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PREFACE
ON THE BANDKERAMIK TO THE EAST OF THE VISTULA RIVER

In recent years, the eastern province of the Linienbandkeramik (LBK) distribution area,
stretching between the Seine and Dnieper Rivers, has increasingly become the focus of
scientific interest. Mobility and exchange contributed to the comparatively high degree
of homogeneity observed across the vast zone of LBK interaction. Since the LBK lands to
the east of the Vistula River and the Carpathian Mountains once formed an integral part
of the Bandkeramik cultural complex, it comes as no surprise that the emblematic element
of the LBK, the longhouse, is now proven to have existed in its easternmost regions. The
increasing interest in the area is also demonstrated by a current project funded by the Ger-
man Research Foundation: “The Easternmost Settlements of the Bandkeramik in their
Regional Context” (DFG 394525779).

We are pleased that our proposal to publish a special volume devoted to the Band-
keramik east of the Vistula has been accepted by the editorial board of the renowned jour-
nal Sprawozdania Archeologiczne. Many of the contributions assembled here are more or
less closely related to the aforementioned project. The collected contributions are spatially
located in a geographical triangle formed by the Vistula, Middle Dnieper and Lower Danube
Rivers.

In December 2020, during the initial preparatory work for this volume, our dear friend
and colleague Stanislav Terna died in a tragic accident. This comes as a heavy blow for us
personally, and is at the same time a great loss for the archaeology of south-eastern Europe.
We dedicate this special volume to his memory.

Maciej Debiec and Thomas Saile



Stanislav Terna

09.09.1984 -29.12.2020
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Dmytro Haskevych'

BESIDE OR BY TURN? THE BUH-DNISTER FORAGERS
AND THE LINEAR BAND POTTERY FARMERS
ON THE SOUTHERN BUH RIVER (UKRAINE)

ABSTRACT

Haskevych D. 2021. Beside or by turn? The Buh-Dnister foragers and the Linear Band Pottery farmers on the
Southern Buh River (Ukraine). Sprawozdania Archeologiczne 73/1, 9-55.

For a long time, finds of the Linear Band Pottery culture (LBK) on the Southern Buh numbered only two bowls from
the Buh-Dnister culture site of Bazkiv Ostriv. After the recent discovery of a few more vessels and four stationary LBK
settlements, some scholars have assumed the Neolithic incomers regularly inhabited the most of the region. However
new direct AMS dates on the Buh-Dnister pottery have shown the existence of the indigenous hunter-gatherers here
from 5300 to 5000 BC. Therefore, today, the cluster of four sites is the only verified area that was settled by the early
farmers near the town of Zavallia. The occurrence of the settlements at very this place is explained by the fertile local
soil and the desire of the inhabitants to control the huge deposit of graphite, which was a centre of an extensive ex-
change network for the North-Pontic indigenous groups. This could have given the local LBK community significant
social prestige through the active production and exchange of valuable goods.

Keywords: Neolithic, Linear Band Pottery culture, Southern Buh River basin, radiocarbon, ceramic imports,
graphite
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INTRODUCTION

The Linear Band Pottery culture (LBK) is one of the most studied Neolithic cultures in
Europe. Its bearers were the first farmers, settling large areas where the hunter-fisher-
gatherer lifestyle predominated before. Therefore, the periphery of the culture is the most
fertile ground for examining the interaction between societies of these two types during
the classical Neolithization processes. Recently, they have been well studied for the northern
LBK border in Poland and Germany (e.g.: Terberger and Kabacinski 2005; Czekaj-Zastawny
et al. 2013; Czerniak et al. 2016; etc.). On the eastern border, in Ukraine, such works are
at the initial stage now. A newly discovered cluster of LBK sites on the Southern Buh River
(Kiosak 2017a) has raised the issue of the spatial and temporal relationship of the farming
newcomers and the indigenous foragers of the Buh-Dnister culture (BDC). For a long time,
it was believed only the latter populated the region, interacting and exchanging with their
western neighbours as seen in the archaeological materials. But now, it is increasingly
believed that the Southern Buh basin is a part of the LBK area (Kiosak 2013; Kiosak et al.
2014; Kiosak 2017a). In some publications, this region is included in the map of the LBK
oecumene. Moreover, the disappearance of the Buh-Dnister traditions began to be consi-
dered as a possible result of the expansion of the LBK bearers there about 5300 BC. There-
fore, finds that were previously treated as evidence of exchange came to be regarded as
possible mixing of materials from different periods in collections of both cultures (Kiosak
2013, 77; 2016a, 143; 2017b, 131). This paper focuses on analyses of such cases and presents
new facts, as well as the results of radiocarbon dating, in order to shed new light on the
discussion of the natural-geographical and social context of the distribution of the LBK on
the eastern border of its area.

1. CURRENT STATE OF ART
1.1. Possible evidence of interaction

During the last decades, many researchers have more or less exhaustively listed the
finds providing evidence of contacts between the BDC and LBK groups (e.g.: Zvelebil and
Dolukhanov 1991, 253; Bezusko and Kotova 1997, 148; Larina 1999, 99; Zvelebil and Lillie
2000, 74; Larina and Dergachev 2017, 132-133; Tovkailo 2005, 41; Haskevych 2007, 121;
2014, 5; Kiosak 2017a, 256; 2017b, 119-122, 129-131; Saile 2020). But here, all these finds
will be reviewed again with an emphasis on some controversial and poorly elucidated is-
sues regarding to both the artefacts themselves and the context of their discovery. They are
given in chronological order according to the first publications, because this is important
for understanding the creation of current views on the problem under discussion.
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1.1.1. BAZKIV OSTRIV

48°33’07"N, 29°21°’30”E (approximately)
Skybyntsi village, Haisyn district, Vinnytsia region, Ukraine (hereinafter, a location is
given according to the new administrative division of Ukraine adopted in 2020).

oll olll eIV oV

g Black Sea ‘

0 100 km
[ |

Fig. 1. The LBK and BDC sites between the Vistula, Danube and Dnipro (distribution of LBK sites after
Lenartovych 2013, fig. 2, 3; Saile 2020, fig. 2, 9, 11; supplemented and with alterations). Only the main
sites mentioned in the article have been numbered. Legend: | - LBK site; Il - LBK site with BDC pottery;
[Il - BDC site; IV - BDC site with LBK pottery; V —isolated find of LBK pottery. Sites: 1 — Tatdreuca Noud
XV; 2 —Soroca V; 3 — Gura Camencii VI; 4 - Tara ll; 5 - Rusestii Noi I; 6 — Hirzhove; 7 — Mainova Balka and
Mainova Balka IIl; 8 — Ananiv; 9 — Shchurivtsi-Porih; 10 — Bazkiv Ostriv; 11 — Kamiane-Zavallia; 12 - Hnyla
Skelia; 13 — Synie Ozero; 14 — Zhakchyk lll; 15 — Gard; 16 — Dobrianka-3; 17 - Fasova; 18 - Vita Poshtova 2
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Fig. 2. The LBK pottery from the sites of Bazkiv Ostriv (1-7 — vessel No. 82; 8 — vessel No. 83) and
Shchurivtsi-Porih (9). 3 - after Passek and Chernysh (1963, 13, fig. 3), 9 —after Haskevych (2008, 164, fig. 4: 1).
lllustrations by D. Haskevych
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The first of the materials of interest are the fragments of two LBK bowls with the “mu-
sic-note” decoration from the BDC site of Bazkiv Ostriv, situated on the island of the same
name in the middle of a rapid part of the Southern Buh (Fig. 1). One of these potsherds was
found during the surveys in 1959. This provoked large-scale excavations on an area of
more than 300 m?, carried out by Valentine Danilenko the same year (Danilenko 1969,
62-70; Haskevych 2017). He discovered at least 9 more LBK fragments of small and me-
dium size scattered in the northern and eastern parts of the excavation at a depth of 0.6-
0.9 m. The distance between the potsherds most remote from each other is at least 20 m.
There are 9 LBK fragments (3 of them are joined in one) in the collection now (Fig. 2: 1, 2,
4-8). Another potsherd is known only from a published drawing (Fig. 2: 3).

Tatiana Passek and Kateryna Chernysh published 3 fragments of one bowl in 1963
(Passek and Chernysh 1963, 13, fig. 3). However, they mistakenly interpreted these finds
as fragments of two vessels. Afterwards, Danilenko graphically reconstructed them in the
same way (Danilenko 1969, 66, fig. 16: 12, 13). Later, this mistake was corrected by Na-
dezhda Kotova (2002, 20, 168, fig. 44: 5; 2003, 28, 210, fig. 44: 5), but she did not identify
the only fragment of the second vessel, a photo of which was published previously
(Danilenko 1969, 68, fig. 19: 1).

At the turn of millennium, seven conventional radiocarbon dates were measured on
animal bones from the site (Telegin et al. 2000, 63, 64; Burdo 2002, 433; Kotova 2002,
104; 2003, 139-140). They cover a range of 6426-5374 years BC; in this article, all “C dates
have been calibrated using OxCal v 4.3.2 software (Bronk Ramsey 2009) and the IntCal13
atmospheric curve (Reimer et al. 2013), and are given with a 95.4% confidence level. Infor-
mation about seven new AMS dates obtained in 2019 will be presented below.

1.1.2. RUSESTII NOI |

46°55’22”N, 28°40’08”E

Rusestii Noi village, Ialoveni district, Republic of Moldova

There is a lower LBK layer in the multilayered site of Rusestii Noi I, situated on the left
bank of the Botna River (Fig. 1). Vsevolod Markevich excavated the site on a total area of
308 m? in 1960 and between 1962-1964 (Larina and Dergachev 2017, 229-232). Among
the Neolithic finds, one fragment of a vessel made of paste tempered with a graphite and
vegetation admixture and decorated with coupled strokes was regarded by him as BDC
pottery (Markevich 1973, 24-25; 1974, 117, 130). Later, Kotova published an outlined
drawing of one potsherd from the site. She described it as being decorated with “imprints
of a comb stamp” (Bezusko and Kotova 1997, 149, 150, fig. 1: 1). However, it is not clear
whether Markevich previously mentioned just this fragment or some other.
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1.1.3. TARAI

47°50°05"N, 28°24’37"E

Tara village, Floresti district, Republic of Moldova

The LBK settlement of Tara II, situated on the left bank of the Reut River (a right
tributary of the Dnister), was discovered by Markevich in 1958 and excavated by Passek in
1959-1960 (Fig. 1, Passek and Chernysh 1963, 29-30; Larina and Dergachev 2017, 167-
169). Her oral report about one potsherd of a BDC vessel found on the surface was pub-
lished by Markevich (1973, 22). Any information about it is missing.

1.1.4. SOROCA V

48°07'54"N, 28°19'14"E

Soroca city, Soroca district, Republic of Moldova

The next published LBK vessel in a BDC context was found at the site of Soroca V, situ-
ated on the right bank of the Dnister (Fig. 1). Markevich discovered and excavated the site
on an area of 60 m?in 1966 (Markevich 1974, 102-118). Its date, estimated by one conven-
tional “C measurement on charcoal of Fraxinus sp. from a fireplace, falls into the time
span of 5631-5235 years BC (Quitta and Kohl 1969, 250). The find in question was de-
scribed as “a fragment of a thin-walled vessel <...> decorated with a thin drawn line with
a pit” (Markevich 1974, 116, 130). Many authors mentioned this potsherd, but its repre-
sentation has never been published.

Much later, a group of researchers saw a “clear LBK influence” in the shape of one pot
from the site (Larina et al. 1999a, 19; Larina and Dergachev 2017, 132). According to
Markevich (1974, 116, fig. 65: 3), this vessel was made using typical Buh-Dnister tech-
nology. Interestingly, Mykola Tovkailo associates such a shape with the early Trypillia
culture (Tovkailo 2005, 32). In addition, it occurs in both fine (“table”) and coarse
(“kitchen”) ware of the Cris sites in Moldova (Dergachev and Larina 2015, 152, 157, fig.
105: 11, fig. 109).

1.1.5. MAINOVA BALKA

47°4313°N, 30°03°05°E

Ananiv town, Podilsk district, Odesa region, Ukraine

For a long time, Mainova Balka was the easternmost known site of the LBK. Serhiy
Dvorianinov discovered it in 1976, to the north-east of the town of Ananiv, on the bank of
a small brook that flows along the bottom of a ravine to the Tyligul River, which flows into
the Black Sea between the Dnister and Southern Buh estuaries (Fig. 1). The finds collected
on the surface were published in his article, where the author suggested that the popula-
tion of the LBK “forced out” the population of the BDC from the Buh-Dnister interfluve



Beside or by turn? The Buh-Dnister foragers and the Linear Band Pottery farmers... 15

Fig. 3. 1 - The BDC vessel from the LBK site of Mainova Balka (after Larina et al. 1999a, 13, fig. 2: 10);
2 — the LBK bowl from the BDC site of Gard (after Tovkailo 2014, 202, fig. 11: 3); 3, 4 — syncretic (?)
vessels from the LBK site of Gura Camencii VI (after Larina and Dergachev 2017, 277, fig. 27: 4, 5)

(Dvorianinov 1982). Thor Sapozhnikov and Vladislav Petrenko excavated a test-trench of
10 square meters on the site in 1989. The trench opened a part of some deeper feature.
Among the finds within, some potsherds of the BDC pottery were identified. Only one of
them was published (Fig. 3: 1). It is a fragment of the cylindrical upper part of a vessel with
arim 20 cm in diameter. There is an abundant admixture of organic fibres as well sand and
graphite in its clay. Incised diagonal lines are scarcely observable on its outer surface
(Petrenko and Dvorianinov 1991; Petrenko and Sapozhnykov 1993; Larina et al. 1999a, 13,
19, fig. 2: 10; Larina et al. 1999b, 27, 31, fig. 2: 10). Two conventional *C dates measured
on animal bones from the test-trench fall into the wide time span of 5630-4906 years BC
(Sapozhnykov and Sapozhnykova 2005, 91, tab. 1).

Publishing his results, Dvorianinov mentioned in passing that one LBK “music-note”
potsherd was found by him to the south of Ananiv. But, in the figure, he illustrated 15 frag-
ments of pottery and 3 flint artefacts from the site, which he called “Ananiv” in the caption
(Dvorianinov 1982, 94, 95, fig. 1: 20, 25-40, 42). Later, the discovery of LBK materials at
the site of Mainova Balka III, situated a little bit to the north, across the small intermittent
brooklet from Mainova Balka, was mentioned. It has not been ruled out that these sites are
two parts of one settlement (Petrenko et al. 1993, 106).
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1.1.6. TATAREUCA NOUA XV

48°19’26”"N, 27°58’52”E

Tatireuca Noua village, Donduseni district, Republic of Moldova

A team headed by Valentine Dergachev and Klaus-Peter Vechler discovered and ex-
plored the BDC site of Tatdreuca Noua XV on the right bank of the Dnister (Fig. 1) between
1996-1997 (Larina et al. 1997, 107-109). Remains of 50-60 vessels were found in the exca-
vations, which covered a total area of 150 m2. Analyzing them, Larina vaguely describes
12-13 vessels as “connected with the LBK tradition through decorations”, “made in the
LBK traditions”, or as containing “the LBK component”. In the figure captions, she la-
belled three vessels as linear-band ones, and 12 others as linear-band “derivates” (Larina
2006, 42-44, 46, fig. 5). As a result, she decided that the site reflects some syncretic phe-
nomenon, comprising traditions of the local BDC and the final LBK population, influenced
by incomers from northern territories of the mixed forest zone of the Upper Dnister and/
or Volhynia (Larina 2006, 50-52). Recently, 54 fragments of 14-16 vessels from the site
were similarly called linear-band (Larina and Dergachev 2017, 235, 349, plate 99).

Four “C dates on three samples from the site were measured at the Kiel and Gliwice
Laboratories. The AMS date of charred residue on the surface of a vessel indicated a time
span of 5478-5081 BC, and another on antler yielded a date of 4882-4690 BC. One con-
ventional date from animal bone fell into the middle Eneolithic (Wechler 2001, 29, 30).

1.1.7. GURA CAMENCII VI

47°53°02»N, 28°22’21»E

Gura Camencii village, Floresti district, Republic of Moldova

The LBK settlement of Gura Camencii VI, situated on the left bank of the Reut (Fig. 1),
was discovered by Markevich in 1960 and excavated by Makarova in 1974 (Passek and
Chernysh 1963, 29; Larina and Dergachev 2017, 161-166). Potsherds of two semi-spherical
bowls (Fig. 3: 3, 4), described as having been made with LBK technology and decorated
with thin, incised lines as well as long imprints of a multitoothed stamp on the inside and
outside, were found among the surface materials from the site. Larina treats them as indi-
cators of eastern influence from the BDC area or from the even more distant territory of
the Surskyi culture (Larina 1999, 81, 104, fig. 88: 1, 2; Larina et al. 1999a, 18, fig. 5: 1, 2;
Larina and Dergachev 2017, 133, 277, plate 27: 4-5).

1.1.8. DOBRIANKA-3

48°46'19”N, 30°53'19"E

Pishchana village, Zvenyhorodka district, Cherkasy region, Ukraine

The multilayered site of Dobrianka-3 was discovered by Stanislav Smirnov in 1972. It
is situated on a 17 m high granite elevation of the left bank of the Tikych River, which flows
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Fig. 4. The LBK vessels (1-5) from the BDC site of Dobrianka-3 (after Zalizniak et al. 2013, 228, fig. 25: 4-8).
lllustrations by Andrii Sorokun
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to the Syniukha River — a left tributary of the Southern Buh (Fig. 1). Leonid Zalizniak and
Tovkailo excavated the site on a total area of about 185 m? in 2003-2006. In December
2004, viewing the BDC finds from there, the author of this paper attributed two potsherds
to one fine LBK bowl with Sarka decoration (Fig. 4: 1-3). This was reflected in some articles
by the excavators (Zalizniak et al. 2005a, 12, 13, fig. 4: 14; Zalizniak et al. 2005b, 99, 112,
fig. 6: 14). But in their last, more complete publication of the site, 12 fragments of three
LBK vessels (Fig. 4) were already mentioned (Zalizniak et al. 2013, 228, 234, fig. 25: 4-8).

In total, 10 radiocarbon measurements date the site. Six of them are conventional,
obtained at the Kyiv laboratory on samples of animal bones and organic inclusions in ce-
ramic paste. They cover the period from the middle of 7 to the middle of the 6% millen-
nium BC (Zalizniak and Manko 2004, 141, 145). An AMS date measured at the Oxford
Laboratory on a human bone from an individual buried stretched on his back, also fell into
this period. Another AMS Oxford date on an auroch bone points to the Preboreal (Lillie et al.
2009, 260). Two AMS dates on animal bones measured at the Groningen Laboratory fall
into the late Eneolithic and the middle Bronze Age (Biagi et al. 2007, 27). The fact that the
last two samples were taken from the “Mesolithic” layer confirms the mixing of materials
from different periods, previously noted by Zalizniak and co-authors (Zalizniak and Manko
2004, 138, 141, 142; Zalizniak et al. 2005a, 9; Zalizniak et al. 2005b, 97, 100).

1.1.9. SHCHURIVTSI-PORIH

48°49’57”°N, 29°08’04”E (approximately)

Shchurivtsi village, Haisyn district, Vinnytsia region, Ukraine

The BDC site of Shchurivtsi-Porih, located on the left bank of the Southern Buh (Fig. 1),
was discovered and investigated by Pavlo Khavliuk and Valentine Danilenko in 1955 and
1957. They cleaned off an outcrop on a steep edge of the lower river terrace, about 100 m
long (Danilenko 1969, 117-118; Haskevych 2008, 169-173). The author of this paper attri-
buted one, non-decorated potsherd to the LBK, after viewing collection of the site in 2007
(Haskevych 2008, 164, 170, fig. 4: 1). This is a fragment of the upper part of a coarse vessel
with a strongly inverted rim 15 cm in diameter. The lip is flat and straight. The wall is 0.5-
0.7 cm thick. The ceramic paste contains an admixture of gruss and a small amount of
sand. The inner and outer surfaces are dark gray and uneven, with traces of smoothing and
deep, cone-shaped defects (Fig. 2: 9). The fractures are dark grey too. Kiosak has also de-
scribed this find as LBK (Kiosak 2017b, 120), but Saile considers it dubious (Saile 2020).

1.1.10. KAMIANE-ZAVALLIA

48°11’59”N, 29°59’58”E

Kamiane village, Podilsk district, Odesa region, Ukraine

This site, with flint finds from an indeterminate period of the Stone Age, was found by
Volodymyr Stanko on the loess terrace of the right bank of the Southern Buh (Fig. 1),
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across from Zavallia (Holovanivsk district, Kirovograd region) in 1974 (Smolianinova and
Stanko 1976, 121). Prospecting by the survey team of the Odesa archaeological museum
revealed many fragments of LBK pottery with “music-note” decorations at the same place
in 2011 (Kiosak 2013; Kiosak et al. 2014). Since then, Kiosak has excavated a large area
with some LBK features there (Kiosak 2017a; 2017b, 122-128). Two “C dates on animal
bone and an ash (Fraxinus) charcoal fragment encompass a time span of 5295-4960 BC
(Kiosak and Salavert 2018, 122, 124).

Furthermore, a local amateur archaeologist and history teacher at the Zavallia secon-
dary school, Oleksander Peresunchak, recently found three more LBK sites in the vicinity
of Kamiane-Zavallia (Kiosak 2017a, 254; 2018). These are the sites of Hnyla Skelia and
Synie Ozero on the right bank of Southern Buh, and Zhakchyk III on the right bank of the
Mohylnianka rivulet. All four mentioned sites have yielded no BDC materials so far. But
two known BDC sites, Zavallia and Zhakchik, are just about 2 and 3 km, respectively, from
Hnyla Skelia. Thus, the fact that the indisputable LBK settlement cluster was located di-
rectly on the Southern Buh next to the BDC sites has strongly influenced the discussed issue.

1.1.11. GARD

47°48'14”N, 31°10'15”E

Bohdanivka village, Voznesensk district, Mykolaiv region, Ukraine

The first BDC materials found at the multilayered site of Gard, situated in the valley of
the Southern Buh, on the right bank of the river in an area with rapids (Fig. 1), were exca-
vated between 1930-1931. Danilenko continued that research in 1949 (Danilenko 1969,
139). Tovkailo has been excavating the site on a large area since 2006 (Tovkailo 2010;
2014). He discovered one LBK bowl with “music-note” decorations (Fig. 3: 2) in the BDC
layer (Tovkailo 2014, 201-203, fig. 11: 3). Six conventional *4C dates, measured in the Kyiv
laboratory on organic inclusions in the BDC pottery and humus soil from this layer, fall
into a time span of 6006-5210 years BC (Tovkailo 2010, tab. 2; 2014, 233, tab. 3).

1.1.12. HIRZHOVE

47°05’45”N, 29°49’19”E (approximately)

Hirzhove village, Rozdilna district, Odesa region, Ukraine

The multilayered site of Hirzhove, situated on a hillock on the right bank of the Ku-
churhan River, a left tributary of the Dnister (Fig. 1), was discovered by Pavel Boriskovskiy
and Volodymyr Stanko in 1961 and excavated by them on a total area of 216 m? between
1962-1963. A very few ceramic and flint finds from there were attributed to the BDC at that
time (Stanko 1966; 1967). Much later, reviewing the collection, Petrenko clearly referred
92 potsherds to the Neolithic. Moreover, he believed that one of them was an undecorated
piece of the wall of an LBK vessel, based on its close similarity to the finds from Mainova
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Balka (Petrenko 2012, 234-236). Haskevych (2014, 5; Gaskevych 2015, 191) and Kiosak
(2017a, 256; 2017b, 119-120) mentioned this in their publications, but Saile consi-ders that
attribution unconvincing (Saile 2020).

Two conventional “C dates on organic inclusion in one fragment of the BDC pottery
from the site were measured at the Kyiv laboratory. They fall into a time span of 6465-
5668 years BC, which agrees with the conventional dates on two animal bones that had
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previously been connected with the Mesolithic materials (Stanko and Svezhentsev 1988,
117; Manko 2006, 19).

The mention of two more finds not itemized here may also have influenced the views of
some researchers. Zbenovych saw a fragment of a thick-walled vessel with a pattern that
reminded him of the Sarka decoration among pottery from the BDC site of Savran, exca-
vated by Danilenko on the Southern Buh in 1949 and 1955. Thanks to the thorough de-
scription of this potsherd, published by Zbenovich in 1989 (176), the author of this paper
was able to confidently identify it in the collection. It turned out to be a rim of a rare vessel
with a typical Cardium decoration. An abundant admixture of the valves of brackish seed
shrimps of Cyprideis torosa littoralis in its ceramic paste indicates that it was made on
a seashore (Gaskevych 2011, 277, fig. 1: 1). The second such find included some LBK pot-
tery at the BDC settlement of Tsekynivka on the Dnister, which Marek Zvelebil and Mal-
colm Lillie (2000, 74) briefly mentioned without any specified information or references.

Two conclusions are possible from the above overview:

1) only five of the twelve examined cases are connected to the Southern Buh catchment
(Bazkiv Ostriv, Dobrianka-3, Shchurivtsi-Porih, Kamiane-Zavallia and Gard);

2) among them, two LBK bowls from Bazkiv Ostriv, first published in 1963, remained
the only evidence of the possible BDC — LBK contacts in this region until 2005.

However, already at the end of the 20" century, most of the Southern Buh basin began
to be mapped as part of the LBK area (Fig. 5). Why?

1.2. The Southern Buh area on the LBK distribution maps

Upon first publishing the bowls from Bazkiv Ostriv in the catalogue of LBK settlements
from the territory of the Soviet Union, Passek and Chernysh correctly called this site a “place
of an isolated find” of the linear-band ware (Passek and Chernysh 1963, 6, fig. 2: 1). How-
ever, later, Telehin mapped Bazkiv Ostriv with the same mark as the rest of the LBK settle-
ments (Telegin 1979, 230, fig. 1: 32). Moreover, he placed this mark about 50 km upstream
of the real location of the site. It should be stressed that Bazkiv Ostriv is not mentioned in
the text of his article, and the number of the mark is omitted in the explanation of the LBK
affiliation of the sites in the caption under the map. However, some researchers did not
pay attention to this nuance. Janusz K. Kozlowski republished Telehin’s figure without the
numbers and list of mapped sites (Kozlowski 1985, 68, fig. 12). As a result, the only mark
on the Southern Buh is perceived here as a full-fledged LBK settlement without any re-
striction. It seems that this was a reason for expanding the LBK area to the middle reaches
of the Southern Buh on the well-known maps of Jens Liining (1988, fig. 4) and Peter
Bogucki (2000, 198, fig. 8: 1).

Unlike the Central European archaeologists, researchers from Ukraine and Moldova
definitely connect Bazkiv Ostriv with the BDC. Thus, Larina mapped one unnamed site
with the “LBK materials in a foreign cultural environment”, situated on the Middle Buh,
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in some of her works. Following Telehin, she marked it northwest of the real location of
Bazkiv Ostriv. This error is about 60, 90 and 100 km in a straight line in the different pub-
lications (Larina 1999, 11, fig. 1, 2; 2006, 53, fig. 7; 20009, 51, fig. 1; Larina and Dergachev
2017, 9, fig. 3). The fact that all these cases pertain to the same settlement is confirmed by
another map, on which it is called “Bazkiv Ostriv” and marked even further, on the right
bank of the upper reaches of the Southern Buh near town of Khmelnyk, approximately 155
km in a straight line from its actual location (Larina 2009, 58, fig. 4: 35). On the other
hand, Bazkiv Ostriv is mapped absolutely correctly in Larina’s other works published at
the same times (Larina 1994, 58, fig. 1: 6; Larina and Kuzminova 1994, 238, fig. 1: 6; La-
rina et al. 1999b, p. 30 fig. 1: 3).

The previous confusion over the location of Bazkiv Ostriv has passed into publications
by Agnieszka Czekaj-Zastawny. According to a caption under her LBK distribution map, it
was drawn up using the data of both Bogucki and Larina. As a result, she included both the
Upper and Middle part of the Southern Buh basin in the LBK area (Czekaj-Zastawny 2008,
33, fig. 1). Maciej Debiec and Thomas Saile mapped one unnamed LBK site on the upper
reaches of the Southern Buh, and the second one somewhat to the north (Debiec and Saile
2015, 16 Abb. 15; Saile 2020, fig. 2). The grounds for this were also the marks on Larina’s
maps (Debiec, personal communication 15.10.2020). The LBK area covers the upper part
of the Southern Buh catchment on the map published by Stawomir Kadrow (Kadrow and
Rauba-Bukowska 2017, 262, fig. 1; Kadrow 2019, 319, ryc. 1).

The given cases of the reiterated errors in the interpretation and mapping of Bazkiv
Ostriv could leave the impression of a steady presence of LBK communities at different
places on the Southern Buh banks. This impression could become yet stronger after the
discovery of several LBK shards at Dobrianka-3 and Shchurivtsi-Porih. The erroneous
treatment of Mainova Balka as being located in the Southern Buh basin (Dolukhanov et al.
20009, 102; Kiosak 2013, 75; 2017b, 121, fig. 4: caption; Kiosak et al. 2014, 85) could also
have played a negative role. That is why the discovery of the first real long-term LBK set-
tlement of Kamiane-Zavallia has promptly led to the supposition that “two-thirds of the
Bug-Dniester cultural territory <...> was a regular region settled by the LBK people
rather than a rare invasion into the domain largely belonging to the Bug-Dniester cul-
ture. We expect more LBK sites to be found in this area” (Kiosak 2017b, 128). The contra-
dictions in the absolute chronology of the BDC were also used to support this view.

1.3. Problems in the absolute chronology of the BDC

The radiocarbon dating of the BDC is analyzed in several special publications (Haske-
vych, 2007, 2014, Haskevych et al. 2019), as well as in publications on other topics (e.g.:
Tovkailo, 2005, 2014; Kiosak 2017b; Kiosak and Salavert 2018). A brief summary of how
the problem that rose within this sphere at the turn of the millennium has influenced issue
of LBK — BDC contacts is given below.
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Only a few dates were measured on samples from BDC sites before 1997. They cover
the period of the 60"-47" centuries BC, confirming the traditional view that the local
Southern Buh and Dnister foragers lived side by side and had contact with the LBK far-
mers over several hundred years. A large series of dates encompassing the time span of the
65"-54" centuries BC was derived from bones from the Southern Buh BDC sites between
1997-2000 (Kotova 2002, 22-24, 103-104, table 9; 2003, 31, 32, 130-133, 139-140, table
9). Based on these dates, Kotova created her own periodization scheme, according to which
the culture disappeared around 5300 BC. The previous dates, which contradict these
views, were simply ignored by her without explaining the reason (Kotova 2002, 24, 40;
2003, 32, 58). However, some sites of the North steppe Southern Buh area, which yielded
pottery that combined the traditions of the late BDC and the early Trypillia culture, were
published in subsequent years (Tovkailo 2005, 37-39). Explaining this syncretism, Kotova
supposed the BDC population existed up to 5000 BC despite the absence of relevant 4C
dates in the series she used (Kotova 2015, 46).

The divergent views regarding the BDC dates of 5300-5000 BC cast doubt on the exis-
tence of the indigenous, Southern Buh population at the time indicated by two dates from
Kamiane-Zavallia. Therefore, Kiosak has questioned the organic linkage of the Linear
Band “imports” with the rest of the materials found at the BDC sites (Kiosak 2016a, 143;
2017b, 137). Not least, this became possible due to the recent revision of the stratigraphy
of the main BDC sites, explored by Danilenko on the Southern Buh in the 1950s.

1.4. Problems in stratigraphy of the BDC sites

Most of the BDC sites are situated in a river valley on the edge of periodically flooded
river terraces, or just on riverbanks and islands at places well-suitable for fishing. There-
fore, they were settled many times, and thick cultural levels, rich in materials of different
times and cultures, arose there. It was these places that had attracted Danilenko, who was
trying to get more finds from smaller areas during his rescue excavations before the con-
struction of a cascade of reservoirs on the Southern Buh (Haskevych 2013; Haskevych et
al. 2019, 217-219). However, in his publication of these sites, he always divided each into
clear cultural layers with finds of distinctive types (Danilenko 1969, 62-139). This allowed
him to propose a three-period chronological scheme of the BDC as a sequence of one non-
pottery and six pottery phases. The researcher believed that the design of the pottery of
each phase was characterized by a unique style (Danilenko 1969, 150-155). For example, at
Bazkiv Ostriv, he clearly attributed the LBK bowls to the layer containing vessels decorated
with the so-called “Samchyntsi” style (Danilenko 1969, 66).

A careful analysis of field reports and finds from a number of old sites, as well as new
excavations carried out on some of them, has shown a lack of features and clearly distin-
guishable cultural layers there. Materials of different types and ages are mixed in most of the
settlements that had been previously considered to be sites yielded reference collections of
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certain periods and phases of the culture (Haskevych 2013; 2017). This enabled the fol-
lowing three conclusions to be drawn, which are important for the discussed issue.

1. The synchronicity of the LBK and BDC materials that were found nearby at the same
depth in Bazkiv Ostriv, Dobrianka-3 and Gard, may be doubtful. Kiosak referred it to sup-
port his supposition.

2. The correlation of “C dates measured on bone with the finds of BDC pottery found
near respective samples may also be erroneous. So, Kotova’s scheme becomes question-
able. Some vessels, which were considered by her as early, may actually be late, and vice
versa. The start of the BDC around 6400 BC and its disappearance around 5300 BC be-
come unconvincing too.

3. The future acquisition of new *C dates from bones or charcoal found in mixed con-
texts at sites explored decades ago and submerged afterwards (Bazkiv Ostriv, Shchurivtsi-
Porig), or from recently excavated sites (Dobrianka-3, Gard), cannot provide a solution to
the problem.

Based on the above, there are two more or less reliable ways to check the synchronicity
of the BDC finds and the possible LBK “imports” in the Southern Buh catchment: a) direct
radiocarbon dating of BDC pottery from sites with LBK potsherds; b) searching for syncre-
tic vessels combining characteristic traits of the BDC and one of the other cultures, reliably
dated to a time after 5300 BC, in collection of these sites.

