involved long-distance seasonal migration.
Typical lithic inventory of TCP is marked by presence of
diverse tanged points — Lynby points in the early phase
and Ahrensburgian, Sviderian and Grensk point in the
late phase — but also end-scrapers and burins. These were
accompanied by bone harpoons and Lyngby axes
(Koztowski 1999). Settlement of the younger phase of
TPC in its entire range is significantly denser in relation
to former periods, which allow detailed regional studies.
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Swiderian Culture occupied eastern part of Oder
drainage basin but also Vistula, Neman, and Pripyat
drainage basins. In the territories of Poland more than
1000 sites of Swiderian culture are known. They
concentrate within the area of lowlands on dune sands,
most frequently in the zone of the periglacial plains.
Nevertheless, settlement centers were noted in the
uplands as well, and few were discovered at the foothills
and in the mountains even (Barta 1980, Valde-Nowak,
Lanczont 2008). In its development subsequent phases
can be distinguished, all of which were recorded at
stratified site on sand dunes in Calowanie (Schild et al.
1999a, b). The main typological element defining the
Swiderian units is a willow leaf-shaped point (Swiderian
tanged point). Apart from it, a typical assemblage
comprises burins, endscrapers and retouched blades.

The major technological change at beginning of the
Younger Dryas was almost completely rejecting of flake
technique commonly used by azyloidal industries dated
to the Allered period. Flint processing technology of the
Swiderian culture was typical to other industries of
younger phase of TCP. It based mostly on exploitation
of opposite platform blade cores with common flaking
surface (Fiedorczuk 2006, Ginter 1974). More advanced
flint processing technology required employing raw
material of higher quality. It is clearly seen in the system
of raw material acquisition which was basing on local or
semi-local resources of good quality but presence of
distant imports is noticed. A long range circulation of raw
material was improved by ecological pattern of open
landscape involving hunting escapades and long-distance
seasonal migrations. This area of interest was discussed
in several publications but it was conducted mostly from
a perspective of other regional centers of Swiderian
(Libera 1995, Sulgostowska 1989, Szymczak 1992) or
from perspective of particular types of raw materials,
first of all — chocolate flint (Schild 1975, 1976).
Comprehensive view was proposed by Sulgostowska
(2005, 2006). Chocolate flint was main raw material
accompanying the Swiderian assemblages. It was
extracted on a large scale in the foreground of the Holy
Cross Mountains, in the centre of "Swiderian world" and
it was reaching distant periphery of that world. Among
other siliceous rocks exploited by the Swiderian
communities were other encountered resources, which
outcrops were situated both within the extent of the
Swiderian culture and imported ones — located on the
boundary or outside its territorial extent. The first group
constituted of flints with a regional significance, only
occasionally reported from distant areas. They are local
or semilocal resources: cretaceous flint — collected from
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outcrops located in the north-eastern Poland, Belarus,
and Ukraine, so-called Baltic flint — an erratic one,
commonly found in the moraines of the ice sheet
extension during previous glacial periods, Swieciechow,
Goscieradow and Jurassic flint. Other resources played
only marginal role.

Surroundings of Krakow abound in Jurassic flint. It
is encountered in both forms, directly within its bedrock,
which in the neighborhood of Cracow is limestone of
Jurassic age, as well as erratic flint. Its classification into
variants was formulated by Kaczanowska, Koztowski
(1976). Beside few exceptions, an attempt to link certain
variants with corresponding outcrops has failed, which
hinders conducting research on a regional scale. In the
area in question assemblages of the Swiderian culture are
dominated by Jurassic flint which can be regarded as
local resource as its outcrops were available elsewhere
in the vicinity. Against this background, extralocal raw
materials, understood as distant imports (more than 100
km), are well readable, though their number, except for
few cases, does not exceed several percent of the
inventory.

