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S. Kadrow, A. Rauba-Bukowska

Ceramics Technology and Transfer of Ideas
in the West Carpathian Region in Neolithic

Keywords: LPC, Malice culture, technology, pottery, Lesser Poland

Kntouesble cnoBa: KK, kynbTypa Manuue, TexHonorua, kepamvika, ManononbLua

S. Kadrow, A. Rauba-Bukowska
Ceramics Technology and Transfer of Ideas in the West Carpathian Region in Neolithic

Our study encompassed the area of Lesser Poland and is aimed to trace the evolution of the Linear Band Pottery culture
(LBK) and of the Malice culture (MC). The study is focused on mineralogical and petrographic composition of clay as well as
the component quantity ratios. Pottery analysed in this article was excaveted from Targowisko, located in the western part
of the discussed territory and Rozbdrz, located in the eastern part of it. Samples were assigned to groups using the hierar-
chical cluster analysis. The results of technological analyzes reinforce the hypothesis about the genesis of MC in the eastern
part of Lesser Poland. It is certified by technological similarity of LBK and MC pottery in Rozbdérz. Then MC spread to other
regions of Lesser Poland, as evidenced by the lack of technological links between LBK and MC in other regions.

C. Kadpos, A. Payba-byroscka
TexHonorua U3roToBJIEHUA KepaMUKKU u TpaHcdepT ugein B Heonute 3anagHo-KapnaTtcKkoro pernoHa

[aHHan paboTa noceAweHa npobnemam ssontoumm KK 1 Manvue Ha Tepputopmm Masiononblum CKBO3b NMpU3My MUHE-
pasiorM4ecKoro 1 NeTporpapryeckoro coctaBa KepaMyKM B COMETAHUN C COOTHOLLIEHWEM KOIMYECTBA KOMMOHeHTOB. ObpasLbl
nocyabl, paccMaTpuBaeMble B HACTOALLEN CTaTbe, MPOUCXOLAT C ABYX NoceneHwid: TaproBucKo B 3anaaHoli 1 Po36y:k B BOC-
TOYHOI YacTV paccMaTpuBaemoro pervioHa. O6pasubl GbiM pasgenieHbl Ha OTAe bHble MPyYMbl, UCMO/b3YS MepapXuUUecKuii
KnacTepHbIi aHanm3. Pe3ynbTaTbl TEXHONMOMMHYECKOro UCC/IefoBaHNA MaTepuasa NoATBepKAOAIOT MMMoTe3y O reHesnce Kyrb-
Typbl Manuue B BOCTO4HO Manonosblue, Ha YTO yKa3blBaeT TexHosormyeckoe cxoacTeo obpasuos KK n Manuue u3 Pos-
6yr«. Brocnencteum, kynbTypa Manuue pacnpocTpaHunacs B apyrve pervioHsl ManonosnbLum; 3To 0Tpasuiocb B OTCYTCTBUM

TEXHOMOrMYEeCKMX CBA3El Mexay 3Toi KynbTypoli U KJTJIK Ha 3Tux HOBbIX TEPPUTOPUAX.

Spatial and chronological range
of the study

The study encompassed the upper Vistula riv-
er basin including Western Carpathians on Polish
territories. This area is also known as south-east-
ern part of Poland, or Lesser Poland. Uplands
and forelands are covered with loess or loess-like
soils.

The chronological scope includes the whole
time of an evolution of the Linear Band Pottery
culture (LBK) and of the Malice culture (MC)
as well, the main culture unit in post-LBK peri-
od in Lesser Poland. In terms of absolute chronol-
ogy it is a period between 5500 and 4500 BC.

LBK and MC pottery analysed in this arti-
cle was excaveted from two archaeological sites:
Targowisko, site 11, located in the western part
of the discussed territory and Rozbdrz, site 42,
located in the eastern part of it (Fig. 1). In the
case of both sites pottery samples selected for

the mineralogical-petrographic analysis represent
the late (III) Zeliezovce phase of LBK and the
classic (IT) phase of MC.

LBK evolution and culture change
at the turn of LBK and MC
in Lesser Poland

In the first (I) pre-music-note phase (Bina
and Milanovce phases in SW Slovakia; c.f.
Pavik 2004) LBK reached Lesser Poland and
Western Volhynian Upland in Ukraine (Kulczycka-
Leciejewiczowa 1983; Czekaj-Zastawny 2008:
16—18) The earliest population groups of LBK
migrated to SE Poland from SW Slovakia and
Moravia through the Moravian Gate. There are
nearly 30 sites of the older LBK phase in Lesser
Poland (Koztowski et al. 2014: 39).