The first data of both kinds have been recently obtained during research on materials
from the site of Bazkiv Ostriv.

2. NEW DATA FROM THE BAZKIV OSTRIV SITE
2.1. New direct radiocarbon dates on BDC pottery

To begin addressing the problem in the BDC chronology, 11 direct AMS dates on pot-
tery were measured within the framework of a special Japanese-Ukrainian archaeobo-
tanical project at the Radiocarbon Dating Laboratory of the University Museum at the
University of Tokyo in 2019. Nine fragments of BDC vessels with organic inclusions in
their ceramic paste and two samples of carbonized crust on the surfaces of the potshards
were selected from the collections of three sites: Shumyliv-Cherniatka, Hlynske I and Baz-
kiv Ostriv (Haskevych et al. 2019). The last site yielded seven dates, which cover a wide
period between 6597-4847 BC (Tabl. 1, Fig. 6, 7).

An examination of the reliability of the new dates in light of the probable “old” carbon
and freshwater reservoir effect (Haskevych et al. 2019, 230-232) has shown that the mea-
surements on samples of vessel No. 23 (Fig. 6: 1), and vessel No. 21 (Fig. 6: 4) with a CO,
content of 0.7% are the most questionable. It is noteworthy that one of them yields the
earliest, very controversial date of the late first half of the 7* millennium BC (Fig. 7). The
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Table 1. Results of direct AMS radiocarbon dating on the BDC pottery from the Bazkiv Ostriv site
(after Haskevych et al. 2019)

Lab No Material 14%;“ Cigf’ ,;i?(‘; :)ge Coz(f.zl)"ent
Shumyliv-Cherniatka
TKA-20826 | Charred residues (inner) 5725430 46834491 49.0
TKA-20827 | Organic inclusions in the ceramic paste 5805+25 4723-4558 3.5
Hiynske I
TKA-20828 | Organic inclusions in the ceramic paste 7080+30 6016-5899 1.1
TKA-21090 | Organic inclusions in the ceramic paste 7795+30 6686-6532 0.6
Bazkiv Ostriv
TKA-20829 | Organic inclusions in the ceramic paste 7710+25 6597-6477 0.7
TKA-20830 | Organic inclusions in the ceramic paste 6855+30 5807-5666 1.1
TKA-20831 | Organic inclusions in the ceramic paste 6625+25 5621-5514 2.4
TKA-20832 | Organic inclusions in the ceramic paste 6970+25 5972-5769 0.7
TKA-20833 | Organic inclusions in the ceramic paste 6190+35 5288-5030 1.1
TKA-20834 | Organic inclusions in the ceramic paste 6040+25 5003-4847 5.6
TKA-21091 | Charred residues (inner) 6145+35 5211-5000 21.3

reliability of two measurements on samples of vessel No. 1 (Fig. 6: 2) and vessel No. 2 (Fig.
6: 5), both with a CO, content of 1.1%, is moderate. Finally, only three measurements on
vessel No. 22 (Fig. 6: 3) and No. 39 (Fig. 6: 6) should be recognized as the most reliable.
The partial overlap of the intervals of two dates from samples of different materials (or-
ganic inclusions and carbonized crust) taken from the same vessel (No. 39) confirms this
too (Fig. 7).

Thus, the date of 5288-5030 BC (TKA-20833), of moderate reliability, as well as the
dates of 5003-4847 BC (TKA-20834) and 5211-5000 BC (TKA-21091), of high reliability,
indicate a time after 5300 BC. The period covered by them together accurately corresponds
to the time of the two dates from Kamiane-Zavallia (Kiosak and Salavert 2018, 122). It
should also be emphasized that the fragments of both vessels (No. 2 and No. 39) that yielded
these dates were found in several compact clusters in the same part of the excavation with
large fragments of LBK bowl No. 82.

Typologically, both vessels are typical “Samchyntsi” ware, which was defined by Da-
nilenko (1969, 118, 119). In general, vessels of this type are pots with rounded or pointed
bottoms and slightly S-shaped, cylindrical, or oblong spherical bodies. They are mostly
made of raw material with an abundant coarse-grained mineral admixture of quartz and
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TKA-20832 — 6970+25 uncal BP (5972-5769 cal BC)

FASETR
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TKA-20834 — 6040+25 uncal BP (5003-4847 cal BC)

TKA-21091 — 6145+35 uncal BP (5211-5000 cal BC)
TKA-20833 — 6190+35 uncal BP (5288-5030 cal BC)

Fig. 6. Bazkiv Ostriv. The sampled BDC vessels and their direct AMS radicarbon dates;
1 —vessel No. 23; 2 — vessel No. 1; 3 - vessel No. 22; 4 — vessel No. 21; 5 — vessel No. 2; 6 — vessel No. 39
(after Haskevych et al. 2019). lllustrations by D. Haskevych
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OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
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Fig. 7. Bazkiv Ostriv. Plot of the AMS dates, measured the samples with a CO, content of: white — 0.7%,
grey — 1.1%, black - 2.4% or more (after Haskevych et al. 2019, 232, fig. 14)

feldspar gruss and a small admixture of fibrous organic remains. Inclusions of graphite,
micaceous sand and crushed shells are more rare. The external surface is usually slightly
burnished and most frequently dark grey or dark brown, and less often fulvous or reddish.
Almost all vessels are decorated, frequently only on their upper part. The specific Sam-
chyntsi-style design consists of rows of the elongated impressions of a notched stamp (in-
cluding a comb), imprinted with the stab-and-drag technique, and arranged into an encir-
cling horizontal belt or vertical zone. Sometimes, these belts or zones are separated off by
horizontal or diagonal bunches of lines drawn with a notched stamp, or by such lines ar-
ranged into a grid or herringbone pattern. Another characteristic trait is the decoration of
internal rims by one row of these impressions. Less frequent are a grid or some irregular
angular figures applied with single, narrow, superficial lines (Haskevych 2008; Gaskevych
2011, 280-283).

Both the previously measured direct radiocarbon dates on pottery from the site of Do-
brianka-1 (Manko 2013, 216; 2016, 271, 278) and the new date from vessel No. 1 from
Bazkiv Ostriv indicate that the “Samchyntsi” ware appeared in the first half of the 6™ mil-
lennium BC. Therefore, it was a customary type of ceramics for the local hunter-fisher-
gatherers, and its production was ongoing at the time when the LBK groups settled the
Southern Buh banks. Based on this, the sought-for syncretic vessels must combine some of
the above characteristics with traits of pottery of the western cultures of the last quarter
of the 6" millennium BC or later.

2.2. Pottery with traits of the Linear Circle

During excavation, the explored area of 247 m? was drawn on the field plans of the
Bazkiv Ostriv site. Also marked on the plans are 1353 fragments of pottery. But today, the
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collection of the Institute of Archaeology of the NAS of Ukraine includes only 701 pot-
sherds of different times and cultures, recognised by the author of this article as compris-
ing 90 vessels, which have been numbered for a renewed inventory list. The rest of the
ceramic finds are considered to have been lost in the 1970s. About a dozen BDC vessels,
identified as possibly syncretic, are subdivided into four groups by their dominant western
feature.

2.2.1. PLASTIC APPLICATIONS

This kind of pottery decoration is absolutely non-typical for the Eastern European sub-
Neolithic population, but characteristic for their western and southern agro-pastoral
neighbours. At Bazkiv Ostriv, among the pottery made of ceramic paste with admixtures of
abundant coarse minerals and relatively little vegetation, only vessel No. 64 is decorated
with small knobs at the very edge of rim, as well impressions and incised lines below (Fig.
8: 1). No fewer than 9 of its fragments were found at a depth of 0.8-1 m in the western part
of the excavation. Fragments with the knobs are absent in the collection now. One of them,
however, is known from a published photo (Fig. 8: 1a). Describing the vessel, Danilenko
calls the knobs “densely placed” (Danilenko 1969, 66, 68, fig. 18: 4). The photographed
knob is flattened (lens-shaped?), vertical and about 1.5 cm large. Knobs of this shape, size,
orientation and location rarely occur on pottery from LBK sites. For example, at Zwieczyca
3 in southeastern Poland, similar, densely placed knobs are reported on a vessel decorated
with a human-face motif and regarded as “imported” from the Biikk culture area (Sebdk
2014, 80, 81, 83, Abb. 20: 7). Also, vertical knobs about 2.5 cm to 5 cm large, applied be-
neath the rims of the vessels, were noted on wares from that site (Debiec 2014, 214, 221,
237, Taf. 55: 3, Taf. 62: 7, Taf. 78: 13). The row of impressions is rather traditional for BDC
pottery. A zone filled with diagonal incised lines arranged into a herringbone pattern oc-
curred on pottery of the both the cultures of the Eastern Linear circle (e.g.: Kalicz and
Makkay 1977, 301, 330, 338, Taf. 93: 1, Taf. 126: 9, Taf. 137: 9, 12) and the late BDC sites
in the Southern Buh basin (Danilenko 1969, 125, fig. 98; Tovkailo 2005, 129, 130, fig. 47:
13, fig. 48: 7). A shape of vessel No. 64 may be restored very approximately.

2.2.2. CARINATED SHAPE

In the 6%-5% millennium BC, biconical vessels were not made by hunter-gatherers in
the territory of Ukraine; rather, preference was given to more easily produced conical and
cylindrical shapes. At Bazkiv Ostriv, among the ware designed with Samchyntsi techno-
logy, vessel No. 76, published by Danilenko (Danilenko 1969, 66, fig. 16: 10), has the
sharpest body corner. Just two joined fragments found on the surface represent it. Double
horizontally incised lines run around the vessel above and below the rib, which has a dia-
meter of 15-16 cm. Groups of diagonally incised lines extend up and down from them
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(Fig. 8: 3). The less pronounced, more rounded body corner is visible on vessel No. 50 that
is firstly published here. It is scantily decorated with two rows of fingernail imprints under
the outside rim, and one row of such imprints on the very edge of the inner rim (Fig. 8: 2).
Five fragments of this vessel were found in the western part of the excavation, at a depth
of 0.7-0.8 m.

It is believed that in Southeastern Europe, the spread of biconical pottery is associated
with the emergence of the Vinca culture. As Agathe Reingruber has pointed out, although
this happened about 5300 BC (according to the radiocarbon dates from the eponymous
tell), earlier carinated vessels are known to the east and north of the Danube (Reingruber
2018, 85-92). In particular, they were found at some Koros sites in Eastern Hungary

Fig. 8. Bazkiv Ostriv. 1 - vessel No. 64 with plastic applications (1a — after Danilenko 1969, 68, fig. 18: 4);
2 - vessel No. 50 with rounded body corner; 3 - vessel No. 76 with sharp body corner.
lllustrations by D. Haskevych
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Fig. 9. Bazkiv Ostriv. 1-2 — vessel No. 47 (after Gaskevych 2017a, 241, fig. 6).
The colouring and painted decoration are marked with grey. lllustration and photos by D. Haskevych
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(Makkay 1990) and the Cris sites in Romania (Ursulescu 2000, 211, 214, fig. 1) and Moldo-
va (Dergachev and Larina 2015, 135, 157, fig. 92, 109), dated between the early — middle 6%
millennium BC (Yanushevich 1989, 609; Wechler 1998, 74; Larina 1999, 98; Kovalenko
2017, 157, 158). Therefore, there is no certainty that vessels No. 76 and No. 50 are younger
than 5300 BC. However, this also cannot be ruled out, due to the bundles of incised lines
that are not typical for Cris and Koros pottery but are widespread in the further cultures of
the Eastern Linear Circle.

2.2.3. COLOURING AND PAINTED DECORATION

Here, the word “colouring” refers to any ancient dyeing of the vessel surface, including
accidental contamination by gleing and waterproofing agents, food, etc. “Painting” is one
of the colouring manifestations, when the intentional dyeing creates a semantic effect dis-
cernable through the elements of decoration, arranged into compositions.

The first potsherd with probable painting was found by Danilenko. He drew it among
the fragments of the Samchyntsi vessels without comments in the text (Danilenko 1969,
66, fig. 16: 6). Strips of different widths arranged into a spiral-like (?) motif are discerned
on this figure. Examining the collection, the author of the current article discovered this
potsherd (Fig. 9: 1) as well fragments of six more vessels with traces of red to dark brown
painting and/or colouring. Their detailed characteristics are stated in a special publication
(Gaskevych 2017a), the main facts and conclusions of which are presented here.

There are a few cases of easily identifiable painted decorations: a volute-like (?) end of
some figure on vessel No. 66 (Fig. 10: 2), straight parallel stripes on vessel Nos. 73 (Fig. 10:
3) and 79 (Fig. 10: 4), and one curved stripe on vessel No. 17 (Fig. 12: 1). The preservation
of the painting is very bad. But the difference in elemental composition between the paint-
ed and unpainted surfaces of vessel No. 66, recorded by X-ray fluorescence analysis, has
eliminated doubts. The search for analogies to these decorations is pointless due to their
simplicity. However, the incised decorations reported on some of these vessels (sometimes
directly under the painting) attract attention. These include decorations with a single, very
thin, straight vertical line (Fig. 11: 5), a meander shaped by such a line (Fig. 9: 2), as well
as short segments of single, wider, deep lines (Fig. 11: 2, 3). Also of interest are herring-
bone compositions of parallel diagonal lines (Fig. 10: 4), rounded and angular figures filled
with vertical lines, and frequent, short incisions on the inner rim (Fig. 13: 1-3). They are
characteristic of the Eastern Linear Circle Neolithic, especially of the Szakalhat culture. It
should be emphasized that two of these vessels have a flat bottom (Fig. 12: 4; 13: 5). On the
other hand, rows of imprints of a short comb stamp, used for decorating Samchyntsi wares,
have been applied to one of the vessels with colouring (Fig. 12: 2, 3). All vessels with co-
louring are made of very similar ceramic paste of the typical Samchyntsi composition.
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2 cm

Fig. 10. Bazkiv Ostriv. 1, 2 — vessel No. 66; 3 —vessel No. 73; 4 — vessel No. 79 (after Gaskevych 20174, 242,
fig. 7). The colouring and painted decoration are marked with grey. lllustrations and photos by D. Haskevych
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5b

Fig. 11. Bazkiv Ostriv. 1-4 — vessel No. 81; 5 - vessel No. 17 (after Gaskevych 2017a, 237, 243, fig. 3, 8).
The colouring and painted decoration are marked with grey. lllustrations and photos by D. Haskevych
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—

4

Fig. 12. Bazkiv Ostriv. 1-4 — vessel No. 17 (after Gaskevych 2017a, 238, fig. 4). The colouring and painted
decoration are marked with grey. lllustrations and photos by D. Haskevych
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5

Fig. 13. Bazkiv Ostriv. 1-5 — vessel No. 44 (after Gaskevych 20174, 239, fig. 5). The colouring and painted
decoration are marked with grey. lllustrations and photo by D. Haskevych
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2.2.4. MEANDER DECORATION

In addition to the aforementioned fragment with a meander shaped by a single, very
thin, incised line, the meander decoration is also on vessel No. 38. No fewer than 26 frag-
ments of it were found at a depth of 0.7-1 m (with a higher concentration at 0.9 m) in the
western part of the excavation. Shortly after their discovery, they were reconstructed with
plaster into an entire vessel. The image of this restoration (Fig. 14) is probably the most
referenced one when it comes to BDC pottery. Its clearest traits are its flat lip, somewhat
thinned and inverted rim, straight walls and pointed bottom. However, the proportions of
the restored shape and the presence of a rounded body corner in the lower part can be
questioned. The rim diameter is about 20 cm. The walls are 0.5-0.7 cm thick. The maxi-
mum thickness of the bottom is 2.2 cm. The outer surface is smooth and is slightly bur-
nished with a reddish, reddish grey, brown, and greyish brown colour. The meandered
band of 5-6 parallel incised lines, each 2-3 mm wide, the loops of which are alternately left
empty or filled with a fine, diagonal mesh grid of 1-mm-wide incised lines, covers the top
of the vessel. The ceramic paste, tempered with a small amount of fine sand and thin or-
ganic fibres, is very different from the Samchyntsi paste with a coarse-grained mineral
admixture. The only Samchyntsi feature of the vessel is its pointed bottom (Haskevych
2008, 281; 2017, 198, 199).

Fig. 14. Bazkiv Ostriv. Vessel No. 38 with meander decoration
(after Haskevych 2008, 280, fig. 4: 2b).
lllustration by D. Haskevych
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The chronological position of vessel No. 38 is contradictory. On the one hand, first
Danilenko, and then Kotova considered it one of the most ancient vessels on the Southern
Buh, attributed to the pre-Cris time (Danilenko 1969, 150-151; Kotova 2002, 39; 2015, 60-
62). However, neither they nor any other researcher have so far shown any close analogies
to this pot in the Early Neolithic of the Balkans or Eastern Europe outside the BDC area.
On the other hand, Danilenko wrote that “precisely such ornamental compositions, de-
spite their exceptional ancientry, are already close to the early Trypillia ones” (Danilenko
1969, 69). Nicolae Ursulescu and Dergachev saw in this vessel signs of “Vincazation”, by
which they very broadly mean to be the spread of some Anatolian-Balkan influences
during the Early to Middle Neolithic transition (Ursulescu 2000, 212). Indeed, in the Mid-
dle Neolithic of the Danube-Carpathian region, a zone filled with a fine, diagonally incised
mesh grid is characteristic of Dudesti pottery, and a meandered band of parallel incised
lines is characteristic of all the Linear Pottery cultures. But their combination occurs on
the richly ornamented vessels of the relatively late Biikk culture (e.g.: Kalicz and Makkay
1977, 305, 314, Taf. 98: 8, Taf. 108: 8). Thus, vessel No. 38 can be considered as the most
striking syncretic BDC pot due to combination of the “western” meander decoration with
the pointed bottom of the local foragers’ pottery.

3. DISCUSSION

The new radiocarbon dates from Bazkiv Ostrivindicate that the indigenous BDC groups
populated the Southern Buh area during the time that the LBK settlements existed near
Zavallia. In addition, it seems, there are traits that imitate the traditions of the distant
Szakalhat and Biikk cultures in the syncretic pottery from Bazkiv Ostriv. Obviously, any
contacts between the inhabitants of the Southern Buh and the inner portion of the Car-
pathian arc were impossible without the active or passive participation of the LBK com-
munities of the Dnister basin, which separates the Southern Buh from the mountains.
Therefore, the previous view that the seven LBK vessels found at the BDC sites of Bazkiv
Ostriv, Shchurivtsi-Porih, Dobrianka-3 and Gard were “imports”, reflecting such contacts,
is correct.

Thus, only four sites situated on the Southern Buh near Zavallia are actual evidence of
the migrations of the LBK groups in this river’s catchment. They form a triangle, covering
an area of about 15 km? (Fig. 15). Therefore, the portion of the Southern Buh area de-
scribed by Kiosak as “a regular region settled by the LBK people” is of just such a size to-
day. To understand whether other, similar clusters of LBK sites could exist on the South-
ern Buh, the reasons that contributed to the emergence of the settlements around Zavallia
should be clarified. An analysis of the natural conditions of the mentioned region is neces-
sary for this in the first place.
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3.1. Landscape

The problem of relating LBK colonization with certain ecological niches and landscapes
has long attracted researchers. Larina has developed it in detail for the eastern periphery
of the area of this culture (Larina and Kuzminova 1994; Larina 2009).

According to Larina, all settlements in the extreme eastern area of the LBK are located
within the forest-steppe zone. At the same time, a general tendency to settle on the most
fertile soils of each part of the region is observed. In Volhynia, these are typically pod-
zolized chernozem-like soils. On the Upper and Middle Dnister, preference was given to
chernozems (black earth) in the river valleys and on the flat plateaux covered with meadows
of broad-leaf herbs (forb meadows). Between the Prut and the Southern Buh, the typical,
leached, and carbonate chernozems were formed under cereal-grass meadow steppes.
Soils of all these types are characterized by a very high natural fertility. However, it should
be noted that they were just beginning to form during the existence of the LBK settle-
ments there.

The preference for certain soils also accounts for the high settlement concentration.
Frequently, sites are clustered at distances ranging from 0.2 to 1.5 km. This is especially
clear in such microregions as the valleys of the Great and Middle Ciuluc rivers, as well the
upper reaches of the Reut within the Balti bunchgrass-cereal steppe in the Prut-Dnister
interfluve, and along the Chornoguzka River in Volhynia (Larina 2009, 66, 67). Almost the
same, high concentration is observed for the settlements of the cluster near Zavallia, where
the distance between sites ranges from 2 to 7 km.

Complex archaeobotanical studies carried out on the site of Kamiane-Zavallia has not
yet provided a clear understanding of the characteristics of the surrounding ancient land-
scape (Salavert et al. 2020, 8). Thus, it is necessary to turn to the low-resolution maps of
modern landscapes and soils to analyze the environmental conditions of the settlements of
the LBK and BDC groups on the Southern Buh. The landscape map of Ukraine shows that
the entire upper reaches and almost the entire middle reaches of the Southern Buh are
situated within the forest-steppe zone. Most of this territory is covered by deciduous forest
landscapes with light grey, grey, dark grey and brown forest soils, as well as podzolized
chernozems on the elevated loess plains. From the north and south, they are surrounded
by two wings of meadow-steppe landscapes with typical, carbonate, and leached cher-
nozems, which had been forming under the forb meadow steppes with islets of oak groves,
forested gullies, light forests and bushes. This is one of the oldest landscapes in the region,
preserved only on the poorly dissected watershed-adjacent areas of the loess plains (Loza
2010, 31, 32, fig. 1.08). The cluster of the LBK sites near the town of Ananiv is located
within the southern wing of these landscapes. Also, the sites near Zavallia are located in
the place where the Southern Buh crosses the strip of these landscapes (Fig. 15). According
to the online map of soils from the web portal of the Public Cadastral Map of Ukraine
(https://map.land.gov.ua), these sites are located on deep, meagre-humic carbonate cherno-
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zems. At the same time, chernozem-meadow and meadow gley soils are nearby them within
the Southern Buh valley, as well as meadow-marshy soils at the mouth of the Mohylnianka
rivulet.

The strip of chernozems stretches further, deep into the interfluvial plateaus to the
southwest and northeast of Kamiane-Zavallia. In particular, Mainova Balka, which is lo-
cated 53 km to the south, occupies an area covered by chernozem-meadow soils and is
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Fig. 15. Distribution of the LBK and BDC sites (for detail, see Fig. 1) on a map of the present-day land-
scapes. Base map: Loza 2010, 30, 31, fig. 1.08; with simplification.
Legend: | - Coniferous-deciduous forest landscapes; Il - broadleaf forest landscapes; Ill - meadow-steppe
landscapes; IV — steppe landscapes; V — mountain-forest and mountain-meadow landscapes. Sites: 1 - Hai-
voron-Polizhok (Solhutiv Ostriv); 2 - Synie Ozero; 3 - Kamiane-Zavallia; 4 - Hnyla Skelia; 5 — Zhakchyk ll;
6 — Zavallia; 7 — Zhakchyk; 8 — Savran; 9 — Melnychna Krucha
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surrounded by deep medium-humic chernozems. But chernozems come to an end further
upstream of the Southern Buh, a little to the west of Kamiane-Zavallia. And it is there the
high concentration of BDC sites, surrounded by grey podzolized soils, which were formed
under the forest, are visible (Fig. 15). Therefore, the automatic inclusion of the non-cher-
nozem part of the Southern Buh region in the area of the LBK, the bearers of which pre-
ferred chernozems, seems inconsistent in itself, and even more so taking into account the
absence of LBK sites there.

The Southern Buh valley intersects a strip with chernozem soils that are extremely fa-
vourable for agriculture, and at the same time sufficient moisture on an area about 200 km
long. However, LBK settlements were found only in one place here. Kiosak believes that
other, yet to be found sites exist within the rest of the Southern Buh region. If this is true,
then why do LBK settlements in the Prut-Dnister interfluves, on the Dnister and in Volhy-
nia together number in the hundreds, while only four sites are on the Southern Buh? Is the
archaeological study of the region so bad? For an answer, it is worth looking at the study
of another early farming culture in the region — Precucuteni-Cucuteni-Trypillia. Such an
analysis is quite justified, because the nature of the economy and settlement strategy of the
Trypillia and LBK communities was similar. This is confirmed by frequent finds of their
materials at the same places, for example, in Mainova Balka, Zhakchyk 3, Rusestii Noi I,
Floresti I, Nicolaevca V, Nezvisko and many other sites.

To date, a number of catalogues of Trypillia sites have been published for some admin-
istrative and geographical regions of Ukraine. For example, Serhii Husiev has counted 300
plus monuments of this culture throughout the Middle Southern Buh region (Husiev 1995,
24). According to Ivan Zaets, 198 Trypillia sites were discovered in the Vinnytsia region as
of 2001 (Zaets 2001, 10-12, fig. 3). And, their number rises there year to year: 295 sites in
2004 (Kvitnytskyi 2004), 352 sites in 2008 (Maidaniuk 2008), and 403 sites in 2015 (Rud
2015, 135). In the Kirovograd region, among 66 Trypillia monuments discovered as of
2015, 63 were found within the Southern Buh catchment (Sobchuk 2015). At least 124
Trypillia sites are known in the Odesa region (Polishchuk 2004). Thus, in the discussed
area, and particularly in ecological niches attractive to early farmers, the level of archaeo-
logical survey can be considered rather satisfactory.

So, the reason for the small number of LBK sites on the Southern Buh is their actual
sparsity, or even singleness. In this regard, the mapping of only the early Trypillia sites
(Precucuteni-Trypillia A) of the first half — middle of the 5™ millennium BC is very demon-
strative. Among the huge array of Trypillia settlements, they (without unverified finds or
sites of the Luka-Vrublevetskaia, Borisovka, and Trostianets types, frequently assigned to
the so-called “transitional”, AIV-BI phase) make up a very small percentage. They are rela-
tively numerous in the Prut-Dnister interfluve and along the middle reaches of the Dnister.
Their number decreases in the Dnister-Buh interfluve. About a dozen settlements were
found in the valley of the Southern Buh and its tributaries, the Mohylnianka rivulet and
the Synytsia River. And only one settlement is located far to the east, in the Siniukha River



Beside or by turn? The Buh-Dnister foragers and the Linear Band Pottery farmers... 41

basin (Fig. 16). It is noteworthy that, on the Southern Buh, they are concentrated in the
same region where Kamiane-Zavallia is located. The remains of Trypillia dwellings, so-
called “ploshchadky,” have been found at a number of sites here. Further upstream and
downstream of the Southern Buh, Early Trypillia pottery occurs only as accidental, isola-
ted finds, or among the materials of the BDC sites Shumyliv-Cherniatka, Puhach 1, Puhach
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Fig. 16. Distribution of the Precucuteni-Trypillia A sites (based on Zbenovich 1989, 15, fig. 1; Burdo 2001,

196, 200, fig. 1, 2: 1; Sorochin and Dergaciov 2010, 235; supplemented and with alterations) on a map of

the present-day landscapes (for detail, see Fig. 15). Legend: | - Precucuteni-Trypillia A site; || - Precucuteni-

Trypillia A pottery at BDC sites. Sites: 1 — Shumyliv-Cherniatka; 2 — Haivoron; 3 — Haivoron-Polizhok

(Solhutiv Ostriv); 4 — Mohylne I; 5 — Mohylne II; 6 — Mohylne lll; 7 — Mohylne IV; 8 — Mohylne V; 9 - Sabaty-

nivka Il; 10 — Danylova Balka; 11 - Hrenivka; 12 — Krasnenke; 13 — Puhach land Il; 14 - Gard IlI; 15 - Gard;
16 — Hrebeniukiv Yar
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2, Gard, Gard 3, and Gard 4 (Tovkailo 2005). It is significant that Early Trypillia dwellings
have not been found there until now. Two new direct AMS radiocarbon dates with high
reliability, which were taken from both organic inclusions in ceramic paste and charred
residues on the surface of one BDC vessel from Shumyliv-Cherniatka, show that hunter-
fisher groups continued to settle the region until the middle of the 5% millennium BC
(Table 1, Haskevych et al. 2019).

The identical regularities in the locations of LBK and Early Trypillia sites, both in ge-
neral and in the area under discussion, clearly show that, on the Southern Buh, the com-
munities of the first farmers were strongly attached not to the entire strip of black earth,
but only a small section of about 40 km long in a straight line between the present-day
town of Haivoron and the village of Kosharo-Oleksandrivka. It can be assumed that other
factors determined their choice of just this very place in addition to the fertile soils.

3.2. Graphite

It has previously been noted that the triangle formed by LBK sites on the Southern Buh
clearly outlines the Zavallia graphite deposit (Gaskevych 2017b, 42). In terms of pros-
pected resource and production scale, it is the largest in Europe and one of the largest in
the world. It represents a synclinal fold, 5 x 2 km in area, bordered by granite and filled
with limestone, stretching from the west to the east under both banks of the Southern Buh.
The graphite-bearing gneisses lie along the northern and southern flanks of the fold (Ivant-
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Fig. 17. The LBK (yellow) and BDC (red) sites near Zavallia. Base satellite photo: Google Earth.
A — Potsherd tempered with graphite from the BDC site of Zavallia. Photo by D. Haskevych
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siv 1972). On the left bank, their industrial development has been going on since the 1930s
(Fig. 17). On the right bank, minor work was carried out nearby the Synie Ozero site.
Operations in another section, located directly next to the Kamiane-Zavallia site, will be-
gin shortly. A number of promising graphite ore occurrences are known at a distance of up
to 30 km from here (Kropivnyi et al. 2019, 97). Some of them form outcrops and were
being developed by hand as far back as the beginning of the 20 century (Shpylovyi and
Biletskyi 2019).

No doubt, the local hunter-gatherers well knew the outcrops of graphite-bearing clays
eroding by the Southern Buh. The BDC site of Zavallia was discovered on the left bank of
the river, a little south of the current Zavallia quarry (Fig. 17). Here, Danilenko picked up
seven flint artefacts and three fragments of two vessels decorated with comb imprints in
1955 (Danilenko 1969, 120). The ceramic paste of the vessels is oversaturated with graph-
ite, which is why their surfaces shine like silver (Fig. 17A).

It is believed that BDC pottery made of clay with graphite admixture (hereinafter re-
ferred to as graphite pottery), found on sites in areas adjacent to the Southern Buh itself,
and possibly in the Syniukha basin and on the Dnister (list of sites see: Gaskevych 2020,
339, fig. 5.32), was made of graphite ore from Zavallia. These vessels are mainly orna-
mented with comb imprints (Samchyntsi style) and zones filled with incised and chan-
nelled lines (Pechera and Savran styles, according to Danilenko). Also, one graphite vessel
with incised meanders was found by Danilenko at the site of Haivoron-Polizhok (Danilenko
19609, 115, fig. 85: 2).

Danilenko thought that graphite vessels could get from the Buh far to the east, right up
to the Dnipro River (Danilenko 1969, 120). In these remote areas, graphite pottery is
known among the sub-Neolithic materials from the Inhul River basin (Novorozanivka),
the middle reaches of the Dnipro (Uspenka, Buzky I), the Dnipro rapids region (Vovchok,
Sobachky, Strilcha Skelia, Kizlevyi V, Mykilske II cemetery), and the Northern Azov Sea
area (Kamiana Mohyla-1). The aforementioned sites are related to the Kyiv-Cherkasy, Sur-
skyi and Azov-Dnipro cultures. Therefore, it is not surprising that some of the graphite
pottery from there differs from that of the Southern Buh. Two explanations for this are
possible. First, it was not ready-made graphite vessels that were brought there, but
graphite-rich clay itself. However, finds of any graphite raw material are still unknown on
the sites. Second, these vessels may have been made by local potters with other, non-Buh
graphite raw materials, because there are three known major graphite-bearing zones:
Buh-Teteriv, Inhul, and Azov within the Ukrainian Shield. The choice between these two
explanations requires special mineralogical studies (Gaskevych 2017b; 2020).

Graphite was also used in the production and decoration of pottery of the more western
cultures. In the Balkans, the fabrication of graphite-coated vessels emerged in the Struma
River basin in the Neolithic (Sapareva Banja, Sitagroi I, Acropotamos-Topolnitsa, etc.).
Later such wares were widespread in the areas of the Chalcolithic cultures of the Lower
Danube area (Chokhadziev 2000; Leshtakov 2004). Graphite and graphite-coated pottery
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is characteristic for some LBK sites within the Upper Danube area in Austria, Moravia and
Bavaria (Tichy 1961; Pechtl and Eibl 2011; Kitzig and Ramminger 2016). A graphite pen-
dant was found at the LBK site of Brzezie 17 in southern Poland (Czekaj-Zastawny 2014,
86-87, fig. 52; Trabska and Weseluchy-Birczyniska 2014). Finds of LBK graphite vessels
from Moldova and Ukraine are not mentioned, with the exception of those from the Ka-
miane-Zavallia settlement (Kiosak 2017a, 258). Thus, this local tradition of the LBK group
on the Southern Buh either appeared on-site under the influence of BDC potters, or it
was brought by the natives of Bavaria or Bohemia, who preserved the traditional, Upper
Danube attitude of graphite materials as prestige goods. A shoe-last adze, made of meta-
basite from the Iser Mountains in northern Bohemia, was found close by the Kamiane-
Zavallia site (Saile et al. 2016, 7). This may indirectly indicate the possibility of such a distant
but quick migration, which was intentionally aimed at the Zavallia graphite deposit (Gas-
kevych 2017b).

3.3. The LBK expansion and exchange networks

Wherever the residents of Kamiane-Zavallia may came from, on the Southern Buh,
they found themselves in the very centre of a large exchange network of the indigenous
population. Controlling the graphite deposit or simply being there, they possessed a sig-
nificant advantage in the exchange. This exchange could have centred on one or both of the
local graphite or the other natural resources from the LBK area (e.g., high-quality flint
from the Dnister and Prut deposits) or from the neighbouring regions of the Lower Dan-
ube (e.g. salt). The influence of the Dudesti ceramic traditions in the pottery of Kamiane-
Za-vallia and the nature of the flint raw materials show the connection of its inhabitants
with the populations of these regions (Saile et al. 2016, 7; Kiosak 2017a, 262-263). They
could also have exchanged some agricultural products, which were probably highly val-
ued by local hunter-gatherers, who, according to the latest data, did yet not practice
farming (Endo et al. 2019; Haskevych et al., 2020).