The aim of this paper is to present a detailed study of
raw material economy as seen from perspective of the
Jurassic flint province. Attention was paid to its general
amount but also their technological properties and
possible symbolic aspects. Amongst extralocal resources
one can mention chocolate, erratic, and Swieciechow
flints, radiolarite and obsidian, but research objectives of
this paper are restricted exclusively to chocolate flint and
radiolarite that meet conditions required for the present
study case: possibility to indicate their outcrops (Figure
1) and relative quantity. Erratic flint was not included in
the analysis since it is a heterogenic raw material of
difficult to establish extraction spots and considerably
high diversification of macroscopic features. Other
materials were represented by few specimens only
(Swieciechow flint, obsidian).

CHOCOLATE FLINT AND RADIOLARITE

Chocolate flint was recognized and primarily
described by Krukowski (1920) as "wax-chocolate" flint.
Ever since, it has become a subject of numerous
archaeological and geological research initiated by the
studies of Samsonowicz (1923). Its outcrops are located
in the area of the north-eastern boundary of the Holy
Cross Mountains, within a radial distance of 150 km
from sites in Little Poland. It was quarried from
limestone bedrock of Upper Jurassic age. Intense

exploitation of this flint was carried out, among others,
in Oronsk and Wierzbica (Krukowski 1939-1948,
Sulgostowska 2005). It is characterized by excellent
quality parameters and was extremely popular among the
Late Palaeolithic communities having inhabited basin
of the upper and middle Vistula River. Division
of chocolate flints, proposed by Schild (1971),
supplemented with precise location of their outcrops are
still used for macroscopic identification of this material.
The highest participation of this material in the Late
Palaeolithic inventories is recorded at sites located up to
100 km from outcrops, where was a resource of choice
but it is numerously represented in the distant Swiderian
assemblages. Its distribution reached as far as to the
territories of present Latvia, Lithuania, Belarus, and
Ukraine (Sulgostowska 2005). Worth noticing is
occurrence of chocolate flint in an erratic form,
encountered in moraine sediments as well as
fluvioglacial sands and gravels in the western part of the
Sandomierz Basin (Wilczynski 2009).

Radiolarite was recognized in assemblages from the
territories of Poland considerably late (Kowalski,
Koztowski 1959). Its outcrops are situated in the area of
the Pieniny Klippen Belt (80-200 km) and the
Transdanubian Mountains (350 km). Radiolarite is
characterized by high diversification of color, which can
be observed within a single concretion event.

FIGURE 1. Localization of Jurassic flint, chocolate flint, and
radiolarite outcrops.
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Distribution of the raw material in question in the Late
Palaeolithic reached the Lowland, however, it did not get
as far as to its northern areas. It is most numerously
represented in inventories from surroundings of Krakow.
Northernmost site of the Swiderian culture, the
assemblage of which contained artefacts of radiolarite,
is located in O$nica near Ptock (Sulgostowska 2005).