In the next phase (II — music-note one) the
LBK population has gradually increased to reach
the largest size in Zeliezovce phase (III). During

M An article completed with the financial suport of the Polish National Science Centre (NCN) grant No. 2013/09/B/
HS3/03334 M CtatbA nofroTossieHa npu GUHAHCOBO NoaAepHKe nosibckoro HauvoHanbHoro HayyHoro LleHTpa, rpaHT

N2 2013/09/B/HS3/03334
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Fig. 1. Location of Targowisko, site 11 and Rozbdrz, site
42 in Lesser Poland.

Puc. 1. Pacnonorkenne nocenennin Taprosucko 11 u
Po36y» 42 B ManononbLue.

the LBK evolution almost on the whole area of
Lesser Poland inner rhythm of cultural change
was the same as in the South-Western Slovakia.
Among the stone raw materials prevailed Jurassic
flint imported from the Krakéw-Czestochowa
Upland (Kadrow 1990: fig. 17a).

However, since the turn of phases II and III
began the influx of large quantities of obsidian
(Szeliga 2007: 295—297, fig. 1) from Carpathian
Basin and other kinds of flint raw materials (in-
cluding Turonian — c.f. Szeliga 2014: fig.
8 and Volhynian ones — c.f. Kadrow 1990: fig.
14). This can be seen particularly clearly in the
eastern part of the Lesser Poland in Rzeszow re-
gion (Kadrow 1990: fig. 14, 17c).

At the same time also grew an import of
pottery vessels, or in most cases locally pro-
duced pottery imitating Eastern Linear Pottery
Culture (ELPC) patterns, from the area of the up-
per Tisza river, mainly of the Biikk culture (c.f.
Kaczanowska, Godlowska 2009; Kadrow 1990:
59—63, fig. 14). Pottery influx from ELPC caused
changes in technology of locally produced ceram-
ics in the late (IIT) phase of LBK (Koztowski et al.
2014: 70).

People of music-note phase (II) of LBK used
to live in settlements covering up to two hec-
tares in area. Some eight to ten long houses might
have been inhabited at the same time. In the next
Zeliezovce (III) phase settlement system changed.
In place of the previously described settlements
there appeared vast settlement zones with sin-
gle long houses loosely arranged in the space.
Changes in the size and form of settlements had

StAwoMIR KADROW, ANNA RAUBA-BUKOWSKA

to reflect changes in social structure of LBK com-
munities (Kadrow 2005: 27—28, 37—38).

Some archaeologists argue that there was no
cultural and settlement continuation between
the end of the LBK and the beginning of the
MC. They belive that contacts between Lesser
Poland and borderland between east Slovakia
and NE Hungary ceased abruptly when LBK
and Bikk culture vanished (Kozlowski et al.
2014: 41). Post-Linear settlers, i.e. Malice culture
communities, had to come from the Carpathian
Basin across the mountains (Kaczanowska 1990;
Kamienska, Koztowski 1990; Koztowski 2004:
11).

Other researchers do not agree with this mod-
el of explanation of culture change. They prefer a
model of profound but gradual process of changes
within the LBK community in its late (IIT) phase
(Kulczycka-Leciejewiczowa 2004: 21; Kadrow
2005: 26—27). There is evidence for continuation
of the influx of obsidian on Lesser Poland also
at a later time, i.e. in the time of MC evolution
(Szeliga 2007: fig. 1). Pottery manufacturers also
used to follow patterns from the Carpathian Basin
(Czerniak et al. 2007: fig. 3—4; Czekaj-Zastawny
etal. 2007: fig. 7). The same one can say about se-
lected elements (traces of wooden biers) of burial
rites (c.f. Czerniak et al. 2007: 481, fig. 9).

To find new arguments in the discussion on
continuity or discontinuity of cultural develop-
ment in Lesser Poland at the turn of LBK and
MC, we decided to provide new evidence in the
field of technology of pottery.

Methods of samples’
investigation

In recent years we collected about 400 sam-
ples of early Neolithic pottery and clay. The tech-
nological aspects of the pottery in the south-east-
ern part of Poland have been studied with a spe-
cial focus on their mineralogical and petrographic
composition as well as the component quantity
ratios.

To compare the technological features of the
pottery from different sites (Targowisko, site
11 and Rozborz, site 42) and different cultures
(LBK and MC) hierarchical cluster analysis have
been applied (Fig. 2).

Thin sections taken from pottery fragments
were examined with a polarized light micro-
scope — Nikon Eclipse LV100N POL.