So, the LBK vessels found at the BDC settlements could have value not only in and of
themselves but also as containers for some prestige goods, liquids or substances, inclu-
ding graphite. In this regard, attention is drawn to the mention of the easternmost finds,
described as LBK pottery. These are fragments of several vessels discovered by Arkadii
Dobrovolskyi at the Vovchok site in the Dnipro Rapids region in 1929. They are known
only from drawings published by Danilenko, who assigned them either to the Linear Band
(“Danube”) culture or to the Dudesti culture (Danilenko 1969, 22, 47, 188, 216, fig. 3-VI:
3-5, fig. 139: 1, 4, 7). But it is important to note that graphite pottery was also found at this
site (Danilenko 1969, 47).

It seems that the tendencies that developed in the Neolithic continued in the subse-
quent periods. Graphite was found in the ceramic paste of some Early Trypillia vessels
from the sites of the Gard group, as well as at the Sabatynivka II and Hrebeniukiv Yar sites
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(Zbenovich 1989, 90; Tovkailo 2005, 34-35). At the beginning of the Trypillia BI stage,
western farmers massively populated the entirety of the Southern Buh area and entered
the Dnipro catchment. Among their very numerous sites, it is the settlements located along
the Southern Buh, not far from Zavallia (Berezivka, Sabatynivka I), that are characterized
by the strong impacts of the Gumelnita population (Tsvek 1999, 35), which made graphite-
coated and graphite-decorated wares (Beilekchi 1978; Subbotin 1983; Leshtakov 2004).
Moreover, materials of some North-Pontic Eneolithic steppe cultures are also abundant at
these sites (Tsvek 1999, 35). According to Kiosak’s calculations, at the Trypillia BI settle-
ment of Shamrai, located nearby the Kamiane-Zavallia site, approximately every third
fragment is either from the vessels of the steppe Skelia culture or has mixed Trypillia-
“steppe” characteristics (Kiosak 2016b). The settlement of Berezivka yielded a horse-head
pommel-sceptre (Danilenko 1974, 95).

The above outline of the settlement pattern of the LBK and Trypillia communities in
the Southern Buh area makes it possible to raise the question of the nature of their distant
migrations. These first farmers poorly used the agricultural potential of the vast area of the
Buh-Dnister interfluve with its extremely fertile soils, which is evidenced by the sparsity of
the LBK sites and the small number of Trypillia A settlements found there. It is obvious
that the factors of demographic pressure and simple agricultural colonization were not the
leading ones. Therefore, models taking into account the factor of social prestige as a driving
force of the first farmers’ mobility (Hofmann 2016, 238-239; Spriggs 2016, 486-487) de-
serve more attention. Pursuit of the production and exchange of prestige goods, as well as
control over key points on routes of their transportation through mountains, rivers and
watersheds, might have determined the direction of the development of new lands. Success
of such activities on the eastern LBK frontier is evidenced by signs of social stratification,
recorded, for example, by the ritual-burial complex in Nezvisko (Debiec 2016). Deep pene-
tration of the LBK groups into foreign territories is demonstrated by the Vita-Poshtova-2
settlement, located on the outskirts of Kyiv (50°17'35.27"N, 30°23°21.95”E), at a distance
of 10 km from the Dnipro valley, and about 275 km from the nearest known LBK settle-
ments in Volhynia (Gaskevych 2006). Results of the exchange included the appearance of
single vessels with typical linear-band decorations at the hunter-gatherer sites of Vovchok,
Gard, Bazkiv Ostriv, Shchurivtsi, Dobrianka 3, and Fasova (Fig. 1).

A relatively recent historical analogue, illustrating the possible dynamics of the first
stages of the Neolithization process in the territory between the Dnister and the Dnipro, is
the initial European colonization of North America. It began with the penetration of groups
of trappers, prospectors and merchants deep into the interior of the continent. There, they
engaged in exchange with the indigenous population and founded a network of trading
posts at the crossroads of communication lines. Over time, some such settlements became
centres of the agricultural development of the territories, and even later — cities. It is no
coincidence that the term “frontier” itself entered Neolithic archaeology from studies con-
cerning American history, where it was used previously (e.g. Turner 1935).
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CONCLUSIONS

For 40 years, archaeologists discussing the LBK finds in the Southern Buh catchment
have mentioned only the discovery of two so-called “imported” bowls with “music-note”
decorations from the BDC site of Bazkiv Ostriv. New, individual finds of some linear-band
vessels in several sub-Neolithic sites at the start of the 21 century, as well as the discover-
ies, in the years since 2011, of the first LBK sites of Kamiane-Zavallia, Hnyla Skelia, Synie
Ozero and Zhakchyk IIT on the Southern Buh near Zavallia, have allowed archaeologists to
assume that two-thirds of the BDC area was “a regular region settled by the LBK people”.
This supposition was enabled due to the imprecision of the chronological scheme, which
indicated the disappearance of the BDC around 5300 BC, and publications with an er-
roneous mapping of Bazkiv Ostriv as a linear-band site in different locations along the
Southern Buh, as well as the erroneous location of the LBK settlement of Mainova Balka
within the Southern Buh basin.

New, direct radiocarbon dating of the organic inclusions in the ceramic paste and
charred residues on surface of the vessels from the BDC sites of Bazkiv Ostriv and Shumyliv-
Cherniatka have shown that the local sub-Neolithic groups continued to live in the middle
reaches of the Southern Buh at the time of the existence of the LBK sites here and even
later. The peculiarities of the pottery from Bazkiv Ostriv also confirm this. The syncretic
vessels with plastic, painted and incised meander decorations, as well as carinated shapes,
probably demonstrate the attempts of the local population to imitate the ware of its more
western Neolithic neighbours — in particular the bearers of the Szakalhat and Biikk cul-
tures. So, the previous opinion regarding the finds of two LBK vessels as “imports” looks
more reasonable today. The same applies to five LBK vessels from three other BDC settle-
ments, located in the Southern Buh valley (Shchurivtsi, Gard) and along its tributaries
(Dobrianka-3). To date, therefore, the cluster of four sites, situated near Zavallia on an
area of about 15 km?, is the only verified region regularly settled by the LBK farmers here.

The sparsity of LBK sites in the Southern Buh region may not be explained by poor
archaeological investigation, because several hundred settlements of the early farmer
Trypillian culture have been discovered there over the last century. The latter are found in
different landscapes with different soil fertility. However, the earliest of them, the Precu-
cuteni-Trypillia A sites, occupy only a very narrow, about 40-km-long part of the middle
reaches of the Southern Buh, at the same place where the LBK settlements were located
before. It is possible that in addition to fertile soils, one reason for this is the local graphite
deposits. The four aforementioned LBK sites surround the largest deposit of graphite in
Europe. The finds of linear-band pottery tempered with graphite and an adze made of
stone originating from the Jizera Mountains may suggest that people from the Upper Danube,
where graphite was considered a prestige good in the Neolithic, intentionally migrated to
this area. Graphite was also prestigious in the Northern Black Sea region, where an exten-
sive network of exchange based on it and/or ware made of existed in the same period.
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Control over this deposit of graphite, or even just living in close proximity to it, gave the
local early farmer groups significant advantages as mediators in exchange. In addition to
graphite, they could have exchanged natural resources (salt, high-quality flint), as well as
some prestigious agricultural products from the LBK area or from the neighbouring regions
of the Lower Danube. Connections with inhabitants of such regions have been recorded by
finds of potsherds with Dudesti-style decorations among the vessels from Kamiane-Zavallia.
All of the above observations allow us to assert that the main motive for the migration of
LBK communities was not demographic pressure or the search for new agricultural lands,
but rather the effort to obtain social prestige through active participation in the production
and exchange of prestigious goods, both within the area of the culture and beyond.
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INTRODUCTION

Although the first pieces of information on the LBK finds from the Lublin region were
published over sixty years ago (Podkowinska 1959, 38; 1960, 75), the question of LBK set-
tlement across the upland interfluvial zone of the Vistula and Bug Rivers unfortunately
remains problematic and unresolved. On one hand, this state of affairs results from the
fact that only a small percentage of the sources have been published (this notably concerns
the most numerous inventories yielded by excavation works). On the other, it has been
effected by the slow pace of obtaining new sources (with a clear quantitative disproportion
between the materials gained through surface survey and those that come from archaeo-
logical digs, where the former are clearly more numerous). These obstacles are important
reasons why only one comprehensive study on the LBK finds from the entire Lublin region
has been published so far, which was issued in the second half of the 1980s (Brzozowski
1988). That publication remains the only source that presents the territorial dispersion of
LBK finds over the entirety of the upland areas spreading between the Vistula and Bug
Rivers. All subsequent publications have focused exclusively on the south-eastern
(Zako$cielna 2007b, fig. 1) or southern (Czekaj-Zastawny 2008, 231-235, map 4) parts of
this vast territory.

The intensification of excavation works conducted during the last ten years and more,
and the considerable number of new sources obtained as a result, necessitate an update
and a summary of the current state of research on LBK settlement across the Lublin re-
gion. It appears that despite the still unsatisfactory degree to which the source material
has been presented in publications, the above-mentioned conditions provide new perspec-
tives for investigating the character and intensity of LBK settlement, as well as the stylistic
development of this culture in the discussed territory. At the same time, this leads us to
reflect on the potential of the available corpus of sources and its utility in future research.
The above-mentioned issues, together with the presentation of the updated corpus of
sources, are the main subjects of this paper.

AREA OF STUDY

The analysed territory is located within the historic Lublin region and encompasses the
boundary between the belt of uplands and lowlands, which spreads from the middle Vistula
Valley in the west to the Bug Valley in the east, and from the Sandomierz Basin in the south
to the valleys of the lower Wieprz, Ty$mienica and Wlodawka Rivers in the north (Fig. 1:
1-2). The southern and central parts of this vast zone are composed of geographically do-
minant loess areas, which have a strictly upland character, and which belong to the north-
eastern territory of the belt of Polish Uplands. Their characteristic features are considera-
ble morphogenetic and hypsometric diversity, as well as the presence of a fertile soil cover
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Fig. 1. Arrangement of LBK settlements across the Lublin region: 1 - location of the discussed territory;
2 — dispersion of the excavated sites (a) and of those discovered during surface survey (b) (map based on
Gawrysiak 2004, dispersion of the sites after Brzozowski 1988, fig. 1; Zakoscielna 2007, fig. 1; Czekaj-
Zastawny 2008, map 4, with additions); 3 — physical-geographical regionalisation of the Lublin region: 1-Wieprz
Ice-Marginal Valley; 2 — Sosnowica Depression; 3 — Wtodawa Heights; 4 — Lubartow Heights; 5 — keczna-
Wiodawa Lakeland; 6 — Nateczéw Plateau; 7 — Swidnik Plateau; 8 — Dorohucza Depression; 9 — Chetm
Hills; 10 — Dubienka Depression; 11 - Middle Bug River Valley; 12 — Matopolska Gap of the Vistula River;
13 — Chodel Depression; 14 - Betzyce Plateau; 15 — Gietczew Hills; 16 — Grabowiec Interfluve; 17 - Horodto
Ridge; 18 — Urzeddw Heights; 19 — Western Roztocze; 20 - Zamos¢ Basin; 21 — Hrubieszow Basin;
22 - Middle Roztocze; 23 - Sokal Ridge; 24 — Betz Plain; 25 — Eastern Roztocze (after Solon et al. 2018)
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developed on the loess substratum. The northern foreland of the upland area is of a tran-
sitional upland-lowland character, with a gentle, rolling or hilly landform. These areas are
characterised by slight differences in elevation and a more complex hydrographic network
with a much less fertile soil cover, developed mainly on the sandy-clay glacigenic substra-
tum (e.g., Michalczyk and Wilgat 2008, fig. 1; Turski et al. 2008, 259-264).

The geomorphological diversity of the territories encompassed by the discussed zone is
reflected by their classification in several macro-regional units. They are, above all, the
entire Lublin Upland with the Roztocze, as well as the western parts of the Volhynian Upland
and of the Pobuze Basin and, to a much lesser degree, the southern areas of Volhynian
Polesia, Western Polesia, and the Southern Podlasie Lowland (Kondracki 2002; Solon et al.
2018, fig. 2). Together, they make an extremely diverse landscape mosaic composed of nu-
merous depressions, elevations and plains that are considerably elevated and have a rich
ecosystem diversity. This variety, which is, on one hand, combined with high soil quality
(this especially applies to the upland loess area) and with preferable hydrographic condi-
tions, and, on the other, with the presence of numerous and various groups of flora and
fauna, undoubtedly contributed to the considerable value of the discussed zone in the eyes
of the prehistoric settlers, even in the earliest phase of the Neolithic.

SHORT HISTORY OF PREVIOUS RESEARCH

In the middle of the 1960s, only 12 LBK sites from the Lublin region were known. They
are located in its eastern part, that is, between the Wieprz and Bug Rivers (Gurba 1961, fig.
4). Seven of them were identified during excavation works, which, in most cases, led to
discovering a somewhat small number of settlement features (Grédek 6, Werbkowice-
Kotoréw I; ¢f. Liana and Pietka-Dabrowska 1962, 147-155; Dabrowska and Liana 1963,
45-47; Uzarowiczowa 1964, 436-439), or to finding more or less numerous diagnostic sets
of artefacts found on the secondary deposit (Strzyzoéw 1 and 2; Werbkowice-Kotoréw IT; cf.
Podkowinka 1960, 46, 71, tabl. I: 1; Dgbrowska, Liana 1963, 55; Glosik and Gurba 1963,
361). At the same time, the stylistic diversity of the pottery attested to its association with
both the pre-music-note and music-note phases of the LBK (Uzarowiczowa 1964, fig. 3, 8;
Liana and Pietka-Dabrowska 1962, tabl. XXXIII: 3, 5, 12, 13). Furthermore, the cremation
grave, as well as a small set of pottery discovered at site 2 in Grodek were associated with
the earliest (Gniechowice) phase of the discussed archaeological culture (Kempisty 1962,
fig. 1-2). The richest inventory discovered at that time was obtained during rescue research
at the settlement of Tarnoszyn, site 1, which is dated to the music-note phase (Gurba 1961,
212, fig. 1; 1970, 177, fig. 2). This collection, despite being comprehensively analysed
(Chorostowska 1966), has never been fully published. The only exceptions are flint materials,
whose analysis (ZakoScielna 1981, 4-9) remains the most important point of reference for
studies on LBK flint-knapping in the Lublin region.
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The corpus of sources was significantly enriched in the 1970s and 1980s as a result of
an intense surface survey conducted within the framework of the Polish Archaeological
Record (Polish: AZP). Excavation works carried out in the western (e.g., Kaliszany 2, Pulawy-
Wrlostowice 3, Wawolnica 1) and eastern (e.g., Hrubieszéw-Podgorze 1A, Lipowiec, Podhorce
2, Swierszezow 28, Wieniawka 6) parts of the Lublin region, also yielded new discoveries.
The obtained materials are linked with the classical and late LBK phases (cf. Kacki 1982, 4,
fig. 1; Kokowski 1985, fig. 1: b; Zako$cielna 1988a, 9; 1988b, 27, 28). As to the results of the
surface survey, a small set of pottery from Sumin, associated with the Zofipole phase, is
particularly noteworthy (Brzozowski 1986, 72, tabl. 23: a-d). In total, 76 LBK sites were
known at the end of the 1980s. These were the basis of a separate study (Brzozowski 1986),
published in a compressed and substantially abridged form (Brzozowski 1988). The great
majority of the mentioned finds have not been examined, and are still in need of a thor-
ough analysis, followed by publication.

The last decade of the 20™ century was, above all, a time of new surface discoveries,
made especially in the eastern part of the Lublin region (Tab. 1). At that time, only two
sites were discovered during excavation research, and data on the LBK finds yielded by
them is limited to general pieces of information presented in brief field reports. Four ar-
chaeological features and an unspecified collection of artefacts, which were associated
with the Zofipole phase, come from the site of Hrubieszéw-Podgorze 5 (NiedZwiedz and
Panasiewicz 1994, 52, fig. 2). Research at the multicultural site of Lopiennik Dolny 3 re-
sulted in the discovery (in the secondary deposit) of flint and stone artefacts, as well as
pottery that comes from the music-note phase of the LBK (Zako$cielna and Gurba 1991;
1992). A serendipitous discovery of an incomplete vessel (linked with the pre-music-note
phase of the LBK) in the escarpment of site 1B from Grodek supplemented the above-men-
tioned discoveries (Buszewicz 1990, 9, fig. 3: 4). Unfortunately, the subsequent excavation
carried out at this site did not yield new Early Neolithic materials (Niedzwiedz 1994). The
publication of the results of the zooarchaeological analysis performed on the materials
from one of the pits explored at the site of Swierszczéw 28 was of great importance for the
study of the LBK in the interfluve between the Vistula and Bug Rivers (Nadachowski and
Wolsan 1999). So far, this is the only such data concerning the Lublin region.

Particularly important and numerous source materials have been obtained during the
last twenty years, especially as a result of rescue excavation research carried out prior to
construction works. Without question, the most abundant relics of LBK settlement were
discovered at Bogucin 6 site and are represented by 51 features, as well as by several hun-
dreds of pottery fragments and flint artefacts (Tab. 1). The arrangement and character of
the discovered features indicate that the settlement included at least four longhouses,
whereas the pottery represents the styles of the classical and late music-note phases, as
well as of the early Zeliezovce phase (Gawryjolek-Szeliga and Szeliga 2012, 71-73). Other,
much less numerous sets were also found at Hrubieszéw-Podgorze 5 and Swierszczéw 3
during research conducted prior to the construction of the bypass going around Hrubieszow.
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Both sites yielded only sparse LBK features (associated with the construction and use of
single residential structures of the longhouse type) and inventories of flint and ceramic
artefacts. In the former case, they are associated with the classical and late music-note
phases (Gawryjolek-Szeliga et al. 2013, 48-49), whereas those from the latter one come
from phase Ia of the LBK (Szeliga and Gawryjolek-Szeliga 2021). Single features containing
numerous artefacts from the music-note phase were analysed during archaeologically su-
pervised works at the sites of Hrubieszo6w-Kolonia Stawecin 12 (Szeliga et al. 2017, 8) and
Leopoldéw 5 (Jaczek and Kubera 2018, 7). A considerable collection of pottery linked with
the music-note phase of the LBK was also discovered during excavation works conducted
at the multicultural site of Horodysko 3. Unfortunately, all the mentioned finds were dis-
covered in the secondary deposit (Bronicki 2016, 33-35). Independently of this accumula-
tion of new discoveries, attempts to analyse earlier finds of the LBK from the Lublin region
have been also initiated during the last 20 years. So far, the materials from Swierszczow 28
(Gawryjolek-Szeliga 2009) and Pulawy-Wlostowice 3 (Szeliga 2018) have been researched.
The analyses of the rest are at an advanced stage of realisation.

CURRENT SOURCE DATABASE

According to the current state of research, there are at least 171 known sites linked with
the LBK. The totality of the finds, presented in Fig. 1 and Tab. 1, were associated with this
chronological and cultural horizon based on data published in earlier archaeological lite-
rature, as well as in the AZP documentation. Unfortunately, limitations caused by the
Covid-19 pandemic made it impossible to complete the AZP surface survey at the time of
preparation of this publication, thus the presented list certainly should be considered in-
complete, and therefore only provisional.

The known sites are very diverse in terms of the numbers and characters of archaeo-
logical sources. The most abundant group are surface finds (147 sites, 85.96%), primarily
represented by scarce or even single pottery sherds and only occasionally by larger groups
of even more than 40 specimens (Tab. 1). The chronological and cultural identification of
the pottery was based on its technological and stylistic features (presence of incised orna-
ments), but employing these criteria only occasionally made it possible to precisely clas-
sify the finds according to the internal LBK periodisation. Sporadically, non-pottery finds,
usually diagnostic stone or obsidian artefacts, were associated with this horizon, whereas
flint products were linked with it even less frequently (Tab. 1).

The excavated sites constitute only 14.04% of the entire corpus of sources (24 sites;
Tab. 1). They are also very diverse in regard to the numbers and types of finds, encompass-
ing inventories ranging froma few to several hundred specimens, mainly pottery sherds.
Unfortunately, the small degree to which particular sites were researched and to which the
obtained data was published often makes it impossible to precisely determine the quanti-
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tative and qualitative structures of these discoveries. Nearly all the excavated sites repre-
sent the remains of settlement and economic activities conducted by the LBK people, and
sometimes include the remnants of residential structures of the longhouse type (at least at
four sites; Bogucin 6, Hrubieszéw-Podgorze 5, Pulawy-Wlostowice 3 and Swierszczéw 3).
It should be stressed that features were discovered at only 11 explored sites (Tab. 1). The
rest of them only yielded different numbers of materials found either in the secondary
deposit, within the non-feature layers and/or in the fills of younger features. This makes it
difficult to correctly assess the scale and scope of human activity at particular sites and, as
a result, to properly classify them. So far, we know only one funerary feature (cremation
grave) located at the site of Grodek 2 (Kempisty 1962), but its cultural and functional iden-
tification has occasionally been questioned (Czekaj-Zastawny 2009, 36, fig. 8). Most pro-
bably, the damaged skeletal grave discovered at the site of Werbkowice-Kotoréw I should
be also linked with the LBK, which is indicated by the fact that it yielded a pendant made
of a Spondylus shell (Kurzawska and Sobkowiak-Tabaka 2020, 66, fig. 4B).

TERRITORIAL DISTRIBUTION OF THE SITES

The territorial distribution of the finds indicates that there were at least several clusters
of LBK settlements in the Lublin region (mainly located across the loess uplands), which
were closely related to the regional hydrographic network. The vast majority of these sites
are located in the south-eastern area of the discussed region, which is part of the western
Volhynian Upland. They concentrate in the zone of black and brown soils that spread along
the middle and lower Huczwa River and the adjacent left-bank section of the Bug, from the
valley of the Bukowa River in the south to Horodlo in the north (Fig. 1: 2). There are 63
sites located across these territories (constituting ca. 37% of the total number of LBK sites
from the upland area of the interfluve between the Vistula and Bug Rivers), which are pri-
marily parts of the Hrubieszéw Basin, the Horodlo Ridge and, to a much lesser extent, the
Sokal Ridge (Fig. 1: 3). They are also the areas with the greatest number of excavated sites.
The south-easternmost group of ten sites, located along the valleys of the Szyszla and
Solokiya Rivers, and within the Belz Plain (which is the western part of the Pobuze Basin)
(Fig. 1: 2), is an addition to the settlement cluster of the Western Volhynian Upland.

The LBK sites from other areas of the interfluve spreading between Vistula and Bug
Rivers are much more scattered. Their great majority are grouped in more than ten clus-
ters of various sizes that are separated by vast zones yielding no materials (settlement
voids?). The locations of these potential settlement microregions were strictly linked with
the layouts and orientations of the local watercourses (Fig. 1: 2). The largest of them, con-
taining from six to over ten settlements, are located on the Naleczow Plateau (by the lower
and middle Bystra river), in the Urzedéw Heights (upper Wyznianka), the Dorohucza
Depression (middle and lower section of the Wieprz valley, near the mouth of the Lopa),
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near the Graboviec Interfluve (upper part of the Welnianka and the Wojstawka with the
Horodyszcze stream) and in the Zamos§¢ Depression (lower and middle section of the Czarny
Potok stream valley near the mouth of the Labunka river and the upper part of the Wieprz
near the mouth of the Stara Gorajka) (Fig. 1: 2-3). Slightly smaller clusters, encompassing
from three to five sites, are located in the Middle (upper Wieprz) and Western Roztocze
(valley of the Biala Lada River), as well as in the Chodel Basin, the eastern part of the Nale-
czow Plateau (valley of the Ciemiega river) and on the Swidnik Plateau (mouth of the Giel-
czewka to the Wieprz). The rest of the LBK sites from the discussed region are widely dis-
persed, usually occurring individually and at considerable distances from each other and
from the aforementioned settlement clusters. They are probably the remains of occasional
economic expeditions to the territories located outside the main LBK settlement oecumene,
within the loess uplands and sandy-clay zones of their northern foreland (Fig. 1: 2).

Despite the previously mentioned incompleteness of the corpus of sources, the territo-
rial distribution of the sites across the upland part of the interfluve between the Vistula
and Bug Rivers precisely corresponds to the previous findings on the general settlement
preferences of the LBK societies in other, much better researched upland areas. This phe-
nomenon is indicated by the fact that the vast majority of the analysed sites occupy terri-
tories with good quality soils formed on the loess substratum, and by the occurrences of
settlement clusters on hillsides and high valley terraces of small and medium watercourses
that flow to the Vistula, Wieprz, and Bug (Fig. 1: 2). Undoubtedly, such tendencies were
among the most important factors influencing the organisation and structure of the LBK
settlement network in the Lublin region (Brzozowski 1988, 6-7). They have close analogies
in the territory of the upper Vistula drainage basin (Kruk 1973, 46-48, 72-74; Kruk et al.
1996, 41-48; Czekaj-Zastawny 2008, 98-104, 111-112) and across other European territo-
ries (e.g., Modderman 1959, 3-6; Sielmann 1971, 80-124; Koncelova 2012, 191-196).

STYLISTIC DIVERSITY OF THE POTTERY AND THE LOCAL
PERIODISATION OF THE LBK

Generally, the diversity of the pottery from the upland interfluve spreading between
the Vistula and Bug Rivers reflects the full scope of the stylistic development of the LBK
recorded in south-eastern Poland, from the pre-music-note phase to the latest stage linked
with the spread of the Zeliezovce decoration style (e.g. Kulczycka-Leciejewiczowa 1979,
51-65; Czekaj-Zastawny 2008, 16-18). The least numerous, and at the same time the most
enigmatic materials are linked with the early phase of the LBK (Fig. 2). So far, only six sites
have yielded them. They are located exclusively in the eastern part of the Lublin region,
especially in the Hrubieszow Basin (Szeliga and Gawryjolek-Szeliga 2021, fig. 11). These
finds are a diverse group, found in only a few features having either a settlement character
(Grédek 6, Hrubieszéw-Podgérze 5, Swierszezow 3; cf. Uzarowiczowa 1964, 450-452, fig. 3;
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Fig. 2. Selection of LBK pottery from the Lublin region ornamented in the Gniechowice (1-5) and Zofipole

(6-10) styles: 1-3 - Swierszow, site 3 (after Szeliga and Gawryjotek-Szeliga 2021, fig. 3: 1a, 3, 10);

4-5 -Grodek, site 2 (after Kempisty 1962, fig. 2: b-c); 6, 9 — Grodek, site 6 (1D) (after Uzarowiczowa

1964, fig. 3: n; 8: z); 7, 10 - Hrubieszéw-Podgorze, site 5 (after Niedzwiedz and Panasiewicz 1994, fig. 2:
2, 4); 8 — Sumin, site 1 (after Brzozowski 1986, tabl. 23: d)
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NiedZwiedz and Panasiewicz 1994, 52, fig. 2; Szeliga and Gawryjolek-Szeliga 2021) or a se-
pulchral character (Grédek 2; Kempisty 1962, fig. 1-2). However, this group of finds also
includes quantitatively diversified pottery inventories (Sumin 1; Szeliga and Gawryjolek-
Szeliga 2021, fig. 12: 16-19) or even single vessels (Grodek 1B; Buszewicz 1990, fig. 3: 4)
that were not found in features, and thus have no archaeological contexts. The scope of the
formal and stylistic diversity of the mentioned materials corroborates their association
with the Gniechowice (Ia) and especially with the Zofipole (Ib) phases of the LBK across
the territories located north of the Carpathians (cf. Kulczycka-Leciejewiczowa 1968, 61-67;
1979, 48-51; 1983). This fact allows us to associate the beginning of the LBK colonisation
of the Lublin region with the culture’s earliest phase, which indicates a certain intensifica-
tion of the settlement process with the younger stage of the pre-music-note phase. At the
same time, the territorial dispersion of thus classified finds allows us to narrow down the
area of the earliest agricultural colonisation exclusively to the eastern part of the discussed
region (more precisely to the Hrubieszoéw Basin and in the Middle Roztocze). This entails
a discussion on the potential migration routes of the LBK settlers to these territories, as
well as on the territories from which they migrated, taking into account the possibility that
these societies arrived directly from Volhynia (cf. Szeliga and Gawryjolek-Szeliga 2021).

The main colonisation of the interfluve between the Vistula and Bug rivers occurred
during the music-note phase of the LBK, with which the absolute greatest number of finds
(including those obtained through excavation) is associated (Tab. 1). The territorial range
of thus classified materials encompasses the entire territory to which this paper is devoted,
and the presence of diagnostic pottery materials was confirmed in nearly all of the re-
gional settlement clusters. Undoubtedly, the greatest numbers of finds come from exca-
vation works conducted in the western (Putawy-Wlostowice 3, Bogucin 6), central (Leopol-
déw 5, Lopiennik Dolny 3) and eastern (e.g., Horodysko 13, Swierszczow 28, Hrubieszow 5,
Hrubieszéw-Kolonia Slawecin 12, Tarnoszyn 1) parts of the analysed region (Tab. 1). The
styles of the numerous pottery inventories discovered at the above-mentioned sites are
generally not extremely diverse, and are limited to decorative motifs, especially character-
istic of the classical (NII) and late (NIII) stages of the music-note phase (Fig. 3). Particular
inventories contain various proportions and quantities of such materials, attesting to the
existence of certain territorial arrangements. The clear predominance of the late music-
note motifs, including characteristic oblong or tear-shaped grooves (c¢f. Pavik 1969, 271-
273; Kadrow 1990, 62) has been recorded so far mainly at the sites located in the western
part of the Lublin region (Bogucin 6, Pulawy-Wlostowiece 3; see Gawryjolek-Szeliga and
Szeliga 2012, 73; Szeliga 2018, 189). In the inventories from the eastern zone of this terri-
tory, they were only an insignificant addition to the much more numerous classical music-
note materials (see Zako$cielna 2007b, 40; Gawryjolek-Szeliga 2009, 62; Gawryjolek-
Szeliga et al. 2013, 48-49; Bronicki 2016, 42). It appears that these differences are important
when considering the chronology, character and dynamics of the LBK stylistic develop-
ment in the discussed area.



The Linear Pottery culture settlement in the upland zone between the Vistula... 67

Fig. 3. Selection of LBK pottery from the Lublin region ornamented in the music-note style: 1-3, 5, 8 - Hru-

bieszéw-Podgorze, site 5 (after Gawryjotek-Szeliga et al. 2013, tabl. I: 2; lll: 6-7; IV: 1; XI: 6); 4, 6-7,9-10 -

Bogucin, site 6 (after Gawryjotek-Szeliga and Szeliga 2012, tabl. Ill: 2; VII: 3; XVII: 4; XXIV: 5; XXVI: 3);
11-12 - Putawy-Whtostowice, site 3 (after Szeliga 2018, tabl. II: 9; XI: 1)



68 Marcin Szeliga

5cm 12

Fig. 4. Selection of LBK pottery from the Lublin region ornamented in the early-Zeliezovce style: 1-2 - Pu-

tawy-Wilostowice, site 3 (after Szeliga 2018, tabl. IX: 1-2); 3-10 - Bogucin, site 6 (after Gawryjotek-Szeliga

and Szeliga 2012, tabl. VII: 4; IX: 4; XI: 4; XV: 5; XVII: 2; XVIII: 2; XXVIII: 1, 3); 11-12 - Podhorce, site 42
(after Kacki 1982, fig. 1)
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The youngest and a somewhat small group of finds is comprised of materials made in
the Zeliezovce style. Until recently, they were only known from the site of Podhorce 2 and
were represented by a modest collection of pottery sherds decorated with patterns that
refer to the style of the early Zeliezovce phase (Fig. 4: 11, 12). This set was discovered, along
with pottery from the music-note phase, during the exploration of non-feature layers
(Kacki 1982, 4, fig. 1). A much more numerous group of pottery materials was yielded by
the recent rescue research at the site of Bogucin 6, located in the eastern part of the
Naleczow Plateau (Fig. 1: 2). Among the LBK pottery discovered at the mentioned site, the
most numerous group was ornamented in the early-Zeliezovce style (Gawryjolek-Szeliga
and Szeliga 2012, 71). This identification was particularly based on the presence of pseudo-
notches impressed on one of more incised lines (Fig. 4: 5, 7, 8, 10) or located between two
parallel lines, forming straight, angular or s-shaped ornamental patterns (Fig. 4: 3, 4, 6, 9).
Analogous pseudo-notches were also recorded on single vessel sherds from Pulawy-
Wrlostowice 3 (Fig. 4: 1, 2). Their presence, as well as their co-occurrences with tear-shaped
music-note grooves in both mentioned inventories (sometimes on the same vessel; see Fig.
4: 3) is very characteristic of the early-Zeliezovce decorative style (Paviik 1969, Abb. 13-16;
Kadrow 1990, 62, fig. 8; Debiec 2015, 41-47).