SWIDERIAN CULTURE IN THE WESTERN PART
OF LITTLE POLAND

First materials of the Swiderian culture from the
western part of Little Poland were collected by amateur
archaeologists as early as in the second half of the 19"
century. It was the time when a settlement complex of
the culture in question in dune sands areas of
Czernichéw, Tyniec, Kobierzyn and, Borek Fatecki was
discovered (Dagnan-Ginter, Drobniewicz 1974).
Investigated repeatedly, by means of field survey
exclusively, it provided abundant yet selective
collections of stone artefacts. Regular, thorough
excavations conducted in the 60-ties of the 20" century
did not reveal any new materials, except for the site in
Zakrzoéw (Kowalski, Koztowski 1959). Subsequent,
methodically gathered assemblages appeared in the 90-
ties, when numerous inventories of Zagacie (Pawlowska
2003) and Przeginia Narodowa were obtained. A great
breakthrough in studies upon the culture in question was
brought by rescue excavations carried out on the route
of A4 motorway by The Cracow Team for
Archaeological Supervision of Motorway Construction.
Due to those an enormous settlement complex of this
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culture was discovered in the Wilga drainage basin
— Krakow-Kurdwanow (Roczkalski, Wtodarczak 2002a,
b, ¢); in the Serafa drainage basin Krakow-Kosocice
(Wtodarczak 2002), Krakoéw-Rzgka (Kosik 2002,
Przybyta, Stefanski 2003) and on the southern, sandy
slopes of the Sandomierz Basin — agglomeration of sites
in Krakoéw-Biezanow (Byrska et al. 2006), Kokotow and
Zakrzow (Figure 2). Extralocal materials were widely
recorded in older assemblages. However, due to the
character of the materials, mostly collections, it is
difficult to undertake more detailed analysis. This paper
presents selected sites: Krakow-Biezanow 8 and 14
(Stefanski 2012a), Krakow-Biezanow 11 (Wilczynski
2012a), Krakow-Biezanow 15 (Stefanski 2012b),
Krakow-Biezanoéw 20 (Klimek et al. 2012), Krakow-
Biezanow 30 (Wilczynski 2012b) for which
a comprehensive raw material specification was
conducted. Though facies differentiation of the
Swiderian culture in Little Poland is still under
discussion, beside most common "Mazovian" facies
characterized by common occurrence of the Swiderian
tanged points, the other ones, of different typological
structure, were also recognized (Roczkalski, Wtodarczak
2002c). The presented materials mostly represent the
"Mazovian" facies, however, the other units could be
pointed as well (Krakow-Biezanéw 15 — kshemenitsa 2
and 3).

MATERIAL AND METHOD

Total number of considered lithics with raw material
attribution (burned ones were excluded) is 11,714. Only

FIGURE 2. Localization of the main Swiderian sites in the western part of Little Poland.
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TABLE 1. Contribution of particular categories of artefacts made of local Jurassic flint.

Material
Local Jurassic flint Chocolate flint Radiolarite
Spatial distribution units Total® N % N % N %
Activity zones 515 412 80 67 13 28 54
Concentrations 248 180 72.6 12 4.8 53 21.4
Kshemenitsas 10,874 10,683 98.2 71 0.7 17 0.2
Total 11,637 11,275 96.9 150 1.3 98 0.8

* Total number of lithics with raw material attribution (burned ones were excluded).

150 were made on chocolate flint and 98 on radiolarite,

11,275 was on local Jurassic flint and the rest was made

on other raw materials (7able I). The first stage of

performed analysis was a description and classification
of stone artefacts into one of seven groups distinguished
accordingly to the guidelines of "dynamic classification"
proposed by Schild (1980). These groups comprise:
cores, crested elements and tablets, blades, flakes and
splinters, chips and chunks, tools and the last, tool
production wastes (burin spalls and microburins).

Application of "dynamic classification" enables

functional characterization of assemblages and placing

particular artefacts within the scheme of core flaking and
tool manufacturing processes.

The second stage of the analysis was set on spatial
observations concerning distinguished categories of
stone artefacts over the certain sites. Widespread rescue
excavations, randomly cut through the investigated area,
provided brand new spatial distribution data. It confirms
functional differentiation of the area exploited by the
Swiderian community. Based on analysis conducted for
a vast area of the settlement background, embracing
several thousand square meters, following areas were
distinguished:

— Kshemenitsas — spots of high density of stone
artefacts, spread on tens of sq. metres, evidencing
zones of camping where the flint processing activity
took place (Krakow-Biezanow 15 — kshemenitsas 1,
2, 3, Krakow-Biezanow 20, Krakow-Biezanoéw 30
— kshemenitsa III).

— Concentrations of stone artefacts — accumulations of
flint materials counting up to several dozens of
specimens, spread on tens of sq. metres (Krakow-
Biezanéw 11, Krakow-Biezanow 15 — concentrations
1, 2, Krakow-Biezanow 30 — concentrations I, IT).

— "Activity zone" of the Swiderian community — a vast
area (thousands od sq. meters) of low density of stone
artefacts (Krakow-Biezanow 8 and 14, 11, 15, 20, 30).