Next, methods of the quantitative petrograph-
ic analysis (point counting) were used to deter-
mine the percentage of individual components,
such as clay minerals, quartz, alkali feldspars,
plagioclases, muscovite, biotite, carbonates,
grains of sedimentary, igneous and metamor-
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Table 1.
The list of the examined samples
from Rozborz, site 42

Symbol ) Cultl.fral Fea- Fine/
of the Site affilia- coarse
sample tion ture pottery
Roz7 Rozbérz 42 | LBK 3233 | fine
Roz8 Rozbérz 42 | LBK 3233 | fine
Roz9 Rozbérz 42 | LBK 2980 | fine
Roz10 Rozbérz 42 | LBK 2980 | fine
Roz11 Rozbérz 42 | MC 500 fine
Roz12 Rozbérz 42 | LBK 2980 | fine
Roz13 Rozbérz 42 | LBK 3233 | fine
Roz14 Rozbdérz 42 | MC 500 fine
Roz15 Rozbérz 42 | MC 371 coarse
Roz16 Rozbérz 42 | LBK 2980 | coarse
Roz45 Rozbérz 42 | LBK 111 fine
Roz46 Rozbérz 42 | LBK 111 fine
Roz47 Rozbérz 42 | LBK 111 fine
Roz48 Rozbérz 42 | LBK 111 fine
Roz49 Rozbérz 42 | LBK 111 fine
Roz50 Rozbérz 42 | LBK 500 coarse
Roz51 Rozbérz 42 | LBK 500 fine
Roz52 Rozbérz 42 | LBK 111 coarse
Roz53 Rozbérz 42 | MC 500 fine
Roz54 Rozbérz 42 | MC 111 fine
Roz55 Rozbérz 42 | MC 111 fine
Roz56 Rozbérz 42 | MC 111 fine
Roz57 Rozbérz 42 | MC 111 coarse
Roz58 Rozbérz 42 | LBK 500 fine
Roz59 Rozbérz 42 | MC 111 coarse

phic rocks, grog fragments, and organic materi-
als. Granulometric analysis was made to meas-
ure grain diameter of crystal grains and clay
clasts. Calculation was made within the follow-
ing ranges: 0.002—0.02 mm, 0.02—0.05 mm,
0.05—0.1 mm, 0.1—0.2 mm, 0.2—0.5 mm,
0.5—1 mm, 1—2 mm and @ > 2 mm using dig-
ital image processing in MATLAB R2007b soft-
ware. Classification of the Polish Society of
Soil Science from 2008 was used as a reference
(Polskie Towarzystwo Gleboznawcze 2009).
Samples were assigned to groups using the hi-
erarchical cluster analysis (c.f. also Koztowski et
al. 2014: 55—60). The starting point in the analy-
sis was the mineralogical-petrographic composi-
tion. To comparison purposes the presence of the
following components was chosen: quartz pel-
let, quartz grains (>0,02 mm), rounded grains,
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angular fragments of rocks, clay clasts, grog, mica
minerals, organic material. Their quantity has
been established on four basic value: 0 — lack,
1-small amount, 2-moderate amount, and 3 —
big amount. For visualization, dendrogram in
MATLAB R2007b software was adopted.

Materials

In our project we examined new samples from
Rozborz, site 42, consisted of LBK and NC pot-
tery (Table 1). To a comparative analysis we used
also archival data (20 samples from Targowisko,
sites 10 and 11) from previous examinations
(Rauba-Bukowska 2014: Table 1). Analysis of
pottery samples from Rozborz, site 42 allowed
us to distinguish 5 ceramics technological groups
(Fig. 3).

First group is characterized by small amount
of quartz pellet, presence of bigger (c.a. 0,05 mm)
angular grains and organic admixture: a— Roz16;
b — Roz50; c — Roz52;

Second group is characterized by significant
amount of quartz pellet and bigger angular and
rounded grains (c.a. 0,1 mm), lack of organic
temper: d — Roz48; e — R0z58;

Third group is characterized by small amount
of quartz pellet, lack of bigger grains and organic
fragments — heavy clay: f — Roz8; g — Roz47;
h—Roz11; i — Roz55;

Fourth sub-group “a” is characterized by big
amount of quartz pellet, lack of bigger grains and
organic fragments, homogeneous ceramic fab-
ric: j — Roz45; k — Roz49; 1 — Roz12; m.—
Roz53; n — Roz56;

Fourth sub-group “b” is characterized by big
amount of quartz pellet and bigger grains (c.a.
0,05—0,1 mm), small amount of clay clasts, lack
of organic fragments: o0 — Roz13; p — Roz14;
r — Roz51; s — Roz7; t — Roz9; u — Roz46;
w — Roz10;

Fifth group is characterized by small amount
of quartz pellet and bigger grains, significant
amount of clay clasts and grog temper, lack of or-
ganic admixture: v— Roz54; x — Roz57; y —
Roz57; z— Roz15.