The small number of the early Zeliezovce sets and the fact that they always contain pot-
tery ornamented in the late music-note style makes it impossible to distinguish the
Zeliezovee phase as a completely separate (in respect of its style and chronology) stage of
LBK development in the Lublin region. It seems that what is observed in the youngest in-
ventories only reflects the geographically limited adaptation of the early-Zeliezovce deco-
rative patterns in the environment of the LBK late-music-note ornamental traditions. This
adaptation, discernible especially in the western part of the Lublin region (Pulawy-
Wrlostowice 3, Bogucin 6), is a reflection of more general cultural changes initiated in the
northern and north-eastern foreland of the Carpathians during the classical phase of the
LBK. These changes were a result of the gradual weakening and, as a consequence, com-
plete reduction of the influence exercised by the previously influential centre located in
south-western Slovakia. In the discussed territories, this phenomenon was manifest by the
termination of the stylistic and typological development of the pottery (Kozlowski 1985,
69). In general terms, these processes, as often mentioned in archaeological literature,
generally occurred in stages, first in the drainage basin of the Dniester River and in
Volhynia, and somewhat later in the upper Vistula basin (Kadrow and Zako$cielna 2000,
190-191, fig. 2, 3; ZakoScielna 2007a, 290). The above-mentioned phenomena are reflected
by clear differences between the stylistic diversities of inventories from the eastern and
western parts of the Lublin region, which attests to the stagnation of two distinct orna-
mental traditions (the Zeliezovce style in the west and the music-note style in the east),
lasting until the end of the development of the LBK. The verification of this concept un-
doubtedly requires further research, which includes obtaining new inventories from various
parts of the discussed region.
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CHRONOLOGICAL FRAMES OF LBK SETTLEMENT

At present, there are no valid radiocarbon dates of the LBK features from the vast up-
land territory of the interfluve spreading between the Vistula and Bug Rivers. So far, spo-
radic attempts to obtain such dates yielded results exceeding the time frame of the dis-
cussed culture (Szeliga and Gawryjolek-Szeliga 2021). The only exception is the 4C date of
charcoal most probably from the secondary deposit in the feature of the Lublin-Volhynian
culture at Bogucin 6. The date indicates a range of 5170-5075 BC (68.2%) and undoub-
tedly refers to the time when the site was settled by the LBK communities (Gawryjolek-
Szeliga and Szeliga 2012, 72).

The lack of radiocarbon dates makes it currently impossible to precisely establish the
time frame of the LBK development in the Lublin region. Nevertheless, the temporal ranges
obtained at sites from the drainage basin of the upper Vistula and from Volhynia (cf. De-
biec and Dzbyniski 2007, 56-58; Kotova et al. 2007, 415, tab. 2; Kulczycka-Leciejewiczowa
2008, fig. 55; Czekaj-Zastawny 2008, 116, tab. I; Ohrimenko 2009, 82; Szeliga 2017, tab. 1,
fig. 6) allow us to infer that the first LBK societies appeared as early as between 5400 and
5300 BC (cf. Jakucs et al. 2016, fig. 24), whereas the decline of the culture occurred c. 4900-
4800 BC at the latest. The necessity to verify and specify this general and conventional
time frame is without a doubt one of the most important objectives of future research.

RAW MATERIAL MANAGEMENT
AND FLINT PROCESSING

Although the available corpus of sources has increased in size during the last dozen
years or so, the general findings concerning raw material management among the earliest
agricultural societies from the Lublin region made in the 1980s (ZakoScielna 1981, 3-9;
Balcer 1983, 56-58; Caspar et al. 1989, 171, 172) are generally still valid. The available data
indicates the clear zonality of the supply of raw materials to the LBK communities inhabit-
ing the interfluve between the Vistula and Bug Rivers, in which its western part was provi-
sioned with raw materials from the Swietokrzyskie Mountains (Holy Cross Mountains)
and the east was associated with Volhynia and Podolia.

As to the settlement clusters located by the Huczwa, Solokiya and Bug Rivers, the
Cretaceous Volhynian flints yielded by rich outcrops located in the midwestern part of the
Volhynian-Podolian Plate were of the greatest economic importance throughout the his-
tory of the LBK. Their predominance is indicated by the modest inventory from Swierszczow
3, linked with the pre-music-note phase (Szeliga and Gawryjolek-Szeliga 2021), and by
much more numerous sets, associated with the music-note phase, from Tarnoszyn
(Zakoécielna 1981, tab. 1), Hrubieszow 5 (Gawryjolek et al. 2013, 46) and Swierszczéw 28
(Gawryjolek-Szeliga 2009, 63, 64). The share of Volhynian flint in the aforementioned
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inventories exceeded 80% in each case, often representing the totality of the LBK finds
(Gawryjolek et al. 2013, 46; Szeliga and Gawryjolek-Szeliga 2021). The minimal percen-
tages of other raw materials, including erratic flint, as well as Swieciechéw and Chocolate
flint (ZakoScielna 1981, tab. 1; Gawryjotek-Szeliga 2009, 63, 64) attest to their negligible
role in local raw material processing.

Contrary to the inventories from the eastern part of the Lublin region, those from the
west (Pulawy-Wlostowice 3, Bogucin 6) are composed of considerably more diverse raw
materials and demonstrate a greater variation in their share within particular sets. Their
compositions clearly corroborate the predominance of flint from the north-eastern edge of
the Swietokrzyskie Mountains (Swieciechéw and Chocolate flint) and the smaller, or even
minimal, economic importance of other siliceous raw materials (Zako$cielna 1981, tab. 1;
2002, fig. 1; Gawryjotek-Szeliga and Szeliga 2012, 61, 62). The fact that most of the flint
materials from Pulawy-Wlostowice were found outside archaeological features makes it
impossible to distinguish all artefacts associated with the early Neolithic settlement hori-
zon (see Szeliga 2018, 189). This, in turn, raises doubts as to the frequencies of certain raw
materials, especially the considerable, and at the same different, shares of Chocolate and
Volhynian flint (see Zako$cielna 1981, tab. 1; 2002, fig. 1; Balcer 1983, tab. 4). Nevertheless,
these reservations do not influence the assessment of the general raw material preferences
observed among the local LBK communities, which usually processed flint from the
Swietokrzyskie Mountains and probably played a considerable role in the redistribution of
this material to remote territories (Szeliga 2014, fig. 2, 8; 2018, 191, 192). The rest of the
raw materials included in the inventories from Pulawy-Wlostowice and Bogucin were of
much lesser (minimal or even negligible) importance. This mainly applies to materials
from the most distant areas (i.e. Volhynian and Cracow-Jurassic flint), represented by
only a few or even single products. Their occurrences in the western part of the Lublin re-
gion and the sporadic discoveries of products made of flint from the Swietokrzyskie moun-
tains in its eastern area (e.g. Swierszczéw 28; cf. Gawryjolek-Szeliga 2009, 64) reflect,
above all, intense contacts (of a certainly non-economic character) between particular
LBK settlement clusters. They also attest to the active role of the local communities in the
general system of long-range distribution and raw material exchange, functioning since
the music-note phase across vast areas on both sides of the Carpathians (e.g. Kaczanowska
1985, Karte 3; Lech 1979, 130, 131, fig. 1; 2003, fig. 1; Mateiciucova 2008, 142-144).

The situation in the central zone of the analysed area, including the settlement clusters
concentrated along the middle Wieprz and its tributaries, is the most unclear. The small
number of materials obtained during excavation research and especially the lack of inven-
tories from archaeological features (Lopiennik, Horodysko; cf. ZakoScielna and Gurba
1991, 13; 1992, 3; Bronicki 2016, 35), or their modest character (Leopoldéw; see Jaczek
and Kubera 2018, 7), seriously hinder the accurate identification of the actual raw mate-
rial preferences displayed by the local LBK societies. The locations of these territories and
data obtained from other zones of the Lublin region allow us only to assume that the raw
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material structures of the local inventories were heterogeneous and that the share of flint
from the Swietokrzyskie Mountains (especially Swieciechéw flint) and Volhynia was con-
siderable. The actual importance and scope of local erratic flint processing (which includes
the so-called Rejowiec flint, having a considerably good quality and whose numerous and
rich outcrops occur across the great part of the Chelm Hills) remains an open question
(Libera et al. 2014, fig. 1). The current state of research allows us to infer that this raw ma-
terial was intensively used in the nearest vicinity of the aforementioned outcrops, espe-
cially in the settlement clusters of the LBK from the northern part of the Grabowiec
Interfluve (Fig. 1: 2). It appears that the results of an analysis performed on flint materials
from the site of Horodysko 13 indirectly corroborate this assumption (Libera 2016, 78-94).
Unfortunately, the complete absence of LBK materials yielded by features at that site
makes it impossible to accurately assess the economic importance of this raw material
during the early stage of the Neolithic, but it must have been considerable.

The small number of materials from features (Tab. 1), and the insufficient degree to
which they were researched, allows us only to tentatively and generally discuss LBK flint
knapping in the Lublin region. The discussion includes only basic information on core
exploitation and the production of half-products and tools, which was provided by the
available inventories. At the current state of research, this data does not demonstrate any
substantial regional differences and corresponds to production trends observed across
other territories of LBK settlement. The adequate assessment of these observations will be
made possible by comprehensive analyses performed on inventories obtained during ear-
lier research and especially by obtaining new, homogenous sets representative of particu-
lar settlement clusters.

In light of the available corpus of sources, we can state that the general trend of flint
processing was oriented towards the production of regular blades that usually were not
longer than 10 cm. At the same time, the prevailing share of blade segments recorded in
particular sets, with a small number of whole specimens (ZakoS$cielna 1981, 8; Gawryjolek-
Szeliga 2009, 65; Gawryjolek-Szeliga and Szeliga 2012, 64), indicates that the intentional
breaking of blades — in order to make them more slender and to reduce their curvature —
was a common phenomenon (e.g. Kaczanowska 1971, 11; Dzieduszycka-Machnikowa and
Lech 1976, 88, 89; 1979, 128; 1983, 12). Flint half-products were obtained from single-
platform cores that, in the initial stage of their exploitation, had narrow striking surfaces
(located on the thin side of the nodule and oriented at an acute angle to the striking plat-
form). This characteristic precisely corresponds to the morphological features of the
Swieciechéw flint pre-core forms discovered in Pulawy-Wlostowice (Zakoécielna 2002,
112-116, fig. 3, 4; Szeliga 2018, 190, 191, fig. 10, tabl. XIII-XVII). Core processing was fo-
cused on obtaining blades, which is attested by various repair marks (especially those
made to correct the core angle and to change the core orientation) recorded in particular
inventories (Gawryjolek-Szeliga 2009, 65; Gawryjolek-Szeliga and Szeliga 2012, 65). In
the final stage of exploitation, blade cores were most often transformed into forms used to
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obtain flakes or were used as hammerstones (cf. Szeliga 2018, tabl. XVIII: 1). Blades and
flakes were transformed into tools according to general tendencies of LBK tool production.
This fact is indicated by the scope of the technological diversity of tool forms and by the
frequencies of particular tool types within given inventories, which do not considerably
differ from what can be said about inventories discovered across other territories settled
by LBK communities. The decidedly most numerous find categories are end-scrapers, re-
touched blades and flakes (with much lower, often minimal numbers of other tools such as
truncations, borers, burins and blades with retouched edges) (cf. ZakoScielna 1981, 9;
Gawryjolek-Szeliga 2009, 66; Gawryjolek-Szeliga and Szeliga 2012, fig. 18; Gawryjolek-
Szeliga et al. 2013, 46; Szeliga and Gawryjolek-Szeliga 2021).

ECONOMIC BASES

The character and scope of economic activity are among the most poorly understood
aspects of LBK colonisation of the Lublin region. This is a result of the insufficient degree
to which the source materials were researched and especially from the small number of
publications presenting previous specialist examinations, which were limited to zooar-
chaeological analyses. In light of the current state of research, animal osteological materi-
als were obtained from six sites linked with the earliest (Hrubieszow-Podgérze 5, Swier-
szczoéw 3) and the younger phases (Hrubieszoéw-Kolonia Stawecin 12, Hrubieszoéw-Pod-
gbrze 5, Swierszczéw 28, Tarnoszyn 1, Werbkowice-Kotoréw I) of the LBK. They are main-
ly modest sets of finds encompassing from a few to several dozen specimens (in some
cases they are even more numerous) (Tab. 1). The only published results of the previous
zooarchaeological analyses concern the vast set of post-consumption remains discovered
in pit 6 at the site of Swierszczéw 28. Their taxonomic diversity indicates the presence of
domesticated (cattle, goat, sheep/goat, pig) and wild animals (roe deer, deer, horse, black
grouse, catfish, terrapin, mussels), which attests to the importance of hunting, next to ani-
mal husbandry, in the economy of LBK society and, as a result, to the exploitation of di-
verse ecosystems. Some of the bones bear traces of processing in the form of incisions and
burning (Nadachowski and Wolsan 1999, 238). The data obtained in Swierszczow was also
supplemented with minimal information on the occurrences of sheep/goat, pig and cattle
remains in a small set from Tarnoszyn (Chorostowska 1966, 38; Brzozowski 1986, 146).
The majority of the remaining osteological collections have not been analysed, or were
examined to a degree that requires verification and complementary research. As to the
archaeobotanical data, which has never been subjected to separate analyses in the context
of studying LBK settlement in the Lublin region, the situation is even more difficult. In
addition to the analysis of recently obtained zooarchaeological materials and the reanaly-
sis of earlier such data, the augmentation of the archaeobotanical data set is a necessary
condition to comprehensively characterise the LBK economy in the discussed area.
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INTERREGIONAL CONTACTS

This question can be discussed only in a general way due to the still modest number of
excavated sites, as well as the fact that only a few homogeneous and abundant sets of arte-
facts have been yielded by archaeological features, and analysis of these has been minimal.
In this context, the disproportionate representation of particular regions and settlement
clusters, (which is reflected by the fact that the vast majority of the excavated sites are
concentrated in the Hrubieszoéw Basin and the Horodlo Ridge, and sporadically occur
across the other zones of the Lublin region) is a serious impediment (Fig. 1: 2). Despite this
fact, the general raw material structures of particular inventories clearly attest to the exis-
tence of active contacts between the LBK communities inhabiting the south-eastern part
of the discussed region and those from its north-western area. This fact is attested by the
apparent distribution of Swieciechéw and Chocolate flint artefacts to settlement clusters
located in the Western Volhynian Upland and by the inflow of Volhynian flint products to
settlements occupying the western part of the Lublin region. The communities inhabiting
the latter probably also played the leading role in the redistribution of Swieciechéw and
Volhynian flints to territories located north — that is, to settlement clusters across Kuyavia
or even Chelmno Land, where sparse artefacts made of these raw materials occurred at
sites representing the classical and late phases of the LBK (e.g. Domanska 1988, 83; 2002:
147, 148; Grygiel 2004, tab. XI; Kabacinski 2010, 106, 107, tab. 3, 12; Malecka-Kukawka
2008, tab. 1). This assumption is especially supported by the data yielded by the site of
Pulawy-Wlostowice, including the character of the finds (the deposit of Swieciechéw flint
pre-core forms), the location of this site (Fig. 1: 2) and the potential role of the Vistula as
a communication artery (cf. Szeliga 2018, 192). This fact is probably also connected with
the inflow of obsidian products to the Polish Lowland, which, besides the geographical
premises, may be indirectly indicated by the sporadic occurrences of such artefacts across
the Lublin region (Tab. 1). An atypical, ladder-shaped ornament (composed of small
arched dashes densely arranged on a single incised vertical line) recorded on a thin-walled
vessel fragment from Horodysko 13 might be evidence of these mutual contacts and inter-
cultural influences between the LBK societies inhabiting the Lublin region and Kuyavia
(Bronicki 2016, fig. 5: 8). This pattern is decidedly different from the local motifs present
on LBK vessels and bears a close similarity to the Sarka style (Bronicki 2016, 49) — espe-
cially to the methods of adapting it that are known from the Kuyavian sites (cf. e.g., Grygiel
2004, fig. 136: 4; 156: 16, 18; Pyzel 2010, fig. 69: 1-5, 9). It is thus possible that the dis-
cussed ornament is one of the manifestations of the previously unknown reception of
Kuyavian stylistic patterns in the local LBK zone. The discovery of the Sarka pottery set in
Rovantsi (Volhynia) may attest to the much greater scale of this phenomenon (Saile et al.
2018, Abb. 5). The discussed question undoubtedly requires further source studies, but the
presence of Kuyavian stylistic influences (including the transmission of the Sarka orna-
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mental traditions) in the ornamentation of the LBK pottery from the Lublin region and
Volhynia appears to be highly probable.

Another (unfortunately very modest) group of finds includes pottery that demonstrates
close analogies to the style of decoration used in the Transcarpatian Eastern Linear cul-
tural circle. They are known from only two sites associated with the younger phase of the
LBK and are represented by three bases of thin-walled bowls from Pulawy-Wlostowice
(Szeliga 2018, tabl. I: 8; IX: 4, 5), as well as by an almost complete vessel discovered at
Swierszczéw 28 (Zakoécielna 1988a, fig. 2: b; Gawryjolek-Szeliga 20009, tabl. X). Their or-
naments find numerous and close analogies in the inventories of groups inhabiting the
northern part of the Carpathian Basin, including the KapusSany-Tiszadob and Szarvas-
Erpart groups and the Biikk culture (cf. Zakoécielna 1988a, 9; Gawryjolek-Szeliga 2009,
62; Szeliga 2018, 189). The character of these finds makes it impossible to conclusively
determine if they were imports or only local imitations of the Transcarpathian style.
Nevertheless, the presence of a music-note ornament on one of the fragments from Pulawy-
Wrlostowice (Szeliga 2018, tabl. IX: 5) indicates that at least some of such vessels were lo-
cally made. This assumption is corroborated by finds from other highland areas, which
include the northern foreland of the Sandomierz Upland (Szeliga and ZakoScielna 2019,
fig. 4: 2, 4). Irrespective of this fact, the aforementioned pottery materials from the Lublin
region, along with the scarce finds of obsidian products (Tab. 1), suggest the existence of
intense influences exercised by the Eastern Linear cultural centre on the vast areas of the
upper Vistula and Oder drainage basins (especially in the territories of Podkarpacie and
Lesser Poland) during the younger phase of the LBK (¢f. e.g. Godlowska 1982; Kaczanowska
and Godlowska 2009; Kozlowski et al. 2014; Kabacinski et al. 2015; Szeliga and Zako$cielna
2019). Their presence at sites located in the interfluve of the Vistula and Bug, just as the
sporadicoccurrences of Jurassic-Cracow flint artefacts (Pulawy-Wlostowice; cf. Zako$cielna
2002, fig. 1; Szeliga 2018, 192) should be especially linked with the contacts between the
local societies and groups inhabiting the above mentioned regions, particularly the LBK
clusters from the Rzesz6w and Sandomierz regions (cf. Szeliga 2014, fig. 8).

SUMMARY

The range of the available sources clearly confirms the constant and intense colonisa-
tion of the upland areas located in the interfluvial zone of the Vistula and Bug Rivers by the
LBK communities between the Gniechowice phase and the early stage of the Zeliezovce
phase. The number and dispersion of the diagnostic finds attest to the ephemeral charac-
ter and limited range (Hrubieszéw Basin, Middle Roztocze) of the discussed settlement
during the earliest period (Szeliga and Gawryjolek-Szeliga 2021), as well as to its greatest
intensification during the music-note phase, which witnessed the colonisation of the whole
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analysed region. Unfortunately, the lack of radiocarbon dates makes it impossible, at the
moment, to narrow down the chronological framework of the settlement processes and to
determine the total time frame of the local LBK development. This problem is essential in
the context of the temporal retardation of the classical music-note and late music-note
decorative traditions (observed in the materials from the Lublin region), which was, in
part, parallel to the geographically limited reception of the early-Zeliezovce style.

Similarly to other upland areas, the arrangement of LBK sites across the Lublin region
demonstrates the extremely strong connection of the discussed colonisation with the loess
zone (cf. e.g. Modderman 1959, 3-6; Sielmann 1972, Abb. 1, 3, 11; Kruk 1973, 72-74; Kruk
et al. 1996, 41-48; Lenneis 1982, Karte 4; Czekaj-Zastawny 2008, 96-108). At the same
time, the tendency to agglomerate settlements within geographically isolated microregions
that usually occupy the high and middle parts of river valleys (especially of small and me-
dium watercourses) is clearly visible. This phenomenon is especially discernable in the
central and north-western parts of the Lublin region (Fig. 1: 2) and, to a much smaller
extent, in its south-eastern area, which is characterised by a much greater density of set-
tlements (especially along the valley of the Huczwa River). This microregional structure
has close analogies in the organisation and character of the settlement network of the LBK
in other territories of the upper Vistula drainage basin (c¢f. Kruk 1973, 45-48; Czekaj-
Zastawny 2008, 111, 112). The scattered character of the sites located outside the loess
zone (Fig. 1: 2) indicates the limited significance of these territories for the settlement of
early agricultural societies — they were rather occasionally penetrated for economic rea-
sons. On the other hand, the results of the recent research conducted in the northern fore-
land of the Sandomierz Upland (cf. Szeliga et al. 2019, fig. 2; 2020) does not allow us to
rule out the possibility that permanent forms of LBK colonisation also existed outside the
compact loess cover of the Lublin and Western Volhynian Uplands. This can be indirectly
attested by the very location of the Pulawy-Wlostowice site. This question is one of the
most essential issues to be solved during future research.

The development of particular settlement clusters was probably dynamic and based,
e.g., on intense contacts between the communities that inhabited them. These contacts are
mainly manifested by the distribution of various siliceous raw materials via intermediate
exchange (both in the upland interfluve between the Vistula and Bug and across much
vaster territories). It appears that a special role in this system was played by the societies
inhabiting the north-western part of the Lublin region. They were important consumers of
southern materials (Chocolate and Jurassic-Cracow flint, obsidian) imported from the
LBK settlement clusters occupying the Sandomierz Upland and Podkarpacie. At the same
time, they played the key role in redistributing Swieciechéw and Volhynian flint artefacts,
as well as obsidian products, to the LBK settlement clusters in Kuyavia. The character of
the interregional contacts maintained by the communities inhabiting the Lublin region
was undoubtedly not limited to the distribution and exchange of raw material. This is in-
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dicated by the presence of potential references to the Kuyavian style among the local pot-
tery ornaments. The sporadic occurrences of imports from the Transcarpatian Eastern
Linear cultural circle and/or of their imitations also confirm the aforementioned conjec-
ture. Unfortunately, the modest number of diagnostic finds makes it impossible to pre-
cisely assess the actual scale and range of these contacts, but their multidirectional and
far-reaching character is unquestioned.

The nature and scope of the settlement and economic activities performed by the LBK
societies inhabiting particular clusters remain little known. The first reason for this state
of affairs is the complete lack of available data, or, where data are available, its small
amount and poor representativeness. The second reason is the unsatisfactory degree to
which inventories yielded by previous excavation works were researched. As in other ter-
ritories of the Vistula drainage basin, the settlements consisted of household groups (com-
posed of overground buildings accompanied by construction pits that were secondarily
used for economic purposes) (cf. e.g. Czekaj-Zastawny 2008, 38, 39; Pyzel 2010, 201, 202;
Debiec 2014, 67-71). Potential remains of such structures were discovered at only a fewl
sites from the Lublin region (Bogucin 6, Hrubieszéw-Podgorze 5, Pulawy-Wlostowice 3,
Swierszezéw 3; cf. Gawryjolek-Szeliga and Szeliga 2012, 72, 73; Gawryjolek-Szeliga et al.
2013; 50; Szeliga and Gawryjolek-Szeliga 2021, fig. 1: 3; Szeliga 2018, 182). So far, both the
degree to which they were researched and the state of their preservation make it impos-
sible to reconstruct particular houses and to assess their numbers or spatial arrangement
at particular sites. Information concerning the economic activity of the LBK communities,
especially agricultural activities and animal husbandry, is very modest and limited. The
fact that only a small portion of the zooarchaeological data was published, as well as the
complete lack of archaeobotanical analyses, render it impossible to make any interpreta-
tions or perform comparative examinations in this field.

Despite the undoubtedly informative potential of the present corpus of sources, many
deficiencies and shortcomings significantly limit interpretative possibilities regarding
many vital questions on the presence and development of the LBK society in the upland
interfluve between the Vistula and Bug Rivers. In the context of future research, it should
be stressed that there is a necessity to thoroughly research and publish the present
source materials, as well as to conduct new, interdisciplinary excavation works oriented
towards augmenting the archaeological and environmental data that would be repre-
sentative of particular settlement clusters. It appears that this would help us in comple-
menting and verifying the previous observations and in solving numerous problems con-
cerning the chronological and stylistic range of LBK development, as well as the character
and scale of the settlement and the economic activity of this population. Thereby, it
would be possible to assess the actual role and importance of the Lublin region, and that
of the communities inhabiting it, in the general development of the LBK in the drainage
basin of the Vistula.
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INTRODUCTION

Known burials of the Linear Pottery culture (LBK) in Poland are not common. In com-
parison with other burial sites in Central and Western Europe (about 100 funerary sites,
including vast, separated, burial grounds), the graves of the LBK in Poland do not provide
many clues about the funerary customs of this culture. Thirteen (including the cemetery at
Modlniczka) are in south-eastern Poland, four in Kuyavia, and one in the Odra River valley
(Czekaj-Zastawny 2009a; 2009b; 2017; Czekaj-Zastawny and Przybyla 2012). Despite the
small amount of evidence, we can see that Polish finds are typical of the entire European
LBK in every analysed element.
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Fig. 1. Sites with LBK burials in Poland: a - burials of the LBK, b — presence of burials probably attributed
to the LBK. 1 — Aleksandrowice, 2 — Brzezie, 3 — koniowa, 4 — Modlniczka, 5 — Olchowa, 6 — Samborzec,
7 — Szczotkowice, 8 — Targowisko, 9 - Bejce, 10 — Giebuttéw, 11 - Grodek, 12 - Igotomia-Zofipole,

13 - Ztotniki, 14 - Brzes$¢ Kujawski, 15 — Ludwinowo, 16 — Miechowice, 17 - Stary Zamek, 18 — Kruszyn
(Czekaj-Zastawny 2009b)



103

Human burials and funeral rites of the Linear Pottery culture...

jnpe ‘wdeyy K1ond 11 ‘s[00} 1se[-20Ys 7 A UuorjeWAId 6011
WMMMW:M “Me JuI]j T ‘[00} 1Se[-20Ys | b uoneald L801
“Je JUlfJ ] 6¢ 1 T BZOTU[POIN
nnpe “w3eyy K1ond g ‘s[003 I1SB[-90US G ¢ uonpuaL 1901
jnpe “ME JUIJ | J00) JSB[-20US | A UOTBUIAIO 0401
A $10BJ1I. JUIfJ JO 3150dap ‘[assoA | S-N PRI €T
[4 [4 8] BMOIUO}
b 0 SN GBS 6l
¢ ‘e a_mcwﬁ:wwwm% ME& ¢ TM [e3979s I é T eTwofo3y
P2 ‘widey Amenod § 1A UORWAId 1 A 7 wardng peu Japoin
e 0 aMm [e19]oys A
“We UL | “[9SS9A [ JO W3y M [e39]9s IA
0 M [e19]oys A
1003 3U0q | M [B39])S Al L Al [ MOINqaLy
0 3M [e39]9ys 11
0 aMm [e19]oys I
0 M [e19]oys I
b 0 SN AL BN 9861
b $[9SS9A ¢ JO "wiey SN GBS evel € € L1 1zaz1g
b S[9SSA ¢-7 JO "wideyy SN LIBIRIRYS 8CS1
SPIIYd S[9SSaA ¢ SN ey gnd 1 b sosfog
b §[9SSA T JO "wiSeyy MS-IN AL BN (444
b 0 M GIBIR[RYS 8454 3 €10 ] C 0IMOIpUBSYI]Y
b 0 MS-IN GIBIRIRYS 0¥sT
3e/xds Spoo3 daeas uoneIUALIO H_MWMM Ju [erinq .«cm._.wﬂh.a._i “M_www% BN

(2107 ®hghzag pue Aumersez-[ex9z2) ‘6007 ‘I 10 Aumersez-[e39z2)) selidlew 92.4n0s JO IsI| — PUB|Od UJ91SBa-YINos Woy S[eling Sig7 'L d|qel




Agnieszka Czekaj-Zastawny

104

b 0 b uonewais SLO9
ynpe 0 b uopewalo ¥L09
b 0 b uonemaIo €L69
b 0 b uoneua1d C¢L09
Stuas "JJe JU0)S [ ‘e JUI[J § .
/ E.SEEE “wdex A1onod § (007 15B[-20US | ¢ vonpwai 889%
SO[eIN
¢ “wder \Qotw% mewomﬁ 1SB[-20YS € ¢ volewaIo 619y
¢ S[00] ISB[-90US T A UoTRWIO 098¢
b 0 b uonewais LLY1
snanpul S[00) 1SB[-90US T A UOTIRWIDIO ¥4 al
b uonewaId Syl
b 0 b uopewald L6€1 6€ I T BYZOTU[PON
ynpe 0 1 uopewaIo 8LET
nnpe 0 b uonewaio LLEL
npe “wdely bommm wﬁﬂ% 1SB[-20YS | ¢ onetisi el
A 001 1sB[-20YS | A UuonBWI €ST1
supfii “JIR JUIJ | ‘S[00} ISB[-90YS T A UOTRWIDIO 6¥C1
jnpe "JIe JUIfJ | 00} ISe[-20YS | 1A UOTJBWAIO 8121
snanppul RN 0 A uonewaId €1el
snanput d[e] 0 A UuonBWI S0zl
ynpe 0 b uopewalo 811
A ‘wdeyy K1onod g 100} I1se[-20USs | A UOIIRWIIY SHI1
ynpe 0 1 uopewaIo ITIT
3e/xds Spoo3 daeas uoneIUALIO H_MWMM Ju [erinq .«cm._.wﬂh.a._i “M_www% BN

‘1 dlqeL




105

Human burials and funeral rites of the Linear Pottery culture...

1 0 dS-MN [BI9[)S €
b 0 SN [BI9[)S [4 € 1 BImoyzZ
1 0 dS-MN [e39[°s !
b 0 1 LIBIRIYS I [ €1/21 OvsImoTre],
(snunpj sog) suoq [ewIUe
JO "wdely | 10BJ1MIE OTUIRIOD
sIeak ()9 ‘8o [eOLIPUI[AD | “[[oYS sntadopand A [e19]3S I I [ 991MO)0ZOZ§
snjdpuodg Jo opew Spasq
€ ‘Speaq SUOISIWI] Q¢ ‘S[OSSIA T
snipnpo 10400 paipmod ‘9dep[oou peaq _
‘oreuwno QUOISAWI] | “90B[O9U PBIq [[9YS | &M (BRI 80T
] sunfuy [9SS?A | S-N [e1[ays 1L
sninjpul S[00} 2U0q 7 ] 10703 .
‘oreuwno 19790 paIpmod ym [9SSoA | SN [E112% 09 § [ oezioquies
sninjpul ] -
B wgery A1onod | J-M [e19193s W
/I sunfuy ‘wdey Kxonod ¢ 4S-MN [e10]03s 182
1 S[oSSoA ¢ SN GIBIv[S I [ 0¢ eMOYd10
ST ‘wdeyy K1on0d ¢ [00) I1se[-20ys 7 uorewalo
/sninpp S[eN 1) Alonod ¢ "[00} ISB[-90YS | b n 96vL
b 0 b uoneuaId LyvL
snynpp ‘widey Amonod g¢ A UOIRWId LTYL
jnpe ‘weyy Aonod | i, UONBWoI Tl
A [003 15B[-20YS | A UOIJeWI0 6819
b 0 b uorewaI €€19
4 0 6 UOLJBIIAID €19 6€ 7 BYZOU[PON
1 0 b uonewaido €19
14 0 b uonewaldo 0€19
Nnpe 0 1 UOTBIIO 6C19
ynpe 0 b uonewaIo 8¢CI9
1 0 b uonewaido 8L09
1 0 b uonewaido LLO9




106 Agnieszka Czekaj-Zastawny

In common with the settlements, the graves of the Linear Pottery culture from Poland
fit with the general model of the funeral rite of the LBK. This is visible in all elements of the
funerary rite, such as the context, the location, the construction of the grave, and the grave
goods. They have local characteristics (e.g. the absence of certain categories of artefacts),
but the elements common to the whole LBK milieu prevail (orientation of grave pits, posi-
tioning of the dead in the grave pit, main grave goods, etc.).

There are 17 other known sites with burials. In the area of south-eastern Poland as
many as 13 of them were discovered (Fig. 1; Table 1; Czekaj-Zastawny et al. 2009): Alek-
sandrowice (3 burials), Brzezie 17 (4 burials), L.oniowa (1 burial), Olchowa (1 burial), Sam-
borzec (5 burials), Szczotkowice (1 burial), Modlnica 5 (2 burials), and Targowisko 12/13
(1 burial), (Czekaj-Zastawny 2000; 2008; 2009b; 2014; Valde-Nowak 2008; Mitura and
Zych 1999; Kulczycka-Leciejewiczowa 2008; Krauss 1964; Czerniak et al. 2006). Graves
identified as probably belonging to the LBK came from: Giebultéw (77 burials, Ztotniki
(3 burials), Bejsce (1 burial), Igolomia-Zofipole (1 burial) and Grédek on the Bug River
(cremation burial), (Dzieduszycka 1959; 1964; Sulimirski 1938; Gajewski 1960; Kempisty
1962). In Slask, so far, only one site of this type has been encountered — in Stary Zamek
(however, considering the recent results of dating, there are doubts regarding the associa-
tion of these graves with the LBK; Kulczycka-Leciejewiczowa 1988). From the area of the
Polish Lowland, within the region of Kujawy, 4 sites have revealed graves, all of which
were located in the close vicinity of houses: Brzes¢ Kujawski, Ludwinowo 7, Miechowice,
and Kruszyn (Grygiel 2004; Czerniak and Kabacinski 2004; Pyzel 2019).

THE FIRST LBK CEMETERY IN POLAND

Burials are an integral part of many settlements. The identification of the first cemetery
of the LBK in Poland — at site 2 in Modlniczka, Krakow area — was the most important
discovery of recent years (Czekaj-Zastawny and Przybyla 2012, 31-62).