Both activity zone and material concentrations were
characterized by a significant occurrence of finished
products in a form of tools and blades, as well as less
numerous flakes and other elements, being residues of
the flaking process. This structure does not seem
accidental, having emerged due to destruction of the site
or as a result of material selection.

RESULTS

Results of the analysis are presented in tables. Artefacts
of chocolate flint (7Table 2) and radiolarite (7Table 3) were
displayed against a background of specimens made of
local Jurassic flint (Table 4). The outcome of above-
mentioned ones is placed in table (7able 5), which should
be considered as a simplified interpretation of obtained
data. Another table presents raw material structure for
groups of typological tools (Table 6).

Extralocal raw materials in analyzed assemblages
contribute 2.1% of total number of stone artefacts (1.2%
for chocolate flint and 0.8% for radiolarite; Table 1).
Considerably frequent occurrence of extralocal raw
materials in both, activity zone of the Swiderian culture
(participation of chocolate flint reached an average rate
of ca. 13%, the rate of radiolarite was 5.4%); as well as
concentration (an average rate of 4.8% for chocolate flint
and up to 21.4% of radiolarite) is quite common.
However, taking into account kshemenitsas the situation
looks differently. They were usually large accumulations
of stone materials, having emerged due to intense flaking
processes. Therefore, they contained a great number of
tiny waste products. Participation of both above-
mentioned raw materials is minimal — an average rate of
0.7% for chocolate flint and 0.2% for radiolarite. It is
worth underlining that these raw materials occurred
significantly less frequently, even if we compare an
absolute number of finished products made of them.
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Stone assemblages presented herein, in respect of the
structure of particular classification groups (Tables 2—4),
were ascribed to three generalized models of lithic
artefacts manufacture process and distribution. The first
one assumes bringing finished products, manufactured
elsewhere, to the site. They were brought in a form of
blanks or tools. The second model presumes exploitation
of cores, an initial preparation of which was carried out
outside the site — it is evidenced by an occurrence of
cores, characteristic exploitation products, and
significant predominance of blades over flakes and
scarce amount of waste material. The last one assumes
performance of complete flint processing, including
both, initial preparation as well as exploitation of cores.
This model involves occurrence of cores, characteristic
core processing products, predominance of flakes over
blades and a large amount of waste material. In most
cases co-occurrence of certain models within a single
assemblage was assumed. The obtained outcome is
presented in 7able 5.

Damian Stefanski, Jarostaw Wilczynski

Both chocolate flint as well as radiolarite was
important for manufacture of typological tools (7able 6).
On average, ca. 15% of all specimens in question were
made of them. Considering tanged points exclusively, the
rate reaches up to ca. 25% (ca. 15% for chocolate flint ca.
and 10% for radiolarite). In the case of other tool types
participation of extralocal raw materials readably
decreases. Among end-scrapers, merely ca. 12% of all
specimens were made of the raw materials in question (ca.
9% of chocolate flint and ca. 3% of radiolarite). It is
similar in the case of burins, where only 10% of all
specimens were made of chocolate flint or radiolarite (rate
of both raw materials is ca. 5%). Taking into account
participation of particular tool types among specimens
made exclusively of chocolate flint (28 pcs), tanged points
significantly prevail (14 pcs; Figure 3), contributing 50%
of the entire tool inventory. Even greater rate of tanged
points in the tool inventory is observed within the group
of artefacts made of radiolarite, where they contribute 70%
of the entire set (Figure 4:2-5).