Results of pottery technological
analysis

Different features were examined including
sourcing and selection of materials, preparation
and composition of the pottery paste, manufactur-
ing methods, and firing. The results revealed that
there were subtle changes in technology between
successive phases of LbK evolution. In the ear-
ly (I) and classic (II) phases, the potters willing-
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GROUP |

GROUP 11

GROUP IlI

GROUP IV a

GROUP IV b

GROUP V

Fig. 3. Microphotographs of the thin sections of pottery samples from Rozbdrz, site 42, divided into five groups and
two subgroups.

Puc. 3. MukpodoTorpadum windos 06pasLoB Kepamrki U3 Po3byrk 42, pasfeneHHble Ha NATb rpynn v ABE NOATpynbl.

ly used heavy clay as starting material. The pres- clay of alluvial origin — chosen especially for
ence of plankton relics (like diatoms) is evident in ~ fine vessels. This modification was probably the
Miocene clay. A substantial change was observed result of frequent contact with the ELPC. The
for the last Zeliezovce phase (III). Heavy and analysis of pottery from the ELPC shows that
greasy clay was replaced by fine grained silty such clay was widely used in pottery production.



Targowisko Rozbdérz
MC = MC
£ =

LBK # LBK

Fig. 4. Model of mutual interrelations between pottery
samples of LBK and MC from Targowisko, site 11 and
Rozbdrz, site 42.

Puc. 4. Mozenb B3auMHbIX CBA3e Meray obpasuamn
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In the light of this data, we can infer that intercul-
tural contacts also resulted in the transfer of new
technological ideas and brought a new approach
to pottery production. An additional explanation
of use of different raw materials was their accessi-
bility in the local outcrops.

Comparison of the ceramics sample series
from Targowisko, site 11 (20 samples), dated to
classic (IT) phases of LBK and MC, and Rozborz,
site 42 (25 samples), dated to late (III) phase of
LBK and classic (IT) phase of MC (cf. Fig. 2), re-
veals interesting differences and similarities in the
cultural development of the western (Targowisko,
site 11) and eastern (Rozborz, site 42) part of
Lesser Poland (Fig. 1).

LBK pottery from both regions (Rozbérz nad
Targowisko) differs considerably. In Targowisko
there was a continuation of older LBK traditions.
It is visible in used raw materials and the way of
ceramic fabric preparation. Potters added organ-
ic admixture to the ceramic mass and used un-
sorted clay with various sizes of natural grains.
In Rozborz, on the other hand, there was a ten-
dency to use well sorted ceramic fabric without
organic admixture, in the same way as in some
ELPC traditions. Additionally LBK coarse pot-
tery in Rozbdrz is distinguished by the presence
of lumps of dry clay in ceramis mass.

LBK and Malice culture pottery from Rozbdrz
shows essential similarities, especially in raw ma-
terials. Potters from this site in most cases used
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well prepared homogenous ceramic fabric with-
out admixture. Some differences one can see only
according to coarse pottery. LBK potters used ce-
ramic fabric with organic admixture and MC pot-
tery producers usually preferred ceramic mass
with grog admixture.

LBK and MC potters from Targowisko used
different raw materials. LBK producers usually
choose clay with Quartz and feldspar grains. MC
potters preferred clay with grains of rock, some-
times of flint.

There are also slight differences between MC
pottery from both sites. In Targowisko prevailed
the technology based on ceramic fabric with grog
admixture. In Rozb6rz more charactersistic was
well-sorted clay. In the case of coarse pottery grog
admixture was also present. In both cases there
was a complete lack of mineral admixture in ce-
ramic mass.

Comparison of the results of technological
analysis of pottery samples from Targowisko, site
11 and Rozborz, site 42 shows differences be-
tween LBK on both sites and between LBK and
MC in Targowisko. On the other hand, there are
similarities between LBK and MC in Rozborz
and between MC pottery on both sites (Fig. 4).