This cemetery was established in a low, waterlogged part of a valley, and hence within
a zone atypical for LBK settlement. Within the excavated area, 39 cremation burials were
encountered, covering around 7000 square meters (Fig. 2). They did not create compact
clusters, although minor aggregations are perceptible. All the burials are in pits (Fig. 3,
Fig. 4) of various shapes (circular, oval, or rectangular), and all have smaller hollows at the
bottom, where the remains of funeral pyres were deposited. The fact that the remains of
the pyre were moved is testified to by fragmentarily preserved elements of the inventory
— both vessels and stone items, among which amphibolite shoe-last tools strongly pre-
vailed (Fig. 5). Only in two graves did the grave goods consist exclusively of pottery. Most
commonly, grave goods included an adze and pottery. All the graves are single burials. Out
of the 39 discovered burials, the sex of the deceased was determined in 6 cases (1 female
and 5 males). Fourteen of the individuals were identified as adults, and one as a child. The
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Fig. 2. Modiniczka - plan of the cemetery (Czekaj-Zastawny and Przybyta 2012)
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Fig. 3. Modiniczka — cremation burial - feat. No. 1184 (Czekaj-Zastawny and Przybyta 2012)
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Fig. 4. ModIniczka - cremation burial - feat. No. 1024 (Czekaj-Zastawny and Przybyta 2012)

10 cm

Fig. 5. Modiniczka — examples of shoe-last tools from cremation burials
(Czekaj-Zastawny and Przybyta 2012)
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entire cemetery was dated to the fully-developed Music Note phase and possibly to the
beginnings of the Zeliezovce phase of the LBK. It seems likely that the cemetery was as-
sociated with the settlement functioning on the nearby elevation (Modlnica, site 5).

PATTERNS OF BURIALS LOCATION IN LBK

There are three basic models of the location of the graves (Jeunesse 1997, 43, 44): de-
signated cemeteries (type 1), individual burials within a settlement (type 2), and small
clusters of burials within or on the outskirts of a settlement (type 3). The sites from south-
eastern Poland should be ascribed primarily to type 2. Besides the burial ground in
Modlniczka, distinguishing sites belonging to types 1 and 3 involves certain difficulties.
This mostly stems from the fact that a sufficient area around the burials has yet to be exa-
mined. With complete certainty, only the burial ground situated on the outskirts of the
settlement in Brzezie 17 can be recognized as type 3. Other burials discovered in clusters
can be associated with both type 1 and 3, although the existence of small clusters of graves
next to settlements seems more likely. The category of burials located within settlements
is represented by features from Olchowa, Loniowa, Samborzec, Modlnica, and Targowisko
12/13 to name a few.

BI-RITUAL OF BURIALS IN LBK

In the LBK, both inhumations and cremation burials are known. In some regions, both
of the rites were followed equally often, but elsewhere the ratio of the two types of burials
is different — e.g., at the cemetery in Elsloo, cremations accounted for 42% of all burials,
while in Nitra, cremation burials represented 10% of all interments, and in Vedrovice, not
a single cremation was found among the total of 96 burials. Cemeteries containing the
highest percentage of cremation burials are primarily located in central Germany (Arn-
stadt — 12 cremations and 10 inhumations; Wandersleben — 132 and 179, respectively),
Bavaria (Stephansposching — 31 cremations and 10 inhumations; Aiterhofen — 69 and 159,
respectively) and in the Netherlands (47 cremations and 66 inhumations in Elsloo). The
burial ground in Modlniczka is unique in this respect, since the cremation burials amount
here to 100% of all the graves. Hence, this undermines the opinion that the cremation rite
is rare in the eastern range of the LBK (Jeunesse 1997). The closest to Modlniczka, and
demonstrating a close similarity to it, is the burial ground in Kralice na Hané (Smid 2012).
There, cremation burials make up the second-highest percentage among the known ce-
meteries — 89.61%. The grave goods are also analogous to those from Modlniczka.

In Poland, no burial grounds containing both types of burials have been encountered.
Moreover, besides the above-mentioned burial ground, the only known cremation burial,
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in fact regarded as an alleged LBK burial, comes from Grédek on the Bug River. The re-
maining features are inhumations. There is also a group of burials with no skeletal re-
mains, where either bones did not survive or else these features were cases of symbolic
burials — as, for instance, within rectangular features inside tripartite houses (e.g., in
Brzezie 17, Brzezie 40, Targowisko 12/13, 14/15). In each case, these features are contem-
poraneous with the house and always in the same part of it. In the infill of most of them,
small artefacts are found in the backfill layer, and in a few, typical inventories of grave
goods were discovered (especially in Loniowa; Valde-Nowak 2008, 51-54). These exam-
ples come from sites where bones are extremely poorly preserved; thus, it is hard to assess
whether these were actual or symbolic burials.

CONSTRUCTION AND ORIENTATION
OF THE GRAVE PIT IN THE LBK

All of the graves contained single burials. Inhumation pits are highly uniform: in most
cases they are oval or sub-rectangular, and devoid of any trace of additional structures.
This form of burial is the most typical at all European sites. In Aleksandrowice, two graves
of rare construction were discovered. In both cases, the pit was either reinforced with
a wooden structure or it was roofed (Fig. 6). In other LBK burials in Polish lands, no

ob. 2542

50 cm

Fig. 6. Aleksandrowice — example grave (Czekaj-Zastawny 2009b)
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similar structures have been recorded to date, and outside Poland there are very few of
them — e.g., in Mulhouse-Est in the Alsace region (two burials; Jeunesse 1997, 60, 61), in
Sondershausen in Bavaria (two graves; Kahlke 1954, 66-68), and in Arnstadt in central
Germany (one burial; Kahlke 1954, 66-68). The remains of the construction are percep-
tible in the form of traces of four vertical posts in a square plan on the inner side of the
burial pit’s margin, as well as traces of a few posts surrounding the pit (Jeunesse 1997, 60,
61). Placement of the posts on the western, southern and eastern sides is typical. These
structures are interpreted as traces of “mortuary houses” with entrances on the north side.
Feature 2541 from Aleksandrowice is analogous in this respect (Czekaj-Zastawny 2000;
2008). Traces of posts were recorded here as well, on each of the three aforementioned
cardinal directions. Additionally, the direction of the burial pit axis is identical to the ana-
logous features from outside Poland. The burial discussed here is most similar to grave 28
from Sondershausen (Kahlke 1954, 66-68).

Infills of the skeletal burials indicate that the grave pits were backfilled directly after
the deposit of the deceased, with dirt from the immediate surroundings of the burial. It
seems that no attention was paid to the orientation of the pits with the respect to the car-
dinal directions, as is also the case in burial grounds outside Poland, where no strict rules
regulating this matter were observed. Within the entire range of the LBK, grave orienta-
tion is site-specific for each location. At the same time, all the burials are uniform when it
comes to the position of the body of the dead: crouched on one side, upper limbs bent at
the elbows and directed toward the face, lower limbs bent at the hip and knee joints, feet
pulled-up to the pelvis. In seven cases, the deceased was laid on the right-hand side, and
in four, on the left-hand side; choice of the side has no apparent connections to sex or age.
At LBK grave sites outside Poland, the crouched position on the left-hand side dominates.
However, there are sites known where this position does not prevail, as, for instance, at the
cemetery in Rutzing in Upper Austria (10 out of 16 deceased were interred there on the
right-hand side).

GRAVE GOODS AND TREATMENT
OF THE DECEASED IN LBK

In none of the graves were human remains deliberately destroyed or deprived of parts
of the skeleton. In three of the graves, the dead were sprinkled with ochre. This practice
was fairly common among LBK burials (Jeunesse 1997, 80). Ochre, sprinkled on or around
the body, was most often applied on particular parts of the body and in its surroundings.
This pigment most often occurs in the vicinity of the skull (as at objects 60 and 208 in
Samborzec; Fig. 7). It is not unusual to encounter burials in which there are two concentra-
tions of ochre: in the vicinity of the skull, and between the pelvis and knees (which is pos-
sibly the case in the grave in Szczotkowice).
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Grave 1

3cm

2,3

5cm

Fig. 7. Samborzec. Grave | (feature 60): 1 - horizontal outline of grave pit with skeleton and grave
inventory, 2 — bone tool fragment, 3 — bone tool, 4 - clay vessel with traces of ochre (a);
(Czekaj-Zastawny 2009b)
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Detailed anthropological analysis was done only for the skeletons from Samborzec
(studies by E. Haduch). In total 2 women, 2 men, 2 children and 7 skeletons described as
adult individuals were identified. The deceased were of good health, which makes it im-
possible to determine the cause of their death.

The artefacts found in the graves were those most common in LBK cemeteries. Regard-
ing inhumations, these are mostly pottery vessels, and in cremation burials — stone shoe-
last tools. Between 1 and 3 pottery vessels were laid in the graves. Grave goods were placed
in the corner of the burial pits (Olchowa), most often close to the head of the deceased (in
feature no. 60 from Samborzec, they were in the hands of the deceased lifted toward the
head) or next to the outline of the pit, along its longer side (Aleksandrowice). Only in two
cases were the vessels accompanied by other items (feature 60 from Samborzec, burial I
from Szczotkowice). In three burials, the grave goods contained no vessels. Also found are
ornaments, tools, pigments, animal bones, and a polishing slab.

Fig. 8. Szczotkowice — necklace made of Spondylus gaederopus shell beads and white marble
(Czekaj-Zastawny 2017)
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Ornaments are very frequently present in the LBK grave inventories, and they are ex-
tremely diverse. Beads are typical of this culture, and ones made of Spondylus gaederopus
shell are particularly characteristic (Fig. 8). Various tools were found in three graves: in
feature 60 from Samborzec — a bone awl, in the grave from Igolomia — a set of flint items,
including two sickle insets, and in grave VII from Giebultow — a tool made of deer antler.
Only in one grave (feature 60 from Samborzec) was pigment (specifically, a container filled
with powdered ochre) present among the grave goods.

Ochre and graphite are the most widespread pigments. They are found in lumps or
powdered (Jeunesse 1997, 80). In most cases, ochre covered the deceased (cf. above).
Analogously to feature 60 from Samborzec, powdered ochre stored in a container was
found in graves 2 and 30 from Essenbach, to name just a few examples.

The feature from Loniowa is in many ways one of the most interesting burials. Besides
the unusual location (within the outline of a contemporaneous house) and traces of or-
ganic items, it was also exceptional when it comes to the flint inventory included among
the grave goods.

The question of distinguishing inventories typical of female and male burials in the
LBK funeral rite is difficult to address. Both men and women were treated similarly re-
gardless of their age. One should rather speak about the categories of artefacts most com-
monly present in male or female burials, and not about their rigorous division (Jeunesse
1997). The majority of known burials contain “neutral” grave goods that do not indicate
the gender of the interred. This is true in the case of inhumations from Poland, where none
of the categories more associated with one or the other sex were found. In both the female
and male graves, there were items present that are considered to be typical for either sex,
i.e., pottery vessels and beads.

This issue renders itself quite differently in the case of cremation burials. At the ce-
metery in Modlniczka, all the graves identified as male burials were equipped with at least
one amphibolite adze (in an extreme case, 4 pieces — grave 1061). This is typical of crema-
tion burial cemeteries, where shoe-last tools, flint artefacts, and pottery vessels or sherds
are the most commonly found grave goods. Analyses carried out at the site in Aiterhofen
(Nieszery 1995) indicate that, just as in Modlniczka, adzes were the most common ele-
ments of grave goods in male burials. Based on this, it is assumed that anthropologically
unidentified graves equipped with adzes are male interments; likewise, the only disco-
vered burial of a child was probably the grave of a boy.

GENERAL CHRONOLOGY OF LBK BURIALS
IN POLAND AREA

Chronology with respect to the phases of the LBK may be defined only in the case of
graves equipped with decorated pottery, and in individual cases — on the basis of strati-
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graphic relationships. Probably only one burial (feature 208 from Samborzec) may be
dated to phase I — the Zofipole phase. Seven graves are dated to the Music Note phase
(feature 2542 from Aleksandrowice, features from Brzezie, features 60 and possibly 71
from Samborzec, grave I from Szczotkowice), and two to the Zeliezovce phase (from
Loniowa and Olchowa). The cemetery in Modlniczka is dated to the second half of the
Music Note phase and the beginning of the Zeliezovce phase of the LBK (Czekaj-Zastawny
2009b).
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1. INTRODUCTION

The earliest farming settlements in the territory of Poland were established by com-
munities of the Linear Pottery culture (from German Linearbandkeramik — LBK). The
latest studies on absolute chronology for this culture indicate that it existed from 5350-
4900/4800 BC within the territory of modern Poland (Czekaj-Zastawny 2014; 2017;
Czekaj-Zastawny et al. 2020; Oberc et al. in press). The beginnings of the classic phase
(Ib) of the Malice culture (MC), which is connected with the Lengel and Tisza cultures was
established to between 4650-4550 BC (Kadrow et al. 2021). The process of cultural succes-
sion between the LBK and MC is the subject of considerations by many researchers — arti-
facts of MC very often are unearthed at the same sites as those of the LBK. Some claimed
that with the end of the LBK and Biikk cultures, contacts between south-eastern Poland
and the northern part of the Carpathian Basin ceased (Kozlowski et al. 2014 (2015), 41),
and settlers, e.g., of the MC, came from the Carpathian Basin (Kaczanowska 1990; Kamieniska
and Kozlowski 1990; Kozlowski 2004, 11).

Anna Kulczycka-Leciejewiczowa proposed another direction — a gradual change within
the LBK community in its late phase (III) (2004, 21). Stawomir Kadrow maintains that this
change caused the transformation of the LBK into the MC (Kadrow 2005, 26, 27; Kadrow
2020a, 96-101).

A characteristic trait of these societies was a farming economy based on agriculture
and animal husbandry, which was directly associated with a sedentary lifestyle (Wislanski
1969; Kulczycka Leciejewiczowa 1979; Kozlowski 1998; Pavik 2004; Czekaj-Zastawny
2008a; Banffy and Oross 2010; Czekaj-Zastawny 2017). People lived in long, rectangular
houses of post construction, concentrated in groups forming farms. Moreover, these socie-
ties were the first who produced and utilised ceramic vessels in Lesser Poland. Fragments
of these vessels, in addition to flint and stone tools, are the most common artefacts used by
the Neolithic farmers that have preserved until today.

Microscopic analyses of ceramic vessels have been used in the elaboration of archaeo-
logical ceramic materials for many years. Such analyses of LBK pottery coming from the
Upper Vistula River, begun in the early 21% century, have delivered a lot of new findings
and detailed knowledge on the matter in question. The basic division of vessels and ce-
ramic fragments of LBK pottery is based on distinguishing thin-, medium- and thick-
walled vessels. Thin-walled vessels are characterised by an occurrence of incised ornamen-
tation. Medium- and thick-walled vessels were usually not decorated with this type of or-
nament. Plastic elements are often encountered on the surfaces of the latter, such as knobs,
handles, bands, finger- and nail-tipped decoration, and ornaments of the barbotino style
(Stadler and Kotova 2019; Czekaj-Zastawny et al. 2020, fig. 7: g). Each of the above-men-
tioned vessel types is also distinctive in terms of the preparation of the ceramic fabric.
Generally, the thin-walled vessels were made of fine-grained ceramic fabric, while for the
production of medium-walled vessels, medium and coarse-grained fabrics were used.
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Table 1. The average content of clay minerals, quartz, and grog in 302 LBK and 48 ALPC ceramic samples
(Rauba-Bukowska and Czekaj-Zastawny 2020); values in percent SD (standard deviation)

Average content of Average content of
acfit:llitz:ltl;sil Type Clay All type Clay
. Quartz | Grog . SD | Quartz | SD | Grog | SD
minerals minerals
fine ware 64 22 0,27
kitchen all type
R e |6 18 | 027 | phasel | 65 |10 | 19 |10] 035 | 1
P LBK
coarse 66 17 | 052
ware
fine ware 66 19 0,5
kitchen all type
ﬁign ware 63 21 | 013 | phasell | 63 16| 19 | 11| 048 | 2
p LBK
coarse 59 18 | 0,62
ware
fine ware 56 27 1,5
kitchen all type
h];?fm ware 56 28 | 37 |phaselll [ 54 13| 27 [11| 4 |6
p LBK
coarse 51 25 8,5
ware
ALPC x x * x a‘:Ltly,%" 527 |79 281 85| 21 |47

Thick-walled vessels were produced using coarse-grained ceramic fabrics. However, these
were not rigid rules that would apply to every case study. Instead, they should be consi-
dered as strong tendencies or traditions, whether intentional or not. Detailed studies on
ceramic fabrics allowed us to specify the preferences of potters in manufacturing ceramic
pots, which include their variability over time and between sites. The analysis consisted of
several hundred LBK vessels discovered at a few dozen sites from south-eastern Poland
(Czekaj-Zastawny and Rauba-Bukowska 2013; Rauba-Bukowska 2014a; Kozlowski et al.
2014 (2015); Rauba-Bukowska 2016; Kadrow and Rauba-Bukowska 2017; Czekaj-Zastawny
et al. 2017; Rauba-Bukowska and Czekaj-Zastawny 2020). The investigated fragments
come from pots of various chronologies within the LBK development timeframes, namely
the early (from 5350 BC), classical and late (from 5000-4900/4800 BC) phases. These
studies, constantly being complemented with the results of new analyses, constitute the
basis for the formulation of conclusions on the variability in the technology of ceramic ves-
sel production (Table 1; Fig. 1). Detailed examinations, i.a. statistical analyses of data, re-
vealed that with regard to the investigated samples, pottery from the older LBK phases was
made of heavy clays/loams with a lower contribution of silt. Thin-walled vessels mainly
were produced using ceramic fabrics with only organic admixture (namely chaff). In con-
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Fig. 1. The average content of clay minerals, quartz, and grog in the LBK sherds
(phase I n=99; phase Il n=103; phase Il n=100) and ALPC (n=48) ceramic samples;
value in percent

trast, medium-walled vessels contained sand and plant admixture. Finally, thick-walled
vessels were made of ceramic fabrics with chaff admixture and fragments of argillaceous
rock fragments, and rarely, with grog (Kadrow and Rauba-Bukowska 2016; Czekaj-Za-
stawny et al. 2017; Rauba-Bukowska and Czekaj-Zastawny 2020). These differences may
be due to a few factors: technological, cultural, and aesthetic. In the late LBK phases, silty
clays were more commonly used as raw material to produce fine ceramics (Kozlowski et al.
2015). Pottery with decorations corresponding to Zeliezovce stylistics more often was
made of well-prepared ceramic paste. These fabrics usually do not contain organic admix-
ture. Thick-walled vessels were produced using the clay mixtures that previously had been
very rarely applied, namely with grog admixture (crushed ceramics). Therefore, distinctive
changes had their impact on both the manner of acquisition of raw materials as well as the
preparation of ceramic fabrics. These technological changes in the production of pottery
most likely resulted from deeper transformations inspired by internal social mechanisms
and/or by external influences induced by contacts with societies of different traditions
(i.a., technological preferences in the production of pottery).
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In this period (late LBK in Poland), contacts with the communities inhabiting the terri-
tories of eastern Slovakia have been confirmed (Czekaj-Zastawny 2008a; 2008b; Kacza-
nowska and Godlowska 2009). They represent the eastern variant of the LBK, namely the
Eastern Linear cultural circle or the Alféld Linear Pottery culture (ALPC). ALPC artefacts
have been recorded in the territory of Poland at LBK settlements as well. Especially note-
worthy are objects (tools) made of obsidian. This raw material is not available in the vicinity
of the LBK settlements in Poland, whereas it is a common raw material within the area oc-
cupied by ALPC societies (Szeliga 2021; Werra et al. 2021). Apart from obsidian, at LBK
settlements such as Mogila 62, Brzezie 17, Tominy 6, Zwieczyca 3, Kosina 62, and Rzeszé6w
16 (city District Piastow), numerous fragments of vessels were encountered that closely
resemble the vessels gathered at ALPC sites in terms of both ornament stylistics and tech-
nology (Kadrow 1990; Szeliga and ZakoS$cielna 2007; 2019; Kaczanowska and Godlowska
2009; Czekaj-Zastawny 2014; Debiec 2014; Seb6k 2014; Debiec et al. 2021).

Analyses of the composition of ceramic fabrics applied by these two cultural units (LBK
and ALPC) revealed a similarity between the ceramic materials used in the pottery produc-
tion of the Zeliezovce phase in Poland and the ALPC pottery manufacturing tradition (Ko-
zlowski et al. 2015; Rauba-Bukowska 2014b; Moskal-del Hoyo et al. 2017; Czekaj-Zastawny
et al. 2018; Rauba-Bukowska and Czekaj-Zastawny 2020). This similarity refers to the
technology of preparation of ceramic fabrics, namely the selection of raw material and
admixtures. Silty, fine-grained clays were often used as the raw material, and grog admix-
ture became more common. Pottery of the Biikk culture from Hungary corresponds in this
respect to the pottery from eastern Slovakia. Thin-walled vessels are generally characte-
rised by a fine-grained, compact, homogeneous fabric. The raw material is assumed to
have been carefully selected and prepared; ceramic fabrics were not artificially tempered
(Szilagyi et al. 2011; 2014).

The Zeliezovce phase itself derived from the Zeliezovce group formed in the territory of
modern western Slovakia (Pavtik 1969; Kadrow 2020b). Ceramic materials of this group
were characterized by the use of silty clays and the lack of organic admixture (Paviik 1969).

The materials of both the Zeliezovce phase in south-eastern Poland and the Zeliezovce
group in Slovakia (e.g., site Stirovo) often are accompanied by imported artefacts. Within
the Zeliezovce group, these artefacts come from the Tisza River region and from the area
of the Szakalhat group, and numerous imports come from the Biikk culture (Pavik 1969, 275;
Paviik 1994, 172, 173; Miiller-Scheefel et al. 2020, 105). In the Zeliezovce phase in Poland,
they were imported from the Tiszadob-Kapusany groups and the Biikk culture as well
(Kadrow 1990; Kaczanowska and Godlowska 2009; Czekaj-Zastawny 2014; Debiec 2014;
Szeliga and ZakoScielna 2007; 2019; Szeliga 2021).

The above remarks may suggest the main directions from which technological innovations
(in pottery production) could have emanated: a formative area for ceramics in the Zeliezovce
style, and areas south of the Carpathians — inhabited by the population of the Eastern
Linear cultural circle (Kulczycka-Leciejewiczowa 1979, 63; Rauba-Bukowska and Czekaj-
Zastawny 2020).
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2. MATERIALS, AIMS, AND AREA
OF RESEARCH

The newest microscopic analyses covered 47 fragments of pottery (Table 2). Thirty
fragments come from LBK vessels, including 15 pieces from Brzezie 40 and another 15
from Targowisko 16. Almost half of these fragments are the remains of thin-walled vessels;
the other half represents thick- and medium-walled vessels. Seventeen fragments were
ascribed to the MC and were collected from Targowisko 14-15, including eight thin-walled
and nine thick-walled fragments. All of these specimens were gathered during excavations
carried out in the years 2018-2019, when the relics of households of the LBK and the MC
were discovered. These households were contemporaneous and preserved in an undis-
turbed condition (Kadrow et al. 2021).

The studies on prehistoric pottery were complemented with the results of investiga-
tions and analyses of ceramic raw materials. For this purpose, samples from a few loca-
tions were taken (Fig. 2; Table 2). These samples were subject to evaluation already at the
stage of field research, and based on the results, some of them were not included in further
analyses. More promising were the samples taken from the accumulation terraces of the
Raba River, to the east of the complex of sites in Targowisko, as well as the samples coming
from the area situated to the south of Brzezie 40, nearby an unnamed stream of water.

Table 2. List of analysed samples

Cultural Fine/
No [ Symbol Site Samples .. Phase | Inv.no | Feature middle/
affiliation

coarse

1 | Brzdo/1 Brzezie4o | Neolithic LBK /I | 2018/61 10 fine
ceramic

2 | Brzaor | Brzeziedo | Neolithic LBK I | 2018/67 10 fine
ceramic

3 | Brz403 | Brzeziedo | Neolithic LBK | i | 201854 | 10 middle
ceramic

4 | Brz40/4 | Brzeziedo | Neelithic LBK | I/ | 2018/32 8 fine
ceramic
. Neolithic

5 Brz40/5 Brzezie 40 . LBK II/IIT | 2018/52 10 fine
ceramic
. Neolithic

6 Brz40/6 Brzezie 40 . LBK I/III | 2018/52 10 coarse
ceramic

7 | Brz40/7 | Breeziedo | Neolithic LBK | wm | 201829 | 10 fine
ceramic
. Neolithic

8 Brz40/8 Brzezie 40 . LBK I/IIT | 2018/29 10 coarse
ceramic

9 | Brz40/9 | Brzezicdo | NNeolithic LBK I | 2018/30 10 middle
ceramic
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Table 2.
Cultural Fine/
No [ Symbol Site Samples .. Phase | Inv. no | Feature middle/
affiliation
coarse
. Neolithic
10 | Brz40/10 | Brzezie 40 . LBK VI | 2018/44 8 coarse
ceramic
11| Brzd0/11 | Broeziedo | Neelithic LBK | I | 2018/39 | 10 fine
ceramic
12 | Brz40/12 | Brzeziedo | Neolithic LBK | 1 | 201839 | 10 middle
ceramic
13 | Brzdo/13 | Brzeziedo | Neelithic LBK | I/II | 201828 | 10 |coarse/middle
ceramic
. Neolithic
14 | Brz40/14 Brzezie 40 . LBK II/IIT | 2018/40 8 coarse
ceramic
. Neolithic
15 | Brz40/15 Brzezie 40 . LBK I/ | 2018/71 10 coarse
ceramic
16 | Tarl6/l |Targowisko 16| eelithic LBK m | 201862 | 44 | fine/middle
ceramic
17 | Tarl6?2 |Targowisko 16| Neelithic LBK I | 2018/62 | 44,45 coarse
ceramic
18 | Tarl6/3 |Targowisko 16| Teelithic LBK m | 201817 | 31 fine
ceramic
. Neolithic
19 | Tarl6/4 |Targowisko 16 . LBK I | 2018/17 31 fine
ceramic
20 | Tarl6/s |Targowisko 16| Teolithic | ppy m | 2018/60 | 45 fine
ceramic
21| Tarl6/6 |Targowisko 16| Teolithic LBK m | 201820 | 31 fine
ceramic
22| Tarl6/7 | Targowisko 16| eolithic LBK m | 2018/65 | 45 fine
ceramic
23 | Tarl6/8 |Targowisko 16| Teolithic LBK m | 201813 | 44 fine
ceramic
. Neolithic
24 | Tarl6/9 |Targowisko 16 . LBK I 2018/73 44 fine
ceramic
25 | Tarl6/10 | Targowisko 16 Neollthlc LBK I | 2018/12 44 coarse
ceramic
. Neolithic
26 | Tarl6/11 | Targowisko 16 . LBK I | 2018/34 31 coarse
ceramic
. Neolithic .
27 | Tarl6/12 | Targowisko 16 . LBK I | 2018/34 31 fine/middle
ceramic
. Neolithic
28 | Tarl6/13 | Targowisko 16 . LBK III | 2018/38 31 coarse
ceramic
. Neolithic
29 | Tarl6/14 | Targowisko 16 ; LBK m | 201814 | 31 coarse
ceramic
. Neolithic
30 | Tarlé/15 |Targowisko 16 . LBK III | 2018/58 44 coarse
ceramic
31 | Tarl4-15/1 | Targowisko | Neolithic | Malice 201933 | 1A fine
14-15 ceramic culture
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Table 2.
Cultural Fine/
No [ Symbol Site Samples affiliation Phase | Inv.no | Feature middle/
coarse
32 | Tarl4-152 | Targowisko | Neolithic | Malice 201933 | 1/A coarse
14-15 ceramic culture
33 | Tarl4-15/3 | Tergowisko | Neolithic | Malice 201972 | 1B fine
14-15 ceramic culture
34 | Tarl4-15/4 | Targowisko | Neolithic | Malice 2019/80 | 1/B fine
14-15 ceramic culture
35 | Tarl4-15/5 | Targowisko | Neolithic | Malice 2019/114| 1B coarse
14-15 ceramic culture
36 | Tar14-15/6 | 12rgowisko | Neolithic Malice 2019/114| 1/B fine
14-15 ceramic culture
37 | Tar14-15/7 | Targowisko | Neolithic | Malice 201939 | 1/C coarse
14-15 ceramic culture
38 | Tarl4-15/g | Targowisko | Neolithic | Malice 201943 | 1/C coarse
14-15 ceramic culture
39 | Tarl4-15/9 | T2rgowisko | Neolithic | Malice 2019/44 | 1/C fine
14-15 ceramic culture
40 |Tar14-15/10| Targowisko | Neolithic | Malice 201944 | 1/C fine
14-15 ceramic culture
41 |Tar14-15/11| Targowisko | Neolithic Malice 2019/44 | 1/C coarse
14-15 ceramic culture
42 |Tarl4-15/12| Targowisko | Neolithic | Malice 2019/44 | 1/C coarse
14-15 ceramic culture
43 |Tar14-1513| Targowisko | Neolithic | Malice 2019/115 [ ID part B|  fine
14-15 ceramic culture
44 |Tar14-15/14| Targowisko | Neolithic | Malice 2019/55 | 1/C fine
14-15 ceramic culture
45 |Tar14-15/15| Targowisko | Neolithic | Malice 201992 | 1/D coarse
14-15 ceramic culture
46 |Tar14-15/16| Targowisko 1 | Neolithic Malice 2019/93 | 1/D coarse
4-15 ceramic culture
47 |Tar14-15/17| Targowisko | Neolithic | Malice 201951 | 2 coarse
14-15 ceramic culture
48 Sur45 Targowisko ceramic raw clay
material
49 Sur46 Targowisko ceramic raw clay
material
50 Surd7 Brzezie ceramic raw clay
material
51 Sur48 Brzezie ceramic raw clay

material
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Fig. 2. Location of the archaeological sites and samples of raw material.
A - physical map of south-eastern Poland; B - selection of geological maps (simplified, after Burtan 1954;
Skoczylas-Ciszewska and Burtan 1954; Gradzinski 1955); 1 — muds, sands and gravels of floodplains of the
Vistula and Raba Rivers, Holocene; 2 - sands and gravels above the floodplain terrace of the Vistula and
Raba Rivers, Pleistocene; 3 - loess, Pleistocene; 4 — Chodenice and Grabowiec Beds, Miocene; 5 — Car-
pathian flysch, Paleogene, Cretaceous; 6 — location of the sites; 7 — contemporary margin of the Carpathians;

8 — location of raw material sampling
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The analysis aimed to identify the mineral and petrographic composition of ceramic
fabrics and the degree of their mixing. In the following stage of the studies, the series of
fragments under investigation were compared one to another and confronted with the
existing data on the technology of pottery production in the LBK in Lesser Poland.

3. RESEARCH METHODOLOGY

From the ceramic sherds, thin sections were analysed by microscope under polarised
light. The raw material samples were mixed by hand and then small bricks of approx. 7 x
5 x 2 cm were shaped. The clay samples prepared in this way were dried for 5 hours at a tem-
perature of 150°C. Then, they were fired in an electric kiln for 24 hours in an oxidizing at-
mosphere at temperature 700°C. After cooling down, thin sections were made, analogous
to those from Neolithic ceramics.

Using the point counting techniques, the percentages of certain compounds were
established, including, among others: clay minerals, quartz, potassium feldspars, plagi-
oclase, muscovite, biotite, carbonates, fragments of sedimentary, igneous and metamor-
phic rocks, fragments of reutilised ceramics (grog) as well as organic material. The de-
scription of mineral composition also included silty grains and voids (pores, cavities).
The percentage of these elements was established for every sample. The petrographic
description also included the degree of mixing of the ceramic fabric, as well as the tem-
perature and conditions of the firing process. An approximate temperature of the origi-
nal firing was determined based on the thermal transformations of clay minerals, namely
the observation of the degree of transformation of ceramic matrix into an amorphous,
isotropic substance and the observation of biotite minerals, hornblende, and glauconite
(Bolewski and Zabinski 1988; Quinn 2013, 190-203). The division of grain fractions as-
sumed in this paper followed the determinations formulated by the Soil Science Society
of Poland (Polskie Towarzystwo Gleboznawcze 2009). The data collected was used for
comparative studies.

4. RESULTS
4.1. Raw materials

The research area has thus far delivered a significant collection of ceramic raw materials,
including samples of older clays of the Miocene Age, loess (the most common sediment in
this area), river sediments, as well as the soils covering the ground. This collection was
gathered over the last dozen or so years (Rauba-Bukowska et al. 2007; Rauba-Bukowska
2014c¢; Rauba-Bukowska 2019). The current studies have complemented the collection
with new samples (samples 45, 46, 47, 48). All of these raw materials were obtained
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Fig. 3. Photomicrographs of thin sections;
a, b— sample Sur45, homogeneous clay, rare parallel microcracks in the ceramic body; ¢, d — sample Sur46,
homogeneous clay with numerous parallel microcracks; e, f — sample Sur47, silty clay, or loess-like raw
material, parallel colorations; g, h — sample Sur48, silty clay or loess-like raw material, uneven colorations;
all photos in Plane Polarized Light (PPL)
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Fig. 4. Photomicrographs of thin sections;
a, b — sample SurTll, loess-like raw material, homogeneous, very fine-grained; c, d — sample SurBVI, heavy
clay with a few coarser grains, rare grains of glauconite; all photos in Plane Polarized Light (PPL)

through the Edelman auger used for manual drilling in geological surveys. The locations
and descriptions of the samples that could have been used as sources of ceramic raw ma-
terials are given below.

Clays and gravels of the lower accumulation terraces, Pleistocene, samples 45, 46 (Fig.
2; 3:a, b, ¢, d). The samples were taken from the vast valley of the Raba River. This area is
adjacent to the silty clays of the Pleistocene Age, extending to the west. The samples were
obtained from a depth of ca. 1 and 1.7 meters below the ground level. The drilling was per-
formed until it reached the groundwater level. The samples consisted of dark grey, flexible
clays containing well-preserved plant remains.

The raw material is fine-grained and homogenous. The sample consisted mainly of clay
minerals (ca. 70-80%) with a low content of silty grains. There were visible non-transpar-
ent compounds, concentrations of iron oxides and hydroxides. The firing process caused
an occurrence of longitudinal micro-cracks (Fig. 3: c, d).

River accumulation deposits covering the valleys and the lowest terraces, Holocene,
samples 47, 48 (Fig. 2; 3: e, f, g, h).The samples were gathered on the northern slope of
a small elevation in Brzezie village, located along the road heading to Dagbrowa. Within the
neighbourhood of the sampling spot, there is a small water reservoir. The samples con-
sisted of grey silty clays up to a depth of ca. 1 m, and yellow-grey and grey silty clays below
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1 m. The drilling was performed until it reached the groundwater level, down to a depth of ca.
1.8-2.0 meters. The surroundings of this area are covered with loess-like clays.