FIGURE 3. Artefacts made of chocolate flints — tanged points (1, 3—5, Krakow-
Biezanow 15; 2, Krakow-Biezanow 8 and 14).
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DISCUSSION

In most of investigated assemblages artefacts made
of chocolate flint were brought to the site in a form of
finished products or obtained in a process of exploitation
of cores, initially prepared elsewhere. Although no
thorough studies over differentiation of chocolate flint
were carried out, it can be stated that in the inventory in
question variants of light brown color extracted in the
region of Tomaszéw and of dark brown color quarried
in the surroundings of Polany-Zele were dominating
(Schild 1971). This raw material was most surely
distributed along the Vistula valley, via an important
communication route having linked the Swiderian
settlements altogether. This model seems hardly
applicable to kshemenitsa 2 encountered at site 15 in
Krakow-Biezandw. In spite of lack of cores, both a total
number as well as the structure of chocolate flint
artefacts indicate an intense exploitation of the raw
material in question. Traces of complete chocolate flint

processing were also recorded in the activity zone,
surrounding the kshemenitsa, in the eastern sector of the
site. A precore discovered there, having readable features
of an erratic flint, may evidence local acquisition of
chocolate flint from secondary deposits. Due to this fact,
it should be assumed that a part of artefacts could have
been made of raw material collected in relatively close
neighborhood (ca. 20 km). Scale of the phenomenon in
question is difficult to establish. It seems that in the scale
of the entire inventory flint coming directly from
outcrops located in the foreground of the Holy Cross
Mountains dominates, which is confirmed by both,
preferences in selection variants of this raw material, as
well as relatively large parameters of blanks and tools
made of it. It cannot be excluded whether the
management of chocolate flint in the territory in question
was different for particular facies of the Swiderian
culture. Classical "Mazovian" assemblages employed
mostly chocolate flint extracted directly from its
outcrops. Whereas, facies represented by an inventory of

FIGURE 4. Artefacts made of radiolarite — core (1), tanged points (2-5) (1, Krakow-
Biezanoéw 11; 2, Krakow-Biezanow 8 and 14; 3, 5, Krakéw-Biezanow 15; 4,

Krakow-Biezanow 30).
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kshemenitsa 2 would have utilized, partly at least,
secondary deposits of this raw material. Similar situation
is reported at site 10 in Krakéw-Kurdwanoéw where the
"non-Mazovian" unit exploited the local sources
(Roczkalski, Wtodarczak 2002c).

Radiolarite occurred almost exclusively in a form of
finished products, merely in few, exceptional cases traces
of exploitation of radiolarite cores, prepared elsewhere,
were recorded. The most frequently represented is
radiolarite of red or liver-like color. Green radiolarite was
recorded exceptionally whereas grey variants are not
encountered. Radiolarite was most likely imported from
the area of the Pieniny Klippen Belt, which is confirmed
by macroscopic observations. Nevertheless, exact spots of
its extraction cannot be established. Assumed radial
distance from its deposits may vary from ca. 80 km, to the
closest outcrops in the Pieniny Mountains, to 200 km, to
its outcrops in western Slovakia. Yet, it should be
underlined that routes of escapades launched for acquiring
this raw material lead through the mountain region. At this
point, two exceptional assemblages, nearly half of the
inventory of which was made of radiolarite, should be
quoted — concentration 2 at site 15 and concentration I at
site 11, both in Krakow-Biezanow. In the first case the
assemblage was brought to the site in a form of finished
tools, intensely utilized, which is evidenced by an
occurrence of a few radiolarite burin spalls. In the other
case traces of exploitation of radiolarite cores, initially
prepared elsewhere, were encountered. Both inventories
should be indisputably considered as a record of a human
group swiftly moving between the Carpathian region and
the Vistula valley. From the entire territory discussed
herein merely one core made of this raw material is known
(Figure 4:1). An interest in radiolarite is documented by
identification of this raw material in inventories obtained
from other sites of the Swiderian culture in Little Poland.
The most abundant assemblage containing radiolarite
artefacts is known from the site in Zakrzow, com.
Niepotomice, where this raw material constitutes 1.7% in
the inventories gathered during research carried out by
Kowalski (Drobniewicz 1970, Kowalski, Kozlowski
1959, Sulgostowska 2005). Due to the latest research
conducted at the site in question by The Cracow Team for
Archaeological Supervision of Motorway Construction
new data has emerged, according to which merely 0.7%
of the inventory was made of radiolarite (excluding chips),
yet, as many as 12% of typological tools ascribed to the
Swiderian culture was made of this raw material (Klimek,
Peschel 2009).