Regional differences in raw materials and tech-
nologies used in LBK could be due to different lev-
els of adaptation of ELPC influences in the western
(Targowisko) and eastern (Rozb6rz) parts of Lesser
Poland. The ELPC impact was stronger in the east-
ern region, what is certified by a greater influx of
ceramics and obsidian imports than in Targowisko
(Kadrow 1990; Szeliga 2007; 2014). At the same
time Zeliezovce influences were clearly weaker in
Rozbo6rz than in Targowisko (Kadrow, Zakoscielna
2000: 190—192, fig. 2—3).

The results of technological analyzes, cited in
this paper, reinforce the hypothesis (based on oth-
er grounds; cf. Kadrow 1990: 59—63; Kadrow,
Zakoscielna 2000: 241—244; Kadrow 2006)
about the genesis of MC in the eastern part of
Lesser Poland. It is a certified by technological
similarity of LBK and MC pottery in Rozborz.
Then a new archaeological culture (MC) spread
to other regions of Lesser Poland from Rozbdrz
region, as evidenced by the lack of technlogical
links between LBK and MC in other regions.

Reconstruction of culture
evolution in Lesser Poland at the
turn of 6" and 5" millennia BC

In the time of the LBK music-note phase (II)
its evolution in Lesser Poland was strongly deter-
mined by exclusive influences from SW Slovakia
(Fig. 5: A). The most spectacular evidence of
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western influences in this period was a domi-
nant share of the Jurassic flint in the raw materi-
al structure of the LBK communities living in the
Rzeszow (Rozbdrz) region (Kadrow 1990).

In the next Zeliezovce (IIT) phase LBK people
opened themselves to contacts with other neigh-
bours (Fig. 5: B). Import of Jurassic flint was in-
creasingly supplemented by imports of other raw
materials, for example Volhynian and Turonian
ones (Kadrow 1990; Szeliga 2014) and, above
all by import of obsidian from the Carpathian
Basin (Szeliga 2007). At the same time imita-
tion of ELPC pottery and its technology has be-
come very popular among LBK communities in
Lesser Poland, especially in Rzeszéw (Rozborz)
region. Sometimes they imported also ready-
made vessels from the ELPC area (Koztowski et
al. 2014).

Establishing of the network of new cultural
contacts was accompanied by changes in the or-
ganization of the settlement and was related proba-
bly to the changes in social structures. Settlements
of the size less than two hectares gave way to ex-
tensive settlement zones composed of loosely de-
ployed long houses. Inhabitants of these houses
maintained their own networks of contacts with
even distant areas as is shown by the example of
Rzeszow-Piastow settlement (Kadrow 1990a).

At the turn of the 6™ and 5™ millennia BC there
were serious chages within the LBK communi-
ties in Lesser Poland, i.e. a loosening of exist-
ing contacts and transformation of social struc-
tures, dwelling constructions and settlement siz-
es (Kadrow 2006). The basic patterns of pottery
production were borrowed in this period from
Bohemia and Silesia, which replaced in this role
SW Slovakia (Fig. 5: C). Still the import of obsid-
ian was continued the same as imitation of select-
ed ceramic forms, albeit on a smaller scale than
before (Kadrow 1990; Szeliga 2007). Results of
our technological analyses of LBK and MC pot-
tery from Rozborz, site 42, also prove the contin-
uation and not about the break between these cul-
tural entities (Fig. 4).

At the dawn of a new, post-LBK structure in
Lesser Poland, a central position was occupied
by loess areas in the Rzeszéw (Rozborz) region
(Kadrow, Zakoscielna 2000: 243). Only on these
territories there was a continuation of older (LBK)
technological features in MC pottery production
and vivid continuation of contacts with northern
part of Carpathian Basin.

At the turn of the LBK and MC, we see in
the Rzeszéw (Rozborz) region a continuation of
many elements of archaeological culture (ceram-
ics technology, the occupation of the same areas
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Fig. 5. Models of outer influences in Lesser Poland
during the evolution of LBK and MC communities; A —
music-note (1) phase of LBK; B — Zeliezovce (Il) phase
of LBK; C — classic (Il) phase of MC.
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of landscape, flint industry) and the deep discon-
tinuation in the field of symbolic (new forms and
ornamentation ceramics) and social (new forms
of settlements and dwelling constructions) sphere
of culture.

So there is no evidence of a hiatus in occu-
pation of these areas. Conversely, many elements
confirm the continuous settling of the discussed
territory by physically the same population who
,changed” only the archaeological culture, first of
all a set of pottery used in everyday life. Culture
change has taken place within the same popula-
tion. The participation of foreign immigrants from
different sides is not exluded. However, the key
role in the process of culture change was played
by inner factors.
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