The microscopic images of the samples reveal a structure, composition, and granulom-
etry that is typical of loess and loess-like clays. The major compounds of the samples are
the binding substance (clay minerals) and silty grains. The latter are represented mainly
by quartz and feldspars, non-transparent grains, and mica. There were also distinctive ac-
cumulations and concentrations of ferruginous components within the structure, namely
iron oxides and hydroxides.

In the course of the former investigations on ceramic raw materials, some samples
were taken from the river sediments of the Tusznica Stream, nearby the complex of archaeo-
logical sites in Targowisko (sample TII), as well as from the Miocene clays in the vicinity of
Brzezie 17 (sample BVI; Fig. 2; Rauba-Bukowska 2007; Rauba-Bukowska 2014c).

Fluvial sediments, Holocene, sample TII (Fig. 2; 4: a, b). The material was sampled
from a sounding trench established ca. 300 m to the south of the archaeological site Tar-
gowisko 16, within a distance of 20 m from the Tusznica Stream, which separates two flat-
tened elevations. The area of the sampling spot belongs to the flood plain. This material is
of light grey-brown colour with rusty discolorations.

After firing the clay substance is light orange. It consists of thermally altered clay mine-
rals and a significant amount of silty grains. Within the fine-grained substance, there are
sporadic larger, rounded grains of quartz and feldspars. There are also very tiny (0.02 mm)
opaque minerals, evenly dispersed. There are also small voids. Rarely, the substance con-
tains concentrations of iron oxides and hydroxides — regular in shape, with distinctive
edges (Rauba-Bukowska 2007).

Marine clays of Miocene age, sample BVI (Fig. 2; 4: ¢, d). The ceramic raw material
(clay) was sampled from the northern slope of a small elevation located ca. 200 m to the
south of the archaeological site Brzezie 17. The samples of flexible grey-to-light-grey clay
were taken from a depth of 30 cm.

After firing the clay is orange in colour. It consists mainly of thermally altered clay mine-
rals and a small number of silty grains. Sporadically, there are also larger, rounded grains of
quartz and feldspars noted. Within the matrix, concentrations of iron oxides and hydroxides
are distinctive. They occur in two types. One of these types is represented by small (up to
0.5 mm) concentrations, regular in shape, with distinct edges. The other occurs in the form
of wide, rusty bands. The substance also contains a few thermally altered grains of glauco-
nite. Within the sample, numerous elongated voids were observed, which must have emerged
due to the cracking of the material during the process of firing (Rauba-Bukowska 2007).

Based on the above-discussed findings, it may be concluded that both the Miocene
clays (sample BVI), as well as the clays from the Raba River (samples 45 and 46), are suit-
able for the production of ceramic vessels. Due to their poor adhesiveness and elasticity,
loess sediments are not very amenable to the shaping of vessel-like forms in the techno-
logy of hand-made pottery.
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4.2. Pottery

Mineral composition

Ceramic fabrics consist of clay minerals (40-75%), silty grains (approx. 5-20%), tiny
mica flakes (muscovite, biotite), iron oxides and hydroxides, opaque minerals and rare
heavy minerals (Table 3). Larger grains within the substance are represented by quartz
grains, potassium feldspars, and a few chalcedony grains. With regard to the set of samples
under analysis, fragments of rocks occur scarcely within the matrix. Amongst them, the
most commonly encountered are fragments of sedimentary rocks (mainly claystone and
mudstone). Fragments of igneous and metamorphic rocks are very rare, but were found in
a greater amount in sample no. 11 from Targowisko 16, for example. Crystal grains are
rounded (this concerns both mineral grains and rock fragments). The samples also con-
tained other compounds, the contribution of which was not determined as a percentage.
These were grains of glauconite and remains of plankton. Chunks of grog were significant
elements of ceramic fabrics, which is discussed in greater detail in the section addressing
the issue of intentional admixtures.

4.3. Identification of ceramic raw materials used
in production of prehistoric pottery

As a result of the conducted studies upon both ceramic raw materials and prehistoric
pottery, it was determined that for the production of ceramic vessels, clays from the Raba
River had not been used in their pure form. The analysed clay samples revealed a very
homogenous clay substance, with a scarce amount of mineral compounds. None of the
vessels under scrutiny shared these characteristics. Moreover, there were no vessels made
of purely loess material.

The major indicators used for the determination of the clay were grains of glauconite
and the remains of plankton, identified within the ceramic fabrics encountered at the sites
Targowisko 16 and 14-15 (Fig. 5: a, b). These compounds indicate that the raw material for
the production of ceramic vessels was Miocene clay. The Miocene clay outcrops are situated
nearby the archaeological sites on the right bank of the Vistula River, such as Zagorze 2,
Brzezie, and Targowisko. Outcrops of Neogene (Miocene) sediments are also commonly
encountered on the left bank of the Vistula River, including in the vicinity of Zeslawice
(there was a brickyard and open-pit mining was carried out). Pottery made of clay con-
taining glauconite and the remains of plankton was identified at a few sites situated on the
left bank of the Vistula River, such as Modlnica 5, Mogila 62, and Pleszéw 17-20 (Czekaj-
Zastawny and Rauba-Bukowska 2013).

Based on these facts, it should be concluded that ceramic vessels from the sites Targo-
wisko 16 and 14-15 were most likely made of a mixture of the Miocene clays and other
sediments, whereas a great majority of the analysed series of 15 fragments of pottery from



133

Technological indicators in the pottery production of the late Linear Pottery culture...

€ | 0SL-00L | x0pax 981800 Tsloo|ve|eT|co|Ty|col€0]eT]|00[00]00]|00]€0]|00]|9L|[091| 865 |ST/0vZIA| SI
L 0SL | xopar 981800 €9100[0T|s0]|96|80]|0T|80([0T]|10]|00]([80]00]|ST]|00]|L91|06I| I'b¥ |vI/0b2Id | +1
L | 0SL-00L |xOpa1 9[ppIui/asieod| ‘9 [ 0°0 | €0 | TT [ ST | TT|60[90]90]|1°0[00]|9%T|00]|+T|1°0]|scc|eor| S8 | cl/0vzid | €I
L 0SL | xopa: S[ppiu 9c|oo| 10| T |€9|80|€c0|0T|0T|€0|€ED0]|00]|00](80]|€0]|09([T0T| 6°SS |Tl/0vZIE | TI
€ | 0SL-00L | x0pa1 ouy Sv|o0[00|00]|00|€0|€0|0T|[FT]|00]|00][I%]|00]|€c0]10]|001|T91| 6T9 |T1/02Id| 11
¥ | 0SL-00L | Xopa: 381809 ser|oo|cr|sT|oo|1e|TT|00]|€0|00[00[EY|00]|00]|€0]|6%|98]| 1°T9 |01/0p21d | 01
€ | 0SL-00L | Ppax S[pprwt Teloo|8T|LT|E0|T1T|€0[00]|00]|T°0[00]|TT|00|€ED0]| T |891| €S| LGS | 6/0b2id | 6
9 | 0SL-00L |xOpar 981800 oL|oo|oo|er|T9|1CT|1T[00]|00]|00|00]|0C|00|ST|10|6F|88]| T09 | 8/0bzid | 8
L | 0SL-00L |xopar suy ¥'so0]00]|Lo|coT|L0]€0|€0]|00]|00][00]LT|00][+T]|00]|TOI|TEL| &St | Liovzid | L
9 008 | xopar os1e00  |0‘€T[ 00 | CTT| 00| 9L | 00| €0[00]60]00][00]00]|00](8T]|00]|8C([STI| 6LS | 9/0vzId | 9
¥ | 0SL-00L |Xopa: suy oz|oo|oo|so|oo|sT|C0|[T0]|LT]|00]|00]|6%I|00](L0]|00]|99](€CT| €S | s/obzd | S
L | 0SL-00L | PoI suy osoofoo|Lo|TL|Lo]|Lo|¥T|v0|00]|00]Sc|00|8T]|10]|6%([CHI| 9%S | viovzid | ¥
v | 0SL-00L | po1 s[ppru sglo0o|¥¥ 6T |00 €T|€0]|00]90[00]|00]|00]|00]|90]|10]|8CT|eTr| €LY | ¢/ovzid | €
L | 0SL-00L |Xopa1 suy I‘s|cofor|cr|o9fco|TT|00]|s0]|L0|C0|00]|00]|L0]|0D]|8SI|9CI| 8CS | z/ovzid | ¢
T | 0SL-00L |xOpar suy g1 [00| 10|80 |00|s0|€T|FS|IGS|00[00]|€c0]|00]ET]|00]|9%€|s0T| 98 | 1/0¥bz1d | 1
ol e» | = 2 (glElele|le|ls|lelEglzlz|z |||l A|la2lelegl Q| & |z
S| 5% | E| 8 |E|E|E|E|R|c|E|z|E|E|E|E|2|z|ElzlalE | 8 |7
E| 53 | 2 E |“|<]2 |2 g l=|7|S|E |8 |E|g|&|ald|%| 88 | E
= e % = E 5 SR | & Z2 e ) e <O 7] = = E. =
S g = |l = & 2 | 5 T2 (2128 [= | g H] °
= = = = = = 73 2 =, ® @ 7 @ & = & = = =
=2 = [ o [ & = @ w 8 I -
3. e o & s |5 2 |le S8 < Al & 3
e < oy s = | & 2|2 2|8 |8 2 > 2,
< e = 3 S = | @ 2 |8 |= < x e
R g o ® “ s 5|8 |2 g
M =) 3 s | & g 2
= = I~ (=g
| F 5 R
e “ = |5 |8
g &
Z
Juad.aad

Ul S9N[BA ‘UONEPIXO — XO ‘MOJHIIE MO| YAIM UOIDNPA — XOpaJ ‘UoNINPaU — pad ‘snispy) saa.3ap Ul aumesadwa) ‘sajdwes a3 jo uonisodwiod [esaully *§ 3|qel




Anna Rauba-Bukowska

134

9 | 0SL-00L |xOpar 981200 v'e| 00| €000 |coc|o0|co]|00]|T1T]|00]|00[9%|00]00]|00]6T]|SSI| 9TS | ST/9TIL| 0€
L | 0SL-00L |xopar 951200 18 (00| 10| 0°0 [sLz| 00| €0 TO]| €0 [00|00]|00|00]|€0]|T10|9|+8| ¥6v | vI/91:L| 6T
9 | 0SL-00L |xo0pa1 98IB0D LY |00|00|oc|TL|8T|00]|00]|+T|00][]00](L0]|00]|8T]|00]|0%]|[001| 8°€9 | €1/91L | 8T
€ | 0SL-00L | xopar| ofpprwyouly | 60 | 00 | 0°0 | 99 | €T | 6T |00 |€0|60]|00]|00]97T[00](6T|90]|58|SSI| 665 |CI/91L| LT
L | 0SL-00L |Xopax 981800 1'g 100 L1]|00]6S|[c0l00]00]|90]|T1€|00|00[00|IT|€0|T9|t8]| v¥9 | 11/911L| 9T
€ | 0SL-00L |x0pax 981800 6T|10|00|€0|T6|00|€0]|00]|00]|90]|00|6F|00]90]|T1°0]|€CET|OTT| T°LS | 0T/9TIL| ST
9 | 0SL-00L |xOpar suyy S‘v |00 |8C|80|TTI|[80]|€c0]|00][90]|00]|00]6C]|00]|80]00]S9]|v0I| +SS | 6/91L | #T
4 00L | x0par suy celoo| 1T | 1T |0c|6T|00|00|tT|00|00]|LT]|0O0D|00]|00]|LT|06]| 6FL | 8/910L | €T
T | 058-0SL | paa suy svloo|cr|sc|oT|o0]|00]|00][€0]|00]|00][00]|00]|€c0]|00]00]|9TI| 8L | L/91reL | TT
T | 0SL-00L | po1 suy ‘T {00|80|9T|00]|80|€T|00]|€T|[00]00]|00]|00]|€0]|00]|80](s8I| S€L | 9/913L | 1T
4 0SL X0 suy veloo|colcoloc|co]|90|00]|60]|00]|00]|90]|00](CTT]|00]|IOI[6LT| 819 | S/91ML | 0T
L | 0SL-00L |xopar suy SO1| 0°0 | €0 | LT |1°0C| LT|00|00]|80]|00|00]|00]|00](LT]|00]|LS|0€CT| S¥Yy | v/91IRL | 61
I | 0sL-00L | Xo ouy '] 00]|00[00|00(|80|80]|00]|€T|00[00][T19[00]|00]|0%0]| 1T |€PI| S€L | €/911L | 81
¥ | 0SL-00L | Xopa: 381809 99| 00| 00| sT|oTI|€c|c0]|s0|9T|00|00[80|00|1T|00]|TT|8S| 9T9 | T/91L | LI
L | 0SL-00L |xopar| sppruyouy | 6% [ 0°0 | 00 | €T | 19| 6T|80[00]|LT|00[00]6T|00|TIT]|00]|LT[0FI]| LT9 | 1/911L | 9I
ol g2 | ® = || E|lo|le|le|FIo|EIR|A|7|Im|2|R|2|RlZ|l | & |z
| g% | E E |28 |2 |2|2|s|E|E|E|&|&E|&|&|z|E|E|Z| &2 | & |°
= | 28 | 2 = |“|2|2]¢g s|2|F|8|8|2|2 (8|5 |a|ld|%| = | E
- S £ 2122 g | g 22|38 |%|E =l F | =
1 = - — = - w» 154 =. 173 7] 173 P - e * -
<3 = e 3 <] 2 ] e o e @ « e Y =
= o & = | . ® ] - = | = =9 A > K
& < 2 S 2|8 2 |z » 5 2 d o
= - £ z | e 2 | = 5 |E | & ] = 2,
g a = - = = @ & & 1= < n a
= = ® S z < g . g g
® = = = 5] g &
g | 2 3 S5 |2 g
m () mh = 2|2
3 @ & |8 |3
3|5 | &
(<] 17
&

‘€91qelL




135

Technological indicators in the pottery production of the late Linear Pottery culture...

L1/S1

0SL X0 os100 I T'IL| 0°0 | 0°0 | 0°0 |S'8L| 9°S [ 670 | 0°0 | €% | 0°0 | 0°0 | 0°0 [ 0°0 | 0°0 | 0°0 | 9% [TWL| 6%6€ | L ppr | LY
05-00L |xopar| aswo> |yor| €0 | 00 | €0 |9'0z| #T [ 9% | 00 | €2 | 0°0 | 00 | 00| 00 |90 | 00 T cot| sy | VR | v
0SL-00L | XOpa1|  as1809 0c | €0|00|€0|coz|s0o|s0]|00]|0%]|00]|00][00]|00]|€0]|00]| S |16T| SOS ﬂ\mw 97
0SL-00L | x0por oury I | 0°0 | T°0 | #T |T'TT| €0 | L0 [ 00 | ¥°T | 0°0 | 0°0 | 0°0 | 0°0 | €0 | 0°0 | ¥°C [€°€T| 0°¢9 ﬂ%w a4
0SL-00L | XOpar auy LY [ 00| S0|6T|801|00]00]|00]|FT]|00]|00](00]|00]|00]00]|LY|¥9T| 9%S ﬂ\mw €
0SL-00L | XOpar|  as1eod 16 | 0°0 | 0°0 | L0 |0%0€| 0°0 | 0°0 [ 0°0 | TT | 00 | I°T | 0°0 | OO | +°0 | 00 | 8F [6°CT| 8°T¥ ﬂﬁw (44
0s-00L |xopar| aswod | €% | 00 | 10 | 00 |9°T| 60 | T'T | 00 | £T| 00 | 00 |00 | 00 | €0 | 10 | € [evi| vzs | SV | 1w
008-0$L | poI oury v [ 00| T0 | 0°0 |T°TT| 0°0 | 0°0 | 0°0 | TT [ 0°0 | 0°0 | 00 | 00 | LT | TO | T°9 |6°ET| 909 ﬂww oy
0$8-008 | poI oury 16| 00|00 €0|6%6|00|90[00]6%]|00]|00]|00]|00]| 1|00 [SOT|LYI| 6TS -mwa 6¢
0SL-00L | pox 951800 L9| 00|00 |¥0|LTE| 00 |ST|00]|00]|00]|00](00]|0%0]|F0]|00]|ST|8€CT| T'Eh -Mwh 8¢
0SL-00L | xoper| as1e0d | 6T [ 0°0 | €0 | 9°0 |9°LT| €0 | 0°0 | 0°0 | €T [ 0°0 | 0°0 | 0°0 | 0°0 | €T | 0°0 | ¥°% |9°ST| L'sh -mwﬁ LE
0s8-008 |xopar| oug | 7|00 |00 | LT | 9L |00 [ €0 | €0 01| 00| 00|00 000000 Ly loT| veo | 5| ot
0SL-00L | xoper| as1e0d | 0°9 [ 0°0 | 0°0 | €T |68C| 0 | 0°0 | 0°0 | 0°0 [ 0°0 | 0°0 | 0°0 | 00 | ¥0 | 0°0 | 9°C | T‘TT| +'6¢ -mwﬁ 93
0SL-00L | x0por oury Le[00]00]|€c0]|1Tz| 00|90 |00]|sT|[00]00]00]00]|00|00|Tr|96]| 1S -mwa e
0SL-00L | pox auy ST 0| ¥0|+0|s61| 00| ¥0|00]| ¥ |00]|00]|€€E|00]|+0|00]|6T|0TI| 66 -Mw_a €€
0SL-00L | XOpar|  sIeod €| 00| 0°0 | L0 | T°LY| 0T [ 0°0 [ 0°0 | T€ | 0°0 | 0°0 | 0°0 | 0°0 | O°T | O°0 | 8 [8°TT| L€S -mwa (43
osc-00L |xopar| oy | g | 00|60 |00 || 90| 0|00 sT| 8T |00]8T]00]sT|00]|08]6or| ses | M| e

“VlEL




136 Anna Rauba-Bukowska

Brzezie 40 were produced of clays and silty clays, without glauconite or plankton remains
(Fig. 5: ¢, d). However, two fragments, namely samples Brz40/8 and Brz40/9, were made
of ceramic fabrics, within which numerous grains of glauconite were detected; moreover,
the sample Brz40/9 additionally contained chunks of chalcedony (Fig. 5: e, f). This sug-
gests another source of raw material. Particularly noteworthy within this series of samples
is Brz40/1, which contained tiny biotite flakes in a greater amount than was recorded for

Fig. 5. Photomicrographs of thin sections; a — sample Tar16/1, two microfossils close to the outer surface

of vessels (Diatoms or Radiolaria?), PPL; b — sample Tar14-15/2, microfossils (green arrow) and grains of

glauconite (red arrow), PPL; ¢, d — sample Brz40/1, fine flakes of biotite (red arrow), organic fragments

(green arrow) and opaque components, c-PPL, d-XPL; e — sample Brz40/8, a fragment of sedimentary rock

with thermally altered glauconite (green arrow), PPL; f — sample Brz40/9, grains of thermally altered glau-

conite (green arrows), fragment of chalcedony (Ch) and crumbs of grog, PPL; photos in Plane Polarized
Light (PPL) or Crossed Polarized Light (XPL)
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other ceramic fabrics. However, the provenance of the raw material of this fabric is diffi-
cult to determine (Fig. 5: g, h).

4.4. Technology - intentional admixtures (tempers), ceramic fabrics
A few intentional admixtures were identified within ceramic fabrics, namely organic

material, grog, and sand (Fig. 6: a, b, ¢). Nevertheless, the occurrence of sand within the
pottery does not necessarily mean that it was added to the clay substance intentionally. In

Fig. 6. Photomicrographs of thin sections; a — sample Brz40/3, numerous plant fragments in fine-grained

fabric; b — sample Brz40/15, planar voids in ceramic body; ¢ — sample Tar14-15/39, fragments of grog in

ceramic paste, plant fragment (in the middle); d - sample Tar14-15/8, fragment with an older generation of

grog (arrow); e — sample Tar16/10, sand admixture; f — sample Tar16/5, sand and grog admixture; all pho-
tos in Plane Polarized Light (PPL)
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this respect, a gathering of locally available raw materials turned out to be useful. A lack of
sand within sampled clay samples allows concluding that the sand was added intentio-
nally.

Organic material is usually represented by tiny, elongated fragments of plants. Some-
times the cell structure of these tissues is visible. In the microscopic image, they are black
in colour and opaque. Within the zones of vessel walls that became oxidised during the
firing process, such fragments preserve extremely rarely. They are more commonly en-
countered within the core of the vessel wall, where the firing process induced reducing
conditions. The analyses revealed that an organic admixture was most frequently used at

ro lant
Brzezie 40 e B sand
—
67% B 60%
Targowisko 16
—
40%
87% 60%
Targowisko 14-15
—
24%

41%
100%

Fig. 7. Percentage share of samples with grog, plant, and sand admixture; sites Brzezie 40 (n=15),
Targowisko 16 (n=15), and Targowisko 14-15 (n=17)
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the site of Brzezie 40 (Fig. 7; Table 4). It was recorded within 67% of all fragments under
investigation. This admixture was most commonly encountered in thick-walled vessels (in
83% of all thick-walled fragments). With regard to the materials from Targowisko 16, it
was less frequent, recorded in 60% of pottery specimens. This indicates a certain tendency
to use organic admixture in ceramic fabrics for the production of thin- and medium-walled
vessels, with a slight predominance of the former. This type of temper was the rarest in the
pottery gathered at Targowisko 14-15 (MC). It was recorded in 41% of all fragments,
mostly within ceramic fabrics of thin-walled vessels. At this point, it should be stressed
that in their microscopic image, these fragments look slightly different than the “typical”
organic fragments encountered in LBK ceramic fabrics; however, in this particular case,
specialised analyses of organic remains have not been performed (Fig. 6, c).

The most commonly encountered admixture in the investigated materials was grog.
Fragments of older crushed pottery used as a temper have various dimensions (ca. 0.1-
2.0 mm) and colours. They often resemble the ceramic fabrics to which they were added.
The investigations revealed a certain variability in the addition of grog to ceramic vessels
at the three sites under studies. With regard to the pottery gathered from Brzezie 40, it was
identified within 67% of all fragments. Most of these instances of grog addition occurred
within ceramic fabrics used for the production of thick-walled vessels. At the site Targo-
wisko 16, grog was encountered in all thick-walled specimens, which made up 87% of all
vessels, but was not found in any other specimens. Whereas, at the site Targowisko 14-15
this type of temper occurred in all ceramic fragments, with no exception.

The sand admixture was recorded within many samples (ca. 20) and is represented by
rounded grains with a diameter of ca. 0.1-0.6 mm. The admixture of sand occurs within
40% of all investigated fragments. With regard to this type of admixture, certain variabil-
ity is also present. Within the materials from Brzezie 40, sand is the most frequent admix-
ture, encountered in 60% of all fragments. With regard to the series from Targowisko 16,
it occurred within 40% of pottery fragments. The smallest number of ceramic fabrics con-

Table 5. Short description of ceramic fabrics, LBK, south-eastern Poland

Fabric type Description

Fabric type I  |heavy clay, fine grained, moderately sorted, admixture of organic fragments

Fabric type Il  [silty clay, fine grained, well sorted, admixture of organic fragments

Fabric type III [heavy to silty clay, coarse grained, poorly sorted, admixture of organic fragments

Fabric type IV |heavy clay, fine grained, admixture of sedimentary rocks and organic fragments

Fabric type V  |heavy to silty clay, coarse grained, poorly sorted, admixture of sand and organic fragments

Fabric type VI |heavy to silty clay, admixture of grog

Fabric type VII |heavy to silty clay, admixture of grog and sand
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Fig. 8. Ceramic fabric type, photomicrographs of thin sections; a — fabric type I, very fine-grained, heavy
clay, without admixture (sample Tar16/3); b - fabric type Il, silty clay, fine-grained, very well sorted (sample
Tar16/6); c - fabric type lll, admixture of sand (sample Brz40/11); d - fabric type IV, admixture of sedimen-
tary rock (sample Brz40/5); e - fabric type VI, admixture of grog (sample Tar14-15/8); f - fabric type VII,
admixture of sand and grog (sample Tar16/11); all photos in Plane Polarized Light (PPL)

taining sand was recorded at Targowisko 14-15, making up only 24% of specimens there
(Fig. 7; Table 4).

Ceramic fabrics are diversified. Based on the proportions of major mineral compounds
(including intentional admixtures), a division into several basic ceramic fabrics was pro-
posed (Rauba-Bukowska et al. 2007; Rauba-Bukowska and Czekaj-Zastawny 2020). Each
fragment of pottery under analysis was classified to a respective type of ceramic fabric
(Table 5; Fig. 8).
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4.5. Technology - firing

Most of the vessels were fired in reducing conditions, with a small amount of air-intake
at the end of firing or during the cooling process. A great majority of the pottery was fired
at a temperature of ca. 700-750°C, sporadically exceeding 800-850°C. Conditions and ap-
proximate firing temperatures were determined for the investigated fragments of vessels,
namely those from which thin sections were taken.

With regard to the material from Brzezie 40, thin- and thick-walled vessels bear traces
of reduction firing, with a small amount of air-intake (redox). Only three vessels were fired
in a reducing atmosphere. None of the analysed vessels from Brzezie 40 were fired in oxi-
dising conditions.

At the site of Targowisko 16, a great majority of thin- and thick-walled vessels were
fired in reducing conditions, with a small amount of air-intake at the end of firing and du-
ring the cooling process. Only one thin-walled vessel was fired in reducing conditions;
another two thin-walled vessels were produced using the oxidising firing method.

On the other hand thin- and thick-walled vessels from Targowisko 14-15 were fired in
reducing conditions, with a small amount of air-intake at the end of firing and during the
cooling process. The reducing firing method was applied in the production of four vessels
(three thin-walled and one thick-walled). One thick-walled vessel was fired in oxidising
conditions.

Based on the above-mentioned observations, a conclusion was formed that the diffe-
rences in firing technology between the ceramic materials gathered at the three investi-
gated sites were insignificant. Additionally, no transformation in the firing structure of thin-
and thick-walled vessels was noted. A great majority of the pottery bears traces of reduction
firing with a small amount of air-intake. This means that even if the firing technology had
changed, the change was not significant enough to leave any distinctive traces on the ce-
ramic material.

5. DISCUSSION AND CONCLUSIONS

Ceramic vessels gathered at the three archaeological sites under study were made of
locally available ceramic raw materials. At the site Brzezie 40, clays and silty clays pre-
vailed. However, the characteristics of three pottery fragments found there vary from the
“typical” raw material. This concerns fragments Brz40/8 and Brz40/9, which contain such
compounds as chunks of clay with glauconite and grains of chalcedony. One could specu-
late that these vessels actually come from the left bank of the Vistula River, where such
ceramic raw materials are more commonly encountered. The provenance of raw material
identified in the sample Brzezie 40-1 is more difficult to establish, however, because it
contains a more significant amount of fine biotite flakes. Ceramic fabrics used for the pro-
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Table 6. Percentage of samples assigned to each fabric type

Samples from III phase LBK
Fabric Brzezie 40 Targowisko 16 |Targowisko 14-15 in SE Poland
type (LBK) (LBK) (Malice Culture) | (302 samples; Rauba-Bukowska
and Czekaj-Zastawny 2020)
I 7 13
I 7 20 35
111 20 13 22
v 20 13 3
v 2
VI 13 20 76 14
VII 40 27 24 11
total 100 100 100 100

duction of vessels from the sites Targowisko 16 and Targowisko 14-15 were made of heavy
clays, and in some of them, glauconite grains and remains of plankton with siliceous skel-
etons (Diatoms or Radiolaria?) were identified. This indicates that these clays originally
came from the sea floor. Ceramic raw materials sampled from the surroundings of ar-
chaeological sites confirm these observations. Raw materials used as ceramic fabrics most
closely resemble Miocene clays, e.g., sample BVI, taken from nearby the sites in Brzezie. In
spite of some promising physical properties of clays sampled from accumulation terraces
of the Raba River (sufficient elasticity and adhesiveness), they seem not to have been used
for the production of the analysed pottery. These clays almost entirely lack any mineral
(natural) admixture. At the present stage of research, one can only speculate that these
clays could have been used for pottery production, but only after mixing them with loess,
sand and other admixtures.

The series from Brzezie 40 discussed in this paper is, in terms of raw material and
technology, close to the previously investigated materials from the LBK phase III (Table 6,
7). The properties of the ceramic materials from Targowisko 16, on the other hand, bear
more resemblance to ceramic fabrics from Targowisko 14-15. That similar technology was
applied in pottery production at these two sites is indicated by the following facts. First
a similar source of raw material (Miocene clays) and second a strong representation of
ceramic fabrics with an admixture of grog.

Application of Miocene clays instead of silty clays (as commonly recorded in materials
of the LBK phase III) is the reason for a relatively low contribution of quartz in these sam-
ples, accounting for 17% and 19%, respectively, whereas the average quartz percentage
within ceramic fabrics known from the LBK phase III amounts to 27% (Table 7).

The second resemblance is manifested by a significant contribution of grog within the
ceramic fabrics. For instance, in pottery from Targowisko 16, on average 9%. This value is
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Table 7. The average content of quartz and grog in ceramic fabrics; data after Rauba-Bukowska and Czekaj-
Zastawny 2020; Rauba-Bukowska et al. 2007; 2011; new data highlighted; n — number of analysed samples

Chronology Ceramic type Quartz in % Grog in %
LBK I, n=99 all type of vessels 19,4 0,35
LBK I, n=101 all type of vessels 19,2 0,48
LBK III, n=100 all type of vessels 26,6 4
Malice culture n=40 all type of vessels 26 8
Brzezie 40 (LBK II/III), n=15 all type of vessels 24 4
Targowisko 16 (LBK III), n=15 all type of vessels 17 9
Targowisko 14-15 (Malice culture), n=17 | all type of vessels 18 18

considerably greater than the average percentage recorded for the LBK pottery, even in
Zeliezovce phase in which the admixture of grog appear (Kadrow and Rauba-Bukowska
2016). While ceramics from Targowisko 14-15 are similarity to those from Targowisko 16,
the technology of pottery production definitely varies between the two — in MC grog is
a prevailing and organic temper is only marginal and a few plant fragments look different
than in the LBK. This technology corresponds well with previous findings and results of
studies on this cultural unit (Koztowski 1996; Rauba-Bukowska et al. 2007; Rauba-Bukowska
2011; Rauba-Bukowska 2014a).

6. CONCLUSION

The major indicator of pottery of the late LBK phases is the occurrence of grog admix-
ture and the definitely rarer application of plant temper, as well as a decrease in the con-
tribution of ceramic fabrics containing sand. Neither the manner nor the temperature of
firing vary. With regard to the three ceramic series discussed in this paper, the following
traits can be listed:

— at Brzezie 40, phase II/III of the LBK, grog and organic material occur mainly within
ceramic fabrics used for the production of medium- and thick-walled vessels;

— at Targowisko 16, phase III of the LBK, grog is present in all of the ceramic fabrics
used for the production of thick-walled vessels, while organic material was identified
mostly in thin-walled specimens;

— at Targowisko 14-15 (MC), grog is present in all of the types of pottery, while organic
material occurs mainly within the thin-walled vessels;

— the occurrence of sand admixture decreases from 60% in vessels from Brzezie 40 to
25% in the MC pottery;

— organic fragments identified within the ceramic fabrics of the MC vessels reveal
a different structure/morphology; therefore, based on the general microscopic image, they
vary from those encountered within the LBK ceramic fabrics.
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The LBK series of pottery described in this paper revealed a significant predominance
of ceramic fabrics containing grog when compared with the series of previously investi-
gated materials (Table 5, 6; Rauba-Bukowska and Czekaj-Zastawny 2020). In general, in
the assemblages of the LBK phase III, ceramic fabrics with grog admixture constituted
ca. 25% of all specimens, while in Brzezie 40, these fabrics accounted for 67%, and in Tar-
gowisko, 16-87%. This surplus, however, could be due to local preferences. Ceramics of the
MC show grog-tempered ceramic pastes. Similar results are seen at the Rzeszéw-Piastow
site. In subsequent stylistic phases of LBK, there is a visible, gradual increase in the tech-
nology without admixture (technological group A — after Kadrow 1990) and with grog ad-
ditives (technological group C — after Kadrow 1990). On the other hand, the ceramics of
the MC present the grog technology, and the organic admixture is identified to a negligible
extent (Kadrow 1990, 29).

The mechanism of using grog temper can be compared by analogy to the use of an or-
ganic admixture, which has been discussed in detail by Kreiter A., Pet6 and P. Panczél: “It
has been shown above that there are extensive ceramic technological similarities between
Neolithic communities across a large geographical area, and, above all, vegetal tempering
seems to be the most consistent pattern in Neolithic ceramic production” (Kreiter et al.
2013). Michela Spataro mentions vegetal material in the context of the Starcevo-Cris cul-
ture as a main characteristic element of this culture, which distinguishes it from other
cultural groups (Spataro 2008; 2019). The process of decreasing the addition of the or-
ganic admixture begins in the Middle Neolithic, and vegetal admixture disappeared in the
Late Neolithic (Kreiter 2010; Kreiter et al. 2011; 2013). Observations confirm this at many
Hungarian sites, where the limited use of an organic admixture has been noted, e.g., in
ceramics of the Zeliezovce group at the site of Szécsény-Ultetés (Kreiter et al. 2013). This
corresponds well with the results from Polish sites (Rauba-Bukowska and Czekaj-Zastaw-
ny 2020). Kreiter and colleagues write: “.. it is suggested that the cross-cultural utilisation
of chaff temper cannot only be explained by its ready availability in a particular period of
the year, but its social significance must also be sought. A vessel tempered with chaff ac-
cumulated events through its manufacture, and its production may have strengthened so-
cial and production relations between producers, exchange partners.” (2013, 140). These
conclusions are consistent with the author’s observations from the territory of Poland. The
main Neolithic admixtures, namely plant and grog additives, have a cultural rather than
a technological meaning. In this context, the disappearance of organic admixture and the
beginning of grog technology reflects a socio-cultural transformation. Based on the cur-
rent and previous analyses, it seems that the stylistic/chronological Zeliezovce phase may
be a “meeting point” of two technological traditions.