Both rocks discussed document raw material
circulation routes among the Swiderian communities.

Obtained data has brought some light onto the ways of
provisioning with these important raw materials. One of
the most intriguing issues in this matter is a significant
discrepancy in terms of intensity of their utilization,
recorded in smaller accumulations (activity zones,
concentrations) and kshemenitsas. Various possibilities
may be taken into consideration:

— Region of Krakéw-Biezanéw was an attractive
hunting territory, where seasonal aggregation of the
Swiderian communities took place — apart from local
populations newcomers with extralocal raw materials
at their disposal appeared (chocolate flint from the
north, radiolarite from the south); residues of their
visit have been preserved in a form of activity zones
and concentrations. Kshemenitsas are relics of local
units camping episodes, raw material economy of
which was based on local material, whereas,
extralocal rocks were obtained as a result of an
exchange.

— Circulation of the very same human groups between
the Vistula valley and the Carpathian region. Those
migrations, most likely of seasonal character, forced
with e.g., prey availability, determined dynamics of
the raw material management. Dispersion of stone
artefacts would indicate direction of the migration
(chocolate flint from the north, radiolarite from the
south). Activity zones and concentrations,
characterized by an occurrence of finished products,
would have emerged due to exhaustion of raw
material supplies. Whereas, kshemenitsas could have
been relics of seasonal camps where raw material
supplies would have been supplemented with
specimens made of local Jurassic flint.

As it was mentioned above, both, chocolate flint as
well as radiolarite, were particularly important for
manufacturing blades and tools. It seems that their
importance was due to both aspects, technological, i.e.,
incredibly high chipping properties of chocolate flint, as
well as symbolic — characteristic color of radiolarite.
Technological properties of chocolate flint are readable
in parameters of specimens made of it, significantly
larger in comparison to artefacts of both, Jurassic flint
and radiolarite. In case of tanged points from site 15 in
Krakoéw-Biezanow, a half of ten largest specimens was
made of chocolate flint, the biggest one was 94 mm long
(Figure 3:1). Moreover, an average preserved length of
blades made of chocolate flint at this site is by ca. 20%
greater than corresponding average length counted for
Jurassic flint and radiolarite. Popularity of radiolarite
among the Swiderian communities was due to
attractiveness of distinct color of this raw material
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(Sulgostowska 2005), rather than technological
properties. Radiolarite of red color, most likely of certain
symbolical value, was a subject of exceptional interest;
it was frequently employed for tanged points
manufacturing.

CONCLUSIONS

The analyses presented in the paper -clearly
demonstrate  that extralocal raw  materials,
notwithstanding exceptional cases, were not a substantial
supply for local societies. This is reasonable if we
consider an abundance of local material. Spatial analysis
shows complex arrangements of extralocal raw materials
(kshemenitsas vs. concentrations and "activity zones")
subject to some rules, which surely reflects
commonplace behavior. The interpretation of that cannot
be explicit so equivalent models were proposed.
Chocolate flint was recognized as important from
technological point of view what is proved by significant
differences in dimensions of blanks and tools made of it.
Radiolarite was a resource of choice, mainly for tanged
points production. It attracted attention with his red color,
unusual amongst the other Swiderian resources which
could have reflected some symbolic behavior. Both
chocolate flints and radiolarite indicate vectors of
Swiderian migrations. It followed Vistula River up to
Krakow then turned into short Transcarpathian route.
Exceptional concentrations of radiolarite artefacts shows
clearly fast Transcarpathian movement of Swiderian
groups into centers around Krakow and it leads to
a hypothesis that area in question could have served as
a centre for further distribution of radiolarite.
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