According to the petrographic analysis of the LBK in Lesser Poland, an admixture of
grog appears in phase III of the LBK. However, we do not know of grog in the Zeliezovce
group in Slovakia, but the petrographic analysis of several samples from the Biikk culture
in Eastern Slovakia shows that in this culture, grog is known as an admixture (Kozlowski
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et al. 2014 (2015); Czekaj-Zastawny et al. 2018; Rauba-Bukowska and Czekaj-Zastawny
2020). The Tisza River region shows an extensive relationship with Poland in the time of
the ALPC, and this is confirmed by the imports of raw materials — mostly obsidian (e.g.
Szeliga 2007, 295-297, fig. 1). Simultaneously with this contact, technological innovation
(e.g. the usage of grog) approached Lesser Poland (Kozlowski et al. 2015; Kadrow and
Rauba-Bukowska 2016; Czekaj-Zastawny et al. 2017; Rauba-Bukowska and Czekaj-Za-
stawny 2020). This is a hypothesis which has been studied lately. As there is no data, e.g.,
from the Slovakian Zeliezovce group, the ALPC is our primary suspect, which could have
spread grog-tempered ceramics to Lesser Poland in the late LBK. To strengthen or reject
this hypothesis, however, requires further studies.
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INTRODUCTION

The Linienbandkeramik (hereafter: LBK) spread to the areas located north and north-
east of the Carpathians in its pre-music-note phase (I) (the Binia and the Milanovce phases
in south-western Slovakia; cf. Paviikk 2004; Kulczycka-Leciejewiczowa 1983; Czekaj-
Zastawny et al. 2020; Debiec 2015; Saile 2020). The earliest Neolithic farmers migrated
here from south-western Slovakia and Moravia through the Moravian Gate (Koztowski
et al. 2015, 39).

In some regions during the music-note phase (II), the LBK population gradually in-
creased, reaching its peak in the Zeliezovce phase (III; cf. Kadrow 2020a, 97-98); however,
some researchers believe the maximum demographic development occurred in phase II
throughout south-eastern Poland (Czekaj-Zastawny 2008, 116). It is assumed that during
the evolution of the LBK, the inner rhythm of cultural change was the same throughout
almost the entirety of south-eastern Poland and in south-western Slovakia.

However, more and more arguments speak for the simultaneous duration of phases I
and II. The recently acquired series of radiocarbon dates from site 2 in Gwozdziec suggests
a temporal overlap of these phases in the period from 5350/5300 to 5100/5000 BC
(Czekaj-Zastawny et al. 2020, fig. 16). The *“C dates in Samborzec corroborate this (Kul-
czycka-Leciejewiczowa 2008). The beginning of the neolithization of south-eastern
Poland should also be shifted from 5600/5500 BC to around 5350 BC (Czekaj-Zastawny et al.
2020).

There are also reasons to believe that in some regions north of Carpathians, there was
not, as it might seem, that they happened in sequential order of phases II (music-note) and
III (Zeliezovce) Rather, as in Moldova and in the Dniester basin in Ukraine (Kozlowski
1985), phase II continued until the end of the LBK in this region (Kadrow 2020b, 149, 150;
fig. 8; Saile 2020, fig. 5).

Some researchers insist that there was no continuation of the LBK in the Malice culture
(hereafter: MC). They argue that contacts between south-eastern Poland and the northern
part of the Carpathian Basin ceased abruptly with the end of the LBK and the Biikk culture
(Kozlowski et al. 2014, 41). Post-Linear settlers, i.e., MC communities, presumably came
from the Carpathian Basin, across the mountains (Kaczanowska 1990; Kamienska and
Kozlowski 1990; Kozlowski 2004, 11).

Other archaeologists prefer the model of a gradual but profound process of change
within the LBK community in its late phase (III) (Kulczycka-Leciejewiczowa 2004, 21).
They maintain that this change caused the transformation of the LBK into the MC (Kadrow
2005, 26-27; Kadrow 2020a, 96-101).
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The aim of this article is to deepen the discussion on the nature and mechanisms of
culture change based on the analysis of newly acquired materials from the vicinity of Tar-
gowisko.

SPATIAL AND CHRONOLOGICAL RANGE
OF THE STUDY

Research on the early Neolithic culture transformation is conducted in the area of one
of a few early Neolithic settlement regions of south-eastern Poland. It is located south-east
of Krakow, between the Vistula and Raba rivers (the so-called “Targowisko” region — cf.
Czerniak 2013; or “Brzezie” region, cf. Czekaj-Zastawny 2017, fig. 12).

The areas densely inhabited by the LBK and MC populations stretched from site 2 in
Zagorze in the west to site 10-11 in Targowisko in the east (Fig. 1). The distance between
both sites is approx. 8 km in a straight line. There were 6 more sites between them. This
entire settlement agglomeration was discovered thanks to rescue excavations on the A-4
motorway (Czekaj-Zastawny 2014; Czerniak et al. 2007; Czerniak 2013; Grabowska and
Zastawny 2014; Kadrow et al. 2020; Zastawny and Grabowska 2014). Therefore, we do not
know how far north and south from its course this settlement cluster reached.

The studied agglomeration is located in southern Poland, on the border of the Western
Carpathinas and the Outer Western Carpathians (Kondracki 2002). Its western part (sites:

<.
-? ‘ﬁ L8R

Fig. 1. Targowisko settlement region. Early Neolithic sites with relics of houses: 1 -Zagorze 2, 2 - Brzezie 17,
3 —Brzezie 40, 4 - Szaréw 9, 5 — Targowisko 16, 6 — Targowisko 14-15, 7 — Targowisko 12-13, 8 - Targo-
wisko 10-11 (in part acc. to Czekaj-Zastawny 2014)
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Zagorze 2, Brzezie 17 and 40) belongs to the macroregion of the Western Beskids Foothills
and the mesoregion of the Wieliczka Foothills, while the lower sites in the eastern part
(sites: Szaréw 9 and Targowisko 10-11, 12-13, 14-15 and 16) are located in the macroregion
of the Sandomierz Basin and the Bochnia Foothills mesoregion (cf. Forysiak et al. 2021).

In the zone described above, traces of LBK settlement from the oldest (I) to the youngest
(111) phases have been documented (cf. Czerniak et al. 2006; Czerniak 2013; Kadrow and
Okonski 2008; Kadrow et al. 2020; Wlodarczak 2006; Zastawny and Grabowska 2014).
Moreover, relics of the early and classical MC phases have been discovered there (Czekaj-
Zastawny et al. 2002; Czekaj-Zastawny et al. 2007; Czerniak et al. 2007; Grabowska and
Zastawny 2014; Kadrow et al. 2020). Despite the insufficient and unclear results of radio-
carbon dating of LBK relics (Milisauskas 1986; Czekaj-Zastawny 2008; Kadrow et al.
2020), this culture has been dated, until recently, from 5600/5000 to 4800 BC. Now its
beginning is set at 5350 BC (Czekaj-Zastawny et al. 2020). The MC, deprived of 4C dates,
has been dated from 4800 to 4500 BC (¢f. Kadrow 20204, 89, 90).

GEOMAGNETIC PROSPECTION

Geomagnetic survey on the investigated area (30 ha; Fig. 2) was made by Posselt &
Zickgraf — Archéologisch-geophysikalische Prospektionen GbR from Germany. Magne-
tometer survey, the most common geophysical method for archaeological purposes, was
used. The survey was done with the Fluxgate-Gradiometer Forster Ferex 4.032.01, 4 chan-
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Fig. 2. Targowisko settlement region. Map of geomagnetic survey divided into target areas (red) with loca-
tions of excavated houses (white circles); (prepared by M. Posselt, cf. Golanski et al. 2019)
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nels (each pair of Fluxgate probes was used in a gradiometer array, with a vertical distance
of 0.65 m between each channel), maximum resolution 0.1 nT. (Golanski et al. 2019, 9-11).

The purpose of the surveying programme, including geomagnetic prospection, was to
obtain assemblages of artefacts and ecofacts related to a period of time that would be as
short as possible, i.e., to the existence of a single family living in one house, representing
a single cultural tradition, without any older or younger materials (Golanski et al. 2019,
7, 8). It was assumed that this objective could only be achieved on the boundaries of settle-
ments inhabited over longer periods of time (cf. Grygiel 1986, 273, fig. 3).

Thus, the geomagnetic prospection was carried out in selected target areas covering the
northern or southern edges of large settlements of the LBK and MC, which had already been
thoroughly surveyed as part of rescue excavations at the early-Neolithic settlement com-
plex of the Targowisko region, in connection with the construction of highway A-4 (Fig. 2).

The results of the geomagnetic survey made it possible to demarcate zones (each having an
area of 1 are) at three sites for the purpose of confirming the validity of the planned re-
search strategy. The test excavations at sites 16 and 14-15 in Targowisko and at site 40 in
Brzezie (Fig. 2) met the expectations, yielding assemblages of artefacts from narrow time
horizons (Golanski et al. 2019, 12-18).

RESULTS OF EXCAVATIONS
Brzezie 40

At the northern edge of site 40 in Brzezie, geomagnetic prospecting revealed the relics
of one long LBK house, clearly separated from other traces of building structures (cf.
Golanski et al. 2019, fig. 12-15). In an excavation unit with an area of one are, the remains
of long building pits with no traces of post-holes have been discovered (Fig. 3). The ab-
sence of post-holes was not the result of destructive post-depositional processes. Rather, it
is a peculiarity of the construction of this house. Similar houses were discovered in the
central part of the site in question (e.g., houses No. 14 and 16; c¢f. Czerniak 2019, fig. 2).
However, some researchers continue to assert that the absence of post-holes in this case is
an effect of erosion processes.

In pits near the house and in the so-called cultural layer, 604 pieces of LBK pottery
were discovered. The vast majority of these were very small sherds. Only 15% of them re-
present characteristic fragments, i.e., ornamented fragments or parts of the upper rims or
bottoms of pottery. The ceramics are divided into delicate vessels, ornamented by en-
graved lines (Fig. 4: 2, 4, 5, 8, 9), and kitchen vessels, composed of hemispherical cups and
vessels with a neck, decorated with plastic elements and fingernail imprints (Fig. 4: 1, 3, 6,
7). The presence of notches crossing the engraved lines (Fig. 4: 2, 5) enables this set of pot-
tery to be dated to the beginning of the Zeliezovce (III) phase (Kadrow 1990, 72, 73, fig. 28;
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2020Db, fig. 7). A characteristic feature of this set of material is the relatively high propor-
tion of parallel, closely-spaced engraved lines in the ornamentation (Fig. 4: 4, 5, 8, 9).

The collection of flint artifacts includes 122 relics and comes almost exclusively from
the fill of features. As many as 96% of the specimens (including the burned ones) were
made of Jurassic Cracovian flint. The rest, i.e., 5 items (4%), were made of obsidian. The
most numerous group in the inventory includes products related to flake exploitation (78
items in total). Products related to blade exploitation (26 items; Fig. 5: 1, 5-7) are less nu-
merous. The remaining part of the inventory consists of specimens identified as flint
crumbs(9 items). Microdebitage in the form of 8 chips was also identified. A total of 29
tools were documented (approximately 24% of the flint inventory). In total, 22 retouched
specimens were distinguished, among which blade forms predominate: end-scrapers (7
pieces; Fig. 5: 7), truncated blades (2 pieces; Fig. 5: 5), micro-retouched blades (4 pieces;
Fig. 5: 6) and a perforator (1 piece). Flake forms are represented by 7 amorphous retouched
specimens. The second group of tools are the so-called utility forms, i.e., flakes and blades
with traces of use-wear in the form of so-called utility retouch and utility refinishing (7
items in total).

The inventory from Brzezie 40 contains mostly elements typical for many other LBK
sites in Malopolska.

Fig. 3. Brzezie, site 40. Remains of the LBK house
(photo by A. Golanski)
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Fig. 4. Brzezie, site 40. Selection of LBK pottery (1-7) from excavated house
(illustration by M. Golanska and A. Krzywda)
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Fig. 5. Stone artefacts from excavated LBK houses at Brzezie, site 40 (1, 5-7), and Targowisko, site 16 (2-4),
made of Jurassic flint (1-3, 5-7) and obsidian (4) (illustration by M. Was)
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Targowisko 16

On the western edge of site 16 in Targowisko, thanks to the geomagnetic prospection, tra-
ces of three long LBK houses, located at fairly large distances from each other, were recorded
(Golanski et al. 2019, fig. 4-7). It was decided to excavate the northernmost house (Fig. 6).

A house consisting of 5 rows of post-holes was unveiled. Long pits have been explored
on both sides of the house (Fig. 6).

In domestic pits and in the so-called cultural layer, 618 pieces of LBK pottery were
discovered, mostly of small size. Only 14% of the pottery sherds represent the category of
characteristic ceramics, i.e., they have an ornament or are part of a rim or bottom.

Among the delicate ceramics, cups decorated with engraved lines, which are sometimes
cut with notches, predominate (Fig. 7: 1-3, 6). Kitchen ceramics, including hemispherical
and necked dishes, are decorated with plastic ornaments and fingerprints (Fig. 7: 7, 9-13).
The large share of notches in engraved ornamentation suggests a slightly younger position
in the Zeliezovce (III) phase (Kadrow 2020b, fig. 7) than the pottery set from Brzezie 40.

The entire flint inventory (64 specimens) from this site comes from the fill of 4 domes-
tic features. Most of the artifacts (including the burned ones) were made of local Jurassic
Cracovian flint (83%). As much as 17% (11 products) were made of obsidian (Fig. 5: 4). In
the technological and typological structure of the inventory, the most numerous group
includes products related to the exploitation of flakes (30 items in total). Flakes (19 items),
the technologically related flake core (1 specimen), and tools made of flakes (10 items)
constitute nearly half of the entire inventory. Products related to blade exploitation (26
items; Fig. 5: 2-4) are slightly less numerous. The most numerous objects in this group are
blades (10 items), but the group also includes a blade core (1 piece) and 15 tools made of
blades. In addition, there were 3 flint crumbs and one chip.

As many as 25 tools have been identified. The typological tools include truncated blades
(7 items), micro-retouched blades (3 items; Fig. 5: 3) and a perforator (1 item). Five amor-
phous retouched flakes were also recorded. The utility tools include flakes and blades with
traces of use-wear in the form of the utility retouch and utility displays (9 items in total).

While the inventory from Targowisko 16 has many analogies in other LBK sites from
western Malopolska in terms of raw materials and tool structure, some differences are vi-
sible in the aspect of production. Blade technology production is relatively difficult to as-
certain here. Of note is not only the lack of cores, but most of all the lack of characteristic
production waste, such as crested blades, platform rejuvenation flakes, etc.

Targowisko 14-15

In the northern part of site 14-15 in Targowisko, traces of five MC houses were docu-
mented thanks to geomagnetic prospection (Golanski et al. 2019, fig. 8-11). House no. 3
was selected for excavation (see Golanski et al. 2019, fig. 11). Relics of a 12-meter-long MC
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house, typical for western Malopolska, were discovered. These consisted of a single row of
post-holes on the perimeter of a rectangular structure and one row of post-holes separa-
ting the vestibule (see Kadrow 2015, fig. 2-4). The house is accompanied by a construction
(clay) pit (Fig. 8) to the north-west.

A total of 653 fragments of MC ceramics were discovered, of which only 92 were cha-
racteristic sherds (14%). These include pear-shaped vessels decorated with a stroked orna-
ment in the form of horizontal lines below the rim and sliding triangles on the upper part
of the belly (Fig. 9: 11), along with small cups (Fig. 9: 8), bowls (Fig. 9: 1), bowls on hollow
pedestals (Fig. 9: 5), other vessels on feet (Fig. 9: 9), amphorae with anthropomorphic
images (Fig. 9: 6; ¢f. Grabowska and Zastawny 2007, fig. 4, 5), pouch-like vessels (Fig. 8:
3, 4) and large biconical vessels. The forms of these vessels and their ornamentation are
typical for the classic MC phase (Kadrow 2006, 63-69).

The stone inventory consists of 97 products, 42 of which are made of chocolate flint, 41
of the Jurassic Cracovian flint and 3 of obsidian. The degree of charring of 11 artifacts pre-
vents their raw material identification. In the technological and typological structure, the
most numerous group includes products related to flake exploitation (55 items in total).

Fig. 6. Targowisko, site 16. Remains of the LBK house (photo by A. Golanski)
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Fig. 7. Targowisko, site 16. Selection of LBK pottery (1-13) from excavated house
(illustration by M. Golanska and A. Krzywda)
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The products associated with blade exploitation (35 items; Fig. 10: 1, 2) are slightly less
numerous. The rest of the inventory consists of specimens identified as flint crumbs (5 items)
and microdebitage in the form of two chips. As many as 31 tools were identified, accounting
for over 30% of the total inventory. Sixteen retouched specimens were identified, among
which blade forms predominate: truncated blades (6 items, including 2 single and 4 double;
Fig. 10: 4, 7, 8), end-scrapers (2 items), micro-retouched blades (6 items; Fig. 10: 3, 5, 6)
and 2 retouched flakes. Moreover, utility tools (15 items) with retouching or utility displays
were distinguished

CHRONOLOGY AND SETTLEMENT PROCESS DYNAMICS
OF THE TARGOWISKO REGION

In addition to the results of the excavations described above, a series of radiocarbon
dates were also obtained, precisely defining the absolute age of the beginning of the late
(II1) LBK phase and the classic (Ib) MC phase (Fig. 11; Table 1). As samples for age deter-
mination, macroremains of plants were used, which were collected from the bottom levels
of construction pits accompanying the excavated houses at the sites of Brzezie 40 and Tar-

Fig. 8. Targowisko, site 14-15. Remains of MC house (photo by A. Golanski)
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Fig. 9. Targowisko, site 14-15. Selection of MC pottery (1-11) from excavated house
(illustration by M. Golanska and A. Krzywda)
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Fig. 10. Targowisko, site 14-15. Selection of stone artefacts from excavated MC house, made of Jurassic
(1, 4, 5) and chocolate (2, 3, 6-8) flint (illustration by M. Was)
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gowisko 14-15 and 16 (Abramé6w 2021). At the same time, the assumption about the single-
phase nature of the explored parts of the sites, as well as the origins of all artifacts and
ecofacts obtained from narrow time intervals therein, were confirmed.

The sigma 1 intervals of the probability distributions of six 4C dates from Brzezie 40
and Targowisko 16, whose ceramics stylistically and typologically related to the beginning
of the late LBK phase, take maximum values from 5200 to 4950 BC (Table 1). A concentra-
tion of probabilities is associated with a narrower time period, i.e., 5100-5000 BC. The
probability distributions of the seven 4C dates in the sigma 1 range associated with the
classic phase MC house relics are located between 4700 and 4450 BC. The concentration
of probabilities is limited to a narrower range of 4650-4550 BC (Table 1).

In the opinion of Agnieszka Czekaj-Zastawny, researcher of site 17 in Brzezie — which
is dominated by relics from the music-note phase (II) of the LBK — this phase should be
dated to the period between 5300-5100 BC (Czekaj-Zastawny 2014, 94). As it turned out
recently, the traces of the early phase (I) of the LBK in GwoZdziec are dated to the same
period (cf. Czekaj-Zastawny et al. 2020, fig. 16). The presence of the settlement of the
older (I) LBK phase at site 10-11 in Targowisko, and the dating of the impact of its inhabi-
tants on the environment to the period 5300-5100 (MKL-4491 6270 + 80 BP), readable in
the TRG core at a depth of 280 cm and slightly higher (Forysiak et al. 2021, table 1), con-
firms this diagnosis. The sequence of stages, beginning with a large settlement from the
older (I) phase of the LBK, followed by subsequent settlement phases at site 2 in Zagorze
(Kadrow et al. 2020), does not contradict this.

There are still no radiocarbon dates for the older (Ia) MC phase. However, thanks to
the dates published in this article and the definition of the chronology of the younger (IIT)
LBK phase and the classical (Ib) MC phase (Fig. 11; Table 1), we know that this phase
should fall between them, i.e., between 4950 and 4700 BC. Confirming such dating is the
chronology of the environmental impact of the inhabitants of the settlement at site 10-11
in Targowisko, visible in the layers of the TRG core at a depth of 257-256 cm (MKL-4183
5960 +80 BP, i.e., 4950-4800 BC; cf. Forysiak et al. 2021).

The new arrangements of the absolute chronology presented above and the reanalysis
of the chronology of the settlement phases at the site of Zagoérze 2 (Kadrow et al. 2020)
allow for some modifications of the model of the chronology of settlement in the Targo-
wisko region, reconstructed by Czekaj-Zastawny (2014, 97-100, fig. 58). Now, we can also
attempt to reconstruct the dynamics of settlement processes in this region (Fig. 1, 12).

At about 5300 BC at the western end of the region, at the Zagorze 2 site, a group of
prospectors with ceramics from the older phase (I) of the LBK in the Gniechowice style
appeared. The action of permanent settlement (construction of long houses) began a little
later, but still during the older phase of the LBK (Zofipole style ceramics) on the western
(Zagorze 2; see Kadrow et al. 2020) and eastern edges of the region (Targowisko 10-11; see
Zastawny and Grabowska 2014). In the former, there were at least 13 houses from that
time, while at Targowisko there were 8 houses spanning two building phases.
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Calibrated Age Ranges
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Fig. 11. Radiocarbon chronology of LBK (Brzezie 40 and Targowisko 16) and MC (Targowisko 14-15)
houses (calibration after Calib Rev 8.1.0)

In the next, music-note phase (II) of the LBK, permanent settlement from the above-
mentioned locations moves to the sites located in the interior of the region, i.e., to the
Brzezie 17 site (east of Zagorze 2) and to the complex of sites 12-16 in Targowisko (west of
Targowisko 10-11). Twenty-six long houses from that period were discovered in Brzezie,
and 30 houses in Targowisko (Czekaj-Zastawny 2014, 98).

In the late phase (III) of the LBK, the settlers showed an even greater tendency to colo-
nize the central parts of the region. At that time, settlements were established at the site of
Brzezie 40 and Szar6w 9. The settlement of sites 12-13 and 16 in Targowisko was continued.
From that time, 52 long houses were documented in the above-mentioned sites (Czekaj-
Zastawny 2914, 98), i.e., slightly less than in the previous phase.

So far, there is no evidence of contemporaneous contact between the population of this
phase of LBK and the inhabitants representing the oldest MC phase in the region. Re-
search on the question of contact is possible thanks to site 12-13 in Targowisko, where the
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youngest phase (IIT) LBK ceramics with red painting were registered (Czerniak et al. 2006,
fig. 6), as well as ceramics with anthropomorphic representations from the older (Ia) MC
phase (Czerniak et al. 2006, fig. 17).

The settlement strategy seen in this region during the beginning of the LBK is partially
repeated in the early stages of MC settlement The oldest settlements of this culture reap-
pear at extreme locations: Zagorze 2 in the west, and Targowisko 10-11 in the east (Fig. 1,
12). At both sites, the presence of 4 houses was documented, with a structure similar to the
house recently discovered at site 14-15 in Targowisko (Fig. 8, c¢f. also Kadrow 2015, 299-
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Fig. 12. Targowisko settlement region.
A graphic model of the sequence of settlement phases of LBK and MC settlements at the sites:
1 - Zagorze 2, 2 - Brzezie 17, 3 - Brzezie 40, 4 - Szaréw 9, 5 - Targowisko 16, 6 — Targowisko 14-15,
7 - Targowisko 12-13, 8 — Targowisko 10-11 (colored rectangles - stable settlements with house remains;
colored rings — settlement without the remains of houses; a — LBK phase | (Zofipole style), b — LBK phase I,
c - LBK phase Ill, d - MC phase la, e - MC phase Ib; in part acc. to Czekaj-Zastawny 2014)

301; fig. 2, 4). It is not yet known whether some of the remains of houses, including those
of larger sizes, and the circular cult construction (“pseudo-ditch” enclosure) at site 12-13 in
Targowisko (Czerniak et al. 2007, fig. 7) are related to this period. At the site of this cult
construction, imported ceramics from the Oborin II culture of eastern Slovakia and from
the Stroked Ornamented Pottery culture of Bohemia were discovered (Czerniak et al.
2007, fig. 4, 6). It is known, however, that stable forms of settlement in the classical phase
(Ib) of the MC are less frequent at the sites on the edge of the region (Zagobrze 2 and Tar-
gowisko 10-11) and are concentrated in the interior at other sites in Targowisko (12-16; Fig.
1, 12).

While in the times of the LBK it is difficult to identify the central settlement for the
entire region or for some part of it, in the MC period this function was most likely played
by site 12-13 in Targowisko for the eastern part of the region (Fig. 12). The central settle-
ment for the western part — but only in the early phase (Ia) — was probably site 2 in Za-
gobrze. For some reason — perhaps the arrival of settlers of the Lengyel culture (hereafter:
LC — Pleszéw-Modlnica group; cf. Kadrow et al. 2020) — this microregion did not undergo
further development in later phases.

During the LBK and MC period (5300-4500 BC) in the Targowisko settlement region
(Fig. 1, 12), the population did not form typical, stable settlement microregions with one
founding central settlement (e.g., Pyzel 2019, 338), inhabited continuously from the be-
ginning until the end of the LBK or even until the end of the classic phase of the MC classic
(e.g., Rzeszow, site 16; see Kadrow 2020a). As in many newly analyzed regions, e.g., on the
upper Danube, the relative instability of microregions is visible, along with increased
mobility of small groups of people and attempts at risky colonization of other locations
(e.g., Pechtl 2020).
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CULTURE CHANGE

The most visible evidence of cultural transformation was the change in the style (orna-
mentation and forms) of the ceramics at the transition between the LBK and the MC.
A radical stylistic breakthrough was marked on this level of ceramics analysis. The stylis-
tics of the beginning of the Zeliezovce phase (ZI) from the Brzezie 40 site (Fig. 4) and the
turn of the early and middle section of this phase (ZI/ZIIa) from site 16 in Targowisko (Fig. 7)
do not have any continuation in the ceramics of the classic MC phase (Fig. 9) from site 14-
15 in Targowisko. Nor are any elements of the LBK style to be found in the rich collections
of the early MC phase from the Targowisko 10-11 site (Grabowska and Zastawny 2014) or
from the Zagorze 2 site (Kadrow et al. 2020) from the same settlement region (Fig. 1). The
high proportion of decorative themes in the form of a meander in the pottery of the older
phase of MC could indicate the participation of the Sandomierz-Opatéw group of the LC in
the genesis of the MC.

The issue of technological activities during the production of ceramics is somewhat
different. LBK ceramics from Targowisko 16 are similar in terms of ceramic mass to MC
materials from Targowisko 14-15. Similar technology is indicated by similar raw material
sources (Miocene clays) and a a significant proportion of ceramic material that includes
grog. The LBK ceramics from the Brzezie 40 site show a different character in terms of raw
materials and admixtures (cf. Rauba-Bukowska 2021).

The LBK flint inventories from the Brzezie 40 and Targowisko 16 sites contain typo-
logical and technological elements typical of this culture in south-eastern Poland. They are
dominated by Jurassic Cracovian flint with a small share of obsidian. The MC inventory
from site 14-15 in Targowisko has a different raw material structure, where chocolate flint
plays a significant part. Part of the MC blade material from Targowisko 14-15, made of
chocolate flint, is associated with a different technology of exploitation and perhaps also
with the use of different blade production techniques than in the LBK. On the other hand,
some MC blades from Jurassic Cracovian flint have features analogous to forms known
from the LBK inventories (c¢f. Was 2021). The share of chocolate flint in the raw material
structure of the MC flint inventory, as well as certain peculiarities of the blade exploitation
technology from site 14-15 in Targowisko, confirm the participation of the Sandomierz-
Opatéw group in the genesis of the MC.

In terms of the basic means of subsistence of the LBK and MC populations in the
Targowisko region, evidence of the continuation of agricultural activities prevails. At all
three sites, remains of grain crops were recorded. Two sites (Targowisko 14-15 and
Targowisko 16) contained the remains of emmer wheat (T. dicoccum), and in the case of
the MC site Targowisko 14-15, also einkorn (T. monococcum). At the LBK site of Brzezie
40, one grain fragment identified as wheat (Triticum sp.) and several other fragments of
cereal grains (Cerealia indet.) were recorded. The presence of emmer wheat grains and
a small share of einkorn wheat reflect the known picture of Neolithic crops thus far. Emmer
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heat was not grown as an independent crop. It always appeared in the company of an ein-
korn which is much better represented in archaeobotanical materials (¢f. Abraméw
2021).

The information collected as a result of the analysis of the TRG core indicates that in its
section, which was formed at the time of the settlement of the older LBK phase in
Targowisko 10/11, a weak change (split between two episodes) in the composition of pollen
was recorded. A slight increase in the share of plant species associated with arable farming
is contemporary with the settlement of the older MC phase. The low impact of the early
Neolithic population on the environment could have been due to the nature of farming at
that time. People were using small mid-forest clearings. Differences in the degree of human
impact on the environment are not recorded at the time when site 10-11 in the Targowisko
site was inhabited by the populations of the LBK and MC phases (see Forysiak et al.
2021).

CONCLUSIONS

Thanks to the series of new “C dates (Fig. 11), the absolute chronology of the begin-
nings of the late phase (III) of the LBK and the classical phase (Ib) of the MC was estab-
lished. Indirectly, thanks to the synchronization of the dated layers in the TRG core with
the impacts on the natural environment of the inhabitants of settlements at site 10-11 in
Targowisko (cf. Forysiak et al. 2011), we also know the absolute chronology of the older
phase (I) of the LBK and the older MC phase (Ia) in the analyzed region.

The exact chronology of the sequence of settlement episodes (Fig. 12) at all sites in the
Targowisko settlement region (Fig. 1), along with the settlement analysis, enabled us to
establish that the population did not form typical, stable settlement microregions with one
central founding settlement. Conversely, the relative instability of microregions is visible,
along with the increased mobility of small groups of people, settling various sites inside the
Targowisko region (Fig. 1, 12).

At the turn of the LBK and MC, there are signs of continuity at the level of settlement
strategies and basics of subsistance, and no continuity in terms of symbolic products, e.g.
the form and ornamentation of ceramics, nor in the construction and size of houses.

Impulses from various cultural environments contributed to the formation of the MC,
which proves its heterogeneous character and the complicated course of its genesis.
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INTRODUCTION

The Targowisko settelment region is a unique archeological area, where numerous
remnants of Early Neolithic cultural activity have been found (Czerniak 2013; Czekaj-
Zastawny 2014; Grabowska and Zastawny 2014; Zastawny and Grabowska 2014a, b;
Kadrow et al. 2020). The settlement of the eastern Targowisko region in the Linienband-
keramik (hereafter: LBK) and Malice culture (hereafter: MC) periods (5300-4500 BC)
did not form a typical, stable microregion with one central founding settlement (e.g. Pyzel
2019), inhabited continuously throughout the LBK or even until the end of the MC classic
phase (e.g. site 16 in Rzeszéw; see Kadrow 2020a). The examined material points to the
relative instability of the microregions, the increased mobility of small human groups, and
to risky decisions about settlement (Kadrow et al. 2021), noted also in many recently ana-
lysed regions, e.g. on the upper Danube (e.g. Pechtl 2020).

The environmental changes resulting from settlement and economic activity have al-
ready been investigated (Kalicki, 2014). However, due to the properties of the biogenic
material, it was not possible to conduct a palynological investigation for the material
falling within the timespan of the LBK and MC in this region. As it has been widely acknow-
ledged that reconstruction of the environmental context is a very important part of ar-
cheological studies, we aimed to find new biogenic material that sedimented in water bo-
dies or swamps, and that would be more suitable for environmental analysis. During the
detailed geomorphological investigation, several swamps were recognized in the region,
but only a few layers of strongly decomposed biogenic sediments were found, which turned
out not to be suitable for palaeoecological analysis. Therefore, material was taken from the
swamp that was previously investigated (Kalicki 2014). In the collected sediment core, the
lithology was described and several analyses were performed: geochemical and palyno-
logical, as well as an analysis of subfossil Cladocera.

The main aim of the study was to provide information on environmental changes in the
Targowisko region in the Early Neolithic as a response to settlement and economic activity
of the human population in that area.

Geochemical composition of the sediment is more and more often used in the recon-
struction of palaeoenvironmental conditions (e.g. Wojciechowski 2000; Boréwka 2007,

4 Institute of Marine and Environmental Sciences, University of Szczecin, Mickiewicza 18, 70-383 Szczecin,
Poland; daniel.okupny@usz.edu.pl; ORCID: 0000-0002-8836-6044

5 Chair of Prehistory and Early History, Institute of History, University of Regensburg, Universititsstrafe 31,
93053 Regensburg, Germany; thomas.saile@ur.de; ORCID: 0000-0003-0834-5567

6 Department of Geology and Geomorphology, Faculty of Geographical Sciences, University of £6dz, Naruto-
wicza st. 88, 90-139 L4dz, Poland; twardy@geo.uni.lodz.pl; ORCID: 0000-0002-6090-0313

7 Institute of Geography and Spatial Organisation, Polish Academy of Sciences, Twarda 51/55, 00-818 Warsza-
wa, Poland; izawiska@twarda.pan.pl; ORCID: 0000-0002-5971-9728



The environmental context of Early Neolithic cultural transformation in the Targowisko... 179

Ratajczak-Szczerba et al. 2014, Pleskot et al. 2018; Kittel et al. 2020). The assumption of
these interpretations is that the main chemical components of biogenic sediments derive
from different sources and that they accumulate in deposits in different physical-chemical
conditions. In order to recognize the extent of denudation, whether generated by natural
factors or induced by human activity — and especially relative changes in these types of
processes — elemental contents can be used (Fe, Mn, K, Mg), as well as the sums of these
elements relative to a normalisation element such as Ca. Paleoenvironmental conditions
responsible for the sedimentation of the biogenic material were interpreted by determin-
ing the quantitative ratios of the elements and by classifying the deposits geochemically
(Boréwka 2007).

Pollen analysis is widely used in archeological studies to reconstruct not only general
vegetation history, but past human impact on vegetation and past cultural landscapes as
well (Gaillard 2007). This allows for the estimation of changes in vegetation under the in-
fluence of human activities, and provides some indication of the type of agriculture in the
study area (Behre 1981, Gaillard 2007). Palynological studies contribute important data to
environmental reconstructions and cultural and economic practices. The low representa-
tion of pollen and the high degree of sporomorph damage, which are characteristic of the
so-called dry sites and old glacial areas, could significantly affect the interpretive capabili-
ties and limitations of the method. However, even in this case, palynological data can pro-
vide useful qualitative data.

Subfossil Cladocera analysis is often used in paleolimnology in order to reconstruct
environmental conditions in the past (Korhola and Rautio 2001). Cladocera are an impor-
tant zooplankton component of freshwater lacustrine environments. Their remains, pre-
served in the sediment, clearly indicate the presence of a body of water — even a shallow
one. Cladocerans are very sensitive to water depth (Nevalainen et al. 2011), temperature
(Lotter et al. 1997; Zawiska et al. 2015) and pH changes (Locke and Sprules 2000; Zawiska
et al. 2013). For this reason, they are useful in archaeology, because they help trace envi-
ronmental changes resulting from human activity.

This article reports the results of environmental analyses as part of the project “Great
culture transformation in microregional perspective. Trends of changes inside Danubian
farmers an interdisciplinary study”. Other aspects of the investigations carried out within
the project are presented in two articles published in this volume (Kadrow et al. 2021;
Rauba-Bukowska 2021). When combined with data concerning material culture, technol-
ogy and economy (see Kadrow et al. 2021; Rauba-Bukowska 2021), the information may
contribute to resolving the question of whether the cultural transformation resulted from
internal changes in the local Early Neolithic communities (e.g. Kadrow 2020a) or from the
disappearance of the local LBK population and the arrival of new settlers from beyond the
Carpathians, who developed the MC (e.g. Koztowski et al. 2014). Considerations about the
mechanisms of transformation, taking into account the results of environmental — nalyses,
are contained in one of the two related articles (Kadrow et al. 2021).
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THE LOCATION

The Targowisko settlement region lies in the borderland between the Carpathian Foot-
hills (Wieliczka and Bochnia Foothills) and the Sandomierz Basin (Kondracki 2002; e.g.
Kadrow et al. 2021, fig. 1), mostly in the valley of the Tusznica river, which flows into the
Raba river, a tributary of the Vistula. The western part of this settlement region lies in
the Podtezanka river basin, also a tributary of the Vistula. The area was glaciated during the

1
O[]+ ][*
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11 12 13 14 15 16

Fig. 1. Geomorphological map with the locations of the studied sites; 1 — morainic upland, denudated with
loess mantle, 2 — alluvial plain (fluvial terrace), 3 — Tusznica River valley floor; 4 - high terrace (Raba river
valley), 5 — mire (in paleochannel), 6 - slopes of foothill ridges, 7 - slopes of Tusznica River valley, 8 - slopes
of Raba River valley, 9 — denudational dry valleys (a) and trough (b), 10 — gullies and other erosional cuttings,
11 - deluvial fan, 12 - river channels and artificial reservoirs, 13 - sewered and underground river channel,
14 - early Neolithic settlements (T10-11 - Targowisko site 10-11; T12-13 - Targowisko site 12-13; T14-
15 - Targowisko site 14-15; T16 — Targowisko site 16; S9 — Szaréw site 9), 15 - location of TRG core,
16 — hight-point m a.s.l.
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Southern Polish (Elsterian) Glaciations (Mojski 2005), but its tills and glaciofluvial sand
with gravel are covered by a loess mantle, approx. 10 m thick, accumulated during the
Saalian and Vistulian cold stages (Maruszczak 1980).

The borderland between the Sandomierz Basin and the Wieliczka and Bochnia Foot-
hills is poor in biogenic sediment, which could be used to track environmental changes in
that area. Although several wetlands have been selected and identified there, biogenic
sediments deposited in them have survived only as thin layers of highly decomposed mate-
rial, with very limited usefulness for palaeoecological analysis.

The studied archaeological sites in Targowisko are located within near-valley strips of
morainic upland covered by loess, or on slope flatness descending towards the bottom of the
Tusznica river valley (Fig. 1). Biogenic sediments for palaeoenvironmental analyzes were
collected from the wetland located directly north of the site of Targowisko 10-11. The wet-
land takes up a part of the Raba paleochannel shaped during the Late Vistulian (Kalicki
2014; 2015), bordered by a steepish slope more than 10 m high to the west, and by a flat
alluvial plain to the east. The south-western part of the paleochannel is covered with a di-
luvial fan (Fig. 1). It formed during the Neoholocene, when mineral matter from the denuded
slope and the surrounding upland was deposited there through a small gully (Fig. 1).

After identifying the thickness of organic sediments in the paleochannel and the dilu-
vial series of the fan, a profile was selected for detailed palaeoecological examination. The
profile, marked as TRG, was located in the western part of the fan (Fig. 1; ¢ = 49°59'17,7”
N; A = 20°17'54,7”E), approx. 30 m to the northwest of the TP3 core examined by Kalicki
(2014). The earlier palaeogeographical and palynological analyses carried out in that place
traced the development of that area from the Late Glacial to the historical periods. How-
ever, because the deposits analysed by Kalicki (2014) representing a significant part of the
Atlantic period (synchronous with the Early Neolithic settlements) contained no pollen
and showed discontinuities in sedimentation, the decision was made to resume explora-
tion of the wetland.

MATERIALS AND RESEARCH METHODS

The TRG core was collected with a 50-cm-long Instorf sampler with double coring
separated by 50 cm. Three general layers were documented within the core profile: 0-150 cm:
a silt layer — mineral deposit with organic debris and peaty interbeddings (diluvial fan series);
150-510 cm: gyttja series (lacustrine deposits) — carbonate-detritus or carbonate-mud gyttja
(Fig. 2); 510-550 cm: sandy series.

Detailed tests covered the material collected from a depth of 160-360 cm. Basic physical
and chemical parameters, including organic matter content (LOI — loss on ignition), cal-
cium carbonate content (CaCO 3), reactivity (pH) and conductivity of matter (Fig. 2), were
measured for 64 samples in a 3-cm resolution, according to the procedure by Bengtsson
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Fig. 2. Targowisko TRG-core. Basic physico-chemical parameters. Lithology: 1 — detrital-calcareous gyttja,
2 — calcareousssilty gyttja, 3 — clay gyttja

and Enell (1986). The calcium carbonate content was calculated by the Scheibler method,
the reaction (pH) and conductivity were estimated by the conductimetry method, and the
loss on ignition was obtained at 550°C (My$linska 2010). Ash with no organic matter was
dissolved with concentrated HNO,, 10% HCl and H,O, in a Berghof Speedwave microwave
mineralizer. Elements with palaeogeographical significance (Na, K, Ca, Mg, Fe, Mn, Cu
and Zn) identified in the resulting solution were marked by the atomic absorption spec-
troscopy method (AAS Solar Unicam).

Statistical analysis of the chemical composition included several indicators of the type
and relative intensity of denudation processes (LOI/CaCO,, Na/K, Ca/Mg, Na+K+Mg/Ca)
(Fig. 3), as well as water table changes (Fe/Mn, Cu/Zn, Fe/Ca), with the use of Triplot and
PAST (Hammer et al. 2001). After the solution was made in accordance with Clift et al.
(2019), the grain size composition of the samples was determined with a Mastersizer 3000
laser particle size analyser (Malvern).

Five samples of the TRG core were radiocarbon dated (Table 1; Fig. 4) by the conven-
tional method with the scintillation technique. This test was performed on the samples
with approx. 2-cm-long intervals.

The palynological analysis covered sediment collected from a depth of 190-300 cm,
from which 31 samples, each with a volume of 1 cm3, were submitted for standard labora-
tory processing. In order to prepare the material for microscopic analysis, the samples
were treated with 10% HCI, 10% KOH, 40% HF and Erdtman acetolysis (Berglund and
Ralska-Jasiewiczowa 1986). First, Lycopodium spores were added to each sample as an
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Fig. 3. Targowisko TRG-core. Variability of the conditions of sedimentation in the TRG profile, estimated

on the basis of the geochemical ratios (Fe/Mn, Na/K, LOI/CaCO3, MM/CaCO3, catchment erosion)

against the lithology, content of the basis lithogeochemical components and sedimentation rate. Lithology:
1 — detrital-calcareous gyttja, 2 — calcareous-silty gyttja, 3 — clay gyttja.

indicator (Stockmarr 1971) to calculate the absolute concentration of sporomorphs. Pollen
and spore identification was based on the pollen key by Beug (2004) and the Northwest
European Pollen Flora I-VIII (Punt et al. 2003). Depending on the quality of the sample,
not less than 200 (from 215 to 498) pollen grains of trees, shrubs and terrestrial herba-
ceous plants (excluding Cyperaceae) were counted each time (AP + NAP-Cyperaceae =
100%; AP — Arboreal Pollen, NAP — Non Arboreal Pollen). Cyperaceae were excluded from

Table 1. Results of radiocarbon dating of the deposits from the TRG core
(calibration after Calib Rev 8.1.0)

Depth of Lab code BP BC - One Sigma Ranges BC - Two Sigma Ranges
sample cm
[3334 - 3213] 0,421675 [3360 - 2912] 1,000000
210 MKL-4489 4450+90 [3191 - 3147] 0,144471
[3140 - 3012] 0,433854
) [3649 - 3500] 0,793679 [3778 - 3363] 1,000000
240 MKL-4490 4790+100 [3433 - 3379] 0.206321
[4940 - 4776] 0,862974 [5198 - 5189] 0,004598

[4759 - 4726] 0,137026 [5049 - 4672] 0,985704
[4662 - 4660] 0,000816
[4635 - 4617] 0,008882

255-257 MKL-4183 5960+80

[5322 - 5206] 0,668432 [5467 - 5446] 0,016685
280 MKL-4491 6270+80 [5170 - 5114] 0,223516 [5380 - 5008] 0,983315

[5103 - 5073] 0,108052

[6587 - 6579] 0,046197 [6650 - 6353] 0,959546

344-346 MKL-4184 7640+90

[6574 - 6426] 0,953803 [6312 - 6259] 0,040454
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Calibrated Age Ranges

MKL-4489 _ »Ci'ik“ _
MKL-4490 _ ,‘Aj}ﬂ“ 4
MKL-4183 _ .—‘N _
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MKL-4184 _ gﬁw _

7500 7000 6500 6000 5500 5000 4500 4000 3500 3000 2500
cal BC

Fig. 4. Targowisko TRG-core. Radiocarbon dating of selected deposits from different core depths; the

purple color of the probability distribution — existence of a settlement from the older phase of LBK;

the green color of the probability distribution — existence of a settlement from the older phase of MC at
site 11 in Targowisko (calibration after Calib Rev 8.1.0)

the basesum due to their typically local presence in the peatland, and their percentage was
calculated in the same way as that of aquatic and spore plants. Finally, for palynological
interpretation, 31 samples were used and 70 taxa were determined. The system of basic
pollen curves and the CONISS analysis from the PolPal program package (Walanus and
Nalepka 1999) made it possible to separate one pollen zone (TRG -1 L PAZ; L. PAZ — Local
Pollen Assemblage Zones) containing four sub-zones (TRG -1a — TRG -1d L. PASZ — Local Pol-
len Assemblage SubZones). The selected curves of pollen taxa indicated the main environ-
mental changes, and the beginning of agricultural activities were chosen for the diagram
(Fig. 5).

Samples for the analysis of Cladocera (Crustacea: Branchiopoda) remains were like-
wise collected from a depth of 190-300 c¢m, but only some of them have been examined
thus far. One cubic centimeter taken from each fresh sample was subjected to the standard
laboratory procedure described by Frey (1986). Microscope slides were prepared from
0.1 ml of each sample and examined under a light microscope with magnifications of x100,
x200 and x400. For each sample, 2-4 slides were scanned, and all skeletal remains, inclu-
ding head shields, shells and postabdomens, were counted. The identification of the
Cladocera remains was based on the identification key by Szeroczynska and Sarmaja-Kor-
jonen (2007). Stratigraphic diagrams presenting the percentage of each species (Fig. 6)
were prepared with C2 freeware (Juggins 2007). Subfossil Cladocera analysis is often used
in paleolimnology in order to reconstruct environmental conditions in the past (Korhola
and Rautio 2001). Cladocerans are very sensitive to water depth (Nevalainen et al. 2011),
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temperature (Lotter et al. 1997; Zawiska et al. 2015) and pH changes (Locke and Sprules
2000; Zawiska et al. 2013). For this reason, they are useful in archaeology, because they
help trace environmental changes resulting from human activity.

RESULTS OF PALAEOENVIRONMENTAL STUDY

The research covered the middle section of the TRG core, between a depth of 160 cm
and 360 cm (Table 2), deposited during the Middle and Upper Holocene. The lower sec-
tion of the paleochannel fill, accumulated during the Late Vistulian and the Early Holocene,
does not reflect any human influence (Kalicki 2014). Radiocarbon dating allowed for the
indication of the presumptive section of lake deposits that developed contemporaneously
with the presence of the Neolithic communities in this area. They thus coincided in time
with the research project mentioned in the introduction. Therefore, palynological and
Cladocera analyses were performed for the section between 190 cm and 300 cm (Table 2).
The identified parameters of the sediments from the TRG core are described below in the
chronological order of their accumulation.

The analysed sediments were described as lake deposits — gyttjas, with a high content
of calcium carbonate and a variable content of mineral and organic material, allowing for
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the determination of the type of sediment (Stasiak 1971; Markowski 1980). They were de-
posited in a shallow reservoir, probably periodically, even with a disappearing water sur-
face. However, the lack of peat inserts in the sediments excludes the pool being occupied
by peatland. The mineral matter in the gyttja may come from denudation of the surroun-
ding slopes that washed into the reservoir, and from microelements in the composition of
organisms. Its increasing share in the Holocene deposits is interpreted as an effect of the
unnatural exposure of the terrain surface and its exposure to denudation (Tobolski 2000,
Mysélinska 2010).

The chemical composition of analysed deposits allows for the calculation of some indi-
cators: the type of denudation indicator Na/K, the erosion index of the catchment area
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Fig. 7. Targowisko TRG-core. Relationship between the content of lithogeochemical elements in the sedi-
ments of the TRG profile against the classification type of biogenic deposits (after Markowski 1980)
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(showing the size and type of denudation) and values of oxidizing conditions (the Fe/Mn),
the carbonaceous ratio, coefficient of the Fe/Mn with other geochemical ratios, and redox
(showing the chemical state in the reservoir). The values of the analyzed parameters and
indicators are shown in the table and figures (Table 2, Fig. 2; 3; 6).

Palynological analyses of the deposit from the Targowisko mire made it possible to
describe the changes in the natural environment, but only to a limited extent. The exami-
ned sediment formed in a reservoir with an unstable groundwater level, which had a deci-
sive impact on the condition of sporomorphs. Periodic desiccation, recorded both in the
structure and the physical and chemical analysis of the material, was detrimental to
the preservation of pollen. The palynological results and the radiocarbon dating show that
the analysed section of the profile records plant succession from the mid-Atlantic to the
beginning of the Subboreal period. Pollen records show that in the general scheme of ve-
getation development in the TRG, the profile has a very similar character to the other de-
scribed sites from the vicinity (Wasylikowa et al. 1985; Kalicki 2014). During the analysed
period, the area surrounding the Targowisko sites was overgrown by forests. They were
dominated by pine (Pinus sylvestris) and spruce (Picea abies), with an admixture of oak
(Quercus), elm (Ulmus), lime (Tilia), ash (Fraxinus) and hazel (Corylus). Wetlands in the
Tusznica river valley were covered by alder (Alnus) and riparian forest, as is evidenced by
the presence of alder but also elm and ash. An important issue is the high participation of
spruce in the diagram (7-277%). This could indicate that it was an important component in
the forests of that time. Although it is a wind-pollinating species, its relatively large and
heavy pollen grains are not carried by the wind over long distances (Obidowicz et al. 2004).
From contemporary analogies, it appears that as little as a 5% participation of spruce in
the diagram may indicate regional expansion of this species (Obidowicz et al. 2004). Com-
paring this with the data summarized in the isopolen maps (Obidowicz et al. 2004), we can
observe a higher proportion of it in the corresponding periods. A similar situation was
noted in the TG profile (Kalicki 2014). This may indicate that it was locally more wide-
spread in the forest communities in the Targowisko region. However, it should not be
forgotten that spruce pollen grains are relatively easy to recognize even when the material
is severely damaged, and their higher occurrence may be over-represented. Throughout
the analysed period, the presence of open areas that could bear traces of human activity
was relatively small. The NAP curve ranges from 5% to 15% (Fig. 5), and the dominant plants
were grasses (Poaceae), which, like sedges (Cyperaceae), may largely have come from wet-
lands and peatbogs in the valley. The high and fluctuating proportion of grasses, sedges
and ferns (Filicales monolete) suggests an unstable groundwater level resulting in the al-
ternate flooding and drying out of the peat bog. Brief descriptions of local pollen zones and
subzones and their basis of delimitation are presented in Table 2.

Cladocera are an important zooplankton component of freshwater lacustrine environ-
ments. Their remains preserved in the sediment clearly indicate the presence of a body of
water — even a shallow one. Individual Cladocera species differ in their ecological require-
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ments; therefore, Cladocera assemblages provide valuable information about the water
habitat in the past. Analysis of the species composition for the Targowisko region has been
carried out on the middle section of the TRG core (depth of 280-220 cm) with a resolution
of 5 cm (Fig. 2). The results are presented within the palynological subzones (Table 2).

INTERPRETATION AND DISCUSSION

The features and thickness of mineral and organic deposits accumulated in basins of
the reservoir depend on the environmental conditions in the surrounding area. Those
changes, as well as human activity, have an influence on the type of sediments (Tobolski
2000). The results of lithological, geochemical and palinological analyses supplemented
by the radiocarbon dating have served as the basis for a preliminary reconstruction of en-
vironmental conditions recorded within the paleochannel in Targowisko. The compilation
of the TRG core analysis results made it possible to distinguish the environmental deve-
lopment stages. The first and second stages are not presented in this work, as they fall in
the Late Glacial and Early Holocene, when no human activity was recorded in the study
area. The description begins with stage IIIa, correlated with the Middle Holocene.

However, there are several factors that complicate the tracking of the environmental
changes. The results of the analysis of the lithology and geochemistry of sediments, as well
as of Cladocera, indicate changes taking place in the immediate vicinity of the reservoir, in
the area from which water flows with soil material. The examined area had a fluctuating
water level, and the basin was periodically without surface water. Comparison of the pre-
liminary results of the Cladocera analysis with the geochemical data shows that the
Cladocera remains were present in sediments with a large content of organic matter (ap-
prox. 50%) and absent from sediments with a high content of CaCoO, (approx. 70%). This
may suggest that only the organic sediments are of a lacustrine origin in the studied site.
The pollen analysis records changes in both the local and regional environment (Nalepka
1994; Tobolski 2000), which is beyond the Tusznica catchment in the study site. As a re-
sult, it cannot be ruled out that the environmental changes in nearby sites (such as Targo-
wisko 12-13, 14-15 and 16), situated 200-1500 m to the west of the TRG core (Fig. 1), are
also reflected in the pollen spectra of the studied core. Therefore, the palynological record
of human influence is not synonymous with lithological and geochemical indications of
enhanced human activity in the immediate vicinity of the TRG, i.e. mainly at site 10-11 in
Targowisko (Fig. 5). Filicales and Cyperaceae show a clear dependence on habitat condi-
tions in the Targowisko catchment. Fluctuations of the Filicales curve show a negative
correlation with the curve of the sum of Cyperaceae and Cladocera. This would support the
earlier thesis that, as a result of lowering water levels, the basin is being drained and wetland
plants and aquatic organisms are disappearing, and vegetation, including ferns, is inva-
ding the mire. However, if “C dates are correct, the palynological diagram presents the
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entire sequence of Early Neolithic settlement phases from LBK I to MC Ib, already reported
from this region (Kadrow et al. 2021).

The comprehensive field study in the Targowisko region previously conducted by Za-
stawny (Zastawny 2014) made it possible to correlate the sequence of settlement phases
distinguished in the above-mentioned publication with the sequence of environmental
changes recorded in the studied core (Kadrow et al. 2021). The situation is further compli-
cated by the fact that, according to the recently published new “C date series (Czekaj-Za-
stawny et al. 2020; Kadrow et al. 2021) and stylistic analyses (e.g. Kadrow 2020b), the
chronological phases may have overlapped one another on the regional scale.

Stage Illa (360-305 cm), according to the radiocarbon dating, can be correlated
with the Middle Holocene (Table 1; Fig. 4, 5). Detrital-calcareous gyttja with a significant
content of CaCO, resulting from a supply of dissolved carbonate was deposited in the low-
er part of that section (IITa) by migrating groundwater (Fig. 3). This origin of the water in
the lake is confirmed by the high (slightly alkaline) pH of the sediments. The contents of
organic matter and mineral matter exceed the content of CaCO, in two episodes, which
may indicate a low water level (Wojciechowski 2000; Ratajczak-Szczerba et al. 2014). The
analysis of grain size shows the dominance of silty fractions and low variability, possibly
linked to the moderate accessibility and proximity to the sources of the material subjected
to denudation. The dating of the gyttja sample from a depth of 346-344 cm (Table 1; Fig. 4)
suggests that this section should be correlated with the Atlantic period of the Holocene
(Starkel et al. 2013). The examined samples of stage IIIa bear no traces of human activity
influencing the environmental disturbances, although the region seems to have been pe-
netrated by a Mesolithic population at that time (Wilczynski 2014).

In stage IIIb (305-278 cm), the content of CaCo, is very high and fairly stable at
first, while the content of mineral matter is very low, which must have resulted from a very
limited supply of silty material provided by mechanical denudation processes, as con-
firmed further by the changing Na/K ratio: a sharp decrease from 0.66 to 0.02. The section
at a depth of 326-308 cm, therefore, corresponds probably to the period of stabilization in
environmental conditions, rather without human interference. Conversely, the decrease in
the content of mineral matter and in pH, along with the simultaneous increase in conduc-
tivity at a depth of 308 cm, seem to have been a response to a strong environmental im-
pulse in the catchment area. The high content of mineral matter may have been caused by
the thinning of vegetation on the slopes, which intensified mechanical denudation and the
leaching of minerals from the soil cover, as evidenced by the increase in the erosion index
from 0.42 to 5.2 (Fig. 3). The geochemical and lithological parameters at a depth of ap-
prox. 300-284 cm, vary in their values, with two distinct fluctuations. This suggests that
the pressure on the habitat was not so much constant and homogenous as episodic, though
periodically strong.

This stage includes two subzones distinguished in the pollen diagram (TRG 1a-1b L
PAZ; Fig 5). The pollen results show scarce vestiges of human activity. There are single
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grains of ruderal plants: Artemisia, Urtica and Chenopodiaceae, and one sample contai-
ning pollen of Plantago lanceolate, a ribwort plantain typical of meadows (Behre 1981).
This may point to animal husbandry in that period. However, the high percentage of Pte-
ridium aquilinum — bracken fern characteristic of burnt-out places (Latalowa 2007) — may
suggest that the area was penetrated by small groups of people. There are no traces of
cultivation, but crops could have been grown in small forest clearings, in more favourable
habitats or at a distance from the small lake in Targowisko. These plants are entomophi-
lous or autogamous, and so produced a low quantity of pollen. And, the relatively high
degree of afforestation could have prevented pollen migration from these places.The af-
forestation rate remains high — the forests being dominated by spruce (Picea), pine (Pinus)
and oak (Quercus) and with an admixture of hazel (Corylus) in the lower layers. One
should also note the high proportion of degraded grains (Fig. 5) and the apparently selec-
tive distribution of sporomorphs.

In stage IIIb, two Cladocera species, Bosmina longirostris and Alona rectangula, were
present, which suggests the high trophic state of water (Whiteside 1970; Duigan 1992) at
a depth of 280 cm. However, the poor species diversification may also suggest unfavour-
able environmental conditions such as the periodical drying of the reservoir. At a depth of
275 cm, no Cladocera remains were found, which further evidenced a lack of appropriate
water conditions.

This section may correspond to the older (I) phase of the LBK, the Zofipole phase, the
most intensive one in the entire settlement sequence identified at Site 10-11 in Targowisko.
The archaeological finds from that phase include traces of eight longhouses built in two con-
struction stages and forming a medium-sized settlement (Zastawny and Grabowska 2014a,
104-108, fig. 18, 41). At that time, agriculture consisted of the intensive cultivation of small
forest clearings (Kruk and Milisauskas 1999, 44-46; Nowak 2009, 204-210), which is con-
firmed by research carried out in Targowisko and its vicinity (Nalepka 2015, 346-349).

The next stage — IVa (278-248 c¢cm) — shows the varying environmental influence on
the wetland. From a depth of 278 cm upwards, there is a noticeable increase in the mi-
neral content after a short episode of stabilisation and perhaps regeneration of the sur-
rounding area. The upper part of that section records a sharp drop in the mineral content
to a mere 1% at a depth of 266 cm, as well as a significant increase in CaCO, and in or-
ganic matter (Fig. 2). For these reasons, the stratum seems to have been formed when
denudation of the surrounding slopes stopped for a short time (as shown by the decrease
in the Na+K+Mg/Ca ratio from 3.8 to 0.58 and by the stable Na/K ratio) and when vegeta-
tion cover developed in the catchment area and the wetland. These data point to the di-
minishing rate of denudation and possibly to the transformation of the reservoir into
a periodic wetland, which would have made it difficult to supply material from the slopes
to the centre of the mire.

This stage includes one subzone distinguished in the pollen diagram (TRG-1c L PAZ;
Fig. 5). During the analysed stages, the surroundings of the Targowisko sites were over-
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grown by forests dominated by spruce (Picea abies) and pine (Pinus sylvestris). The record
of human activity in this part of the sediment is still low. However, a greater presence of
herbaceous plants (NAP curve in the graph), including taxa from the synanthropic plant
group, may indicate human influence on the environment. The pollen diagram shows an
almost continuous curve of Artemisia and occasionally Rumex. The single reappearance of
Plantago lanceolata suggests that the surrounding area could still be used for grazing. The
first crop indicators (cereals — type Cerealia) appeared in the diagram for the first time.
The rapidly increasing percentage of ferns (Filicales monolete) at a depth of 275 cm may
have resulted from a falling water level. Human activity could also be reflected in the fluc-
tuating water level shown by the varying percentages of ferns and sedges. Deforestation of
even small, mid-forest clearings may have disrupted water management in this small ba-
sin, but we cannot exclude that a hiatus appeared here.

However, in general, the pollen diagram shows that the impact of the human economy
on the natural environment was still relatively small.

A sample taken from a depth of 257-255 cm has been radiocarbon dated to 5960+80 BP,
which gives a calibrated timeframe of 4950-4800 BC (Table 1; Fig 4). Thus, the episode
dated to ca. 5100 BC may have been related to the late (III) phase of the LBK, which has
left no settlement traces at Site 10-11, but which has been recorded at sites located a little
more to the west (Targowisko 12-13, 16; ¢f. Kadrow et al. 2021). These sites (12-13 and 16)
also lie in the studied wetland catchment, and the effects of human impact could be re-
corded in the biogenic sediments, even if there was no settlement at site 10-11.

The remains of three Cladocera species — Alona quadrangularis, Chydorus sphaericus
and Alona rectangula — documented at a depth of 260 c¢m, suggest that the reservoir was
rather shallow during their accumulation (Fig. 6). Those taxa may also indicate the high
water trophic status (Whiteside 1970), possibly caused by human activity nearby. This is
accompanied by an increase in the mineral content up to 50% and a simultaneous increase
in the concentration of all elements, particularly Zn and Cu. Conversely, the erosion index
for the catchment area rises only slightly despite the increasing concentration of K, Na and
Mg. These data may suggest that nutrients were delivered to the wetland due to fires, do-
cumented at many sites with a confirmed geochemical record of human activity (e.g.
Pleskot et al. 2018; Kittel et al. 2020). The changes coincide with the transition from clay
gyttja to calcareous gyttja. In the pollen diagram, plant species linked to human activity
(Artemisia, Rumex, Cerealia, Chenopodiaceae) have been recorded at a depth of 260-
275cm (Fig. 5).

The evidence of intensifying human activity might be related to the settlement consis-
ting of four buildings at site 10-11 in Targowisko in the older (Ia) phase of the MC (Grabow-
ska and Zastawny 2014, 255-261, fig. 1, 4-6). Since there were no major changes in the re-
corded environmental sources, it can be assumed that there were also no major changes in
subsistence strategies as compared to the preceding LBK period (Kadrow 2020a, 101; Ka-
drow et al. 2021).
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During stage IVb (248-228 c¢m), calcareous-silty gyttja reappears in the core. De-
spite the varying content of CaCO, and of mineral matter, the lithological and geochemical
composition remains stable. The poor geochemical record may have resulted from a de-
crease in the average rate of biogenic accumulation, and those two phenomena would
point to low human activity.

This stage includes the older part of subzone TRG-1d, characterised by the strongest
human impact on the natural environment. In the pollen diagram, the proportion and the
variety of light-loving plants increase, and both the composition and the acreage of the
forests change. The percentage of pine declines, while the percentage of trees with edible
fruits rises, such Quercus and Corylus (Fig. 5). Acorns and hazelnuts could be used for
both human and animal food. There were mixed forests nearby the Targowisko basin. At
this time in the diagram, the proportion of herbaceous plants increases significantly, and
the concentration of pollen decreases (Fig. 5). This may indicate an increase in the area of
deforested land. From among herbaceous plants, species typical of wet meadows (Plan-
tago lanceolate, Rumex), dry pastures (Junipers) and crops (Cerealia), but also of ruderal
areas (Artemisia, Rumex, Urtica) are present, which suggests that the vicinity was used in
various ways by humans. The general palynological pattern would indicate that settle-
ments or small groups of people were some distance from the study reservoir. This stronger
human impact resulted in greater changes to the landscape, which may have increased
erosion. Afterwards, the groundwater level probably decreased allowing ferns to spread.

The Cladocera species identified at a depth of 240 cm are typically linked to the aquatic
vegetation Alonella excisa, Alonella exigua and Alona guttata (Fléssner 2000); no species
characteristic of an open water zone has been recorded in that layer. The reservoir, there-
fore, must have been very shallow and overgrown with aquatic plants at that time (Duigan
1992; Zawiska et al. 2019). In the pollen spectra of that section (242 cm), single grains of
Sparganium, Comarum palustre and algae from the Chlorophyta group (Pediastrum) ap-
peared. At the same time, the proportion of sedges in the diagram increases, which may
also indicate the wetland character of the described reservoir.

The excavated part of site 10-11 in Targowisko has yielded only modest vestiges of the
Lublin-Volhynia culture (¢f. Zastawny and Grabowska 2014b, 417-419, fig. 1, 2). The stron-
ger human influence discernible in the pollen diagram, therefore, must have been related
to a larger Lublin-Volhynia group inhabiting probably the northern part of the site, which
has not been explored as yet. Ample traces of settlement from that period have been found
at site 2 in Zagorze, over 8 km to the west of the TRG core (Kadrow et al. 2021, fig. 1). The
inhabitants there belonged to the Lengyel culture (the Pleszéw-Modlnica group; cf. Ka-
drow et al. 2020).

Stage IVe (228-198 c¢m) is connected with calcareous-detrital gyttja deposition, indi-
cating a certain stabilisation in the supply of material to the basin. The proportion of mine-
ral matter does not exceed 2%, which results from low physical denudation, while chemi-
cal denudation is more noticeable. This stratum presents the poorest geochemical record
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of human activity due to the diminished concentration of trace elements (Cu, Zn) and
lithophilic elements (Fig. 3). This is also confirmed by the pollen analysis. The younger
part of the pollen subzone TGR1-d is again characterised by an increase in the representa-
tion of trees and the pollen concentration in the sediment. The pollen diagram reflects the
regeneration of forests on wet and dry locations. Among the trees, spruce shows the greatest
increase in representation. The share of pine, oak and hazel is also relatively high, which
testifies to the significant presence of these taxa in the forest stand at that time. Although,
in the pollen diagram, some traces of human activity reappear after the decrease of the
fern curve at a depth of 222 cm (Fig. 5). However, the extent of deforestation remains
small in that part of the Neolithic, as noted in previous publications (Kalicki 2014).

Small human groups representing the Funnel Beaker culture or the Baden culture left
modest traces in that period (Zastawny and Grabowska 2014b, 421, fig. 2).

Stage IVd (198-160 cm) occupies the upper part of the TRG profile, representing the
final developmental phase of the basin, consistingof calcareous-silty gyttja. Two episodes
can be identified within it on the basis of physiochemical parameters (Fig. 2), denoting an
increase of denudation intensity in the reservoir catchment area.

Only one pollen sample is included in this stage. A higher proportion of alder and hazel
is recorded; however, in the basin in Targowisko, spruce and pine still dominate the forest
communities, with the participation of oak, elm linden and hazel.

This stage can be dated to younger than 2900 BC, and thus goes far beyond the age
range of the analyzed problems of human activity.

CONCLUSIONS

Pollen results indicate that the surroundings of the study site were covered mainly by
pine and spruce forests, with an admixture of deciduous forests with oak, elm, lime, ash
and hazel.

However, in general, the pollen diagram shows that the impact of the human economy
on the natural environment was still relatively small. On the basis of single occurrences of
anthropogenic pollen indicators, periods of human activity can be described. Based on the
palynological data, human activity was mainly pasture and to a lesser extent, the cultiva-
tion of cereal plants. Rapid changes of Cyperaceae and Filicales monolete indicate water
level fluctuations and possible sediment hiatuses.

Preliminary Cladocera results indicate that biogenic sediments from the Targowisko
site were of lacustrine origin in some periods, and therefore have potential for further
Cladocera-based reconstructions. The results obtained so far suggest water-level fluctua-
tion and lake productivity changes, which were probably due to human impact.

The lithological and chemical composition of the sections of the analysed core charac-
terize subsequent periods of human influence on habitat conditions. The carbonate sedi-
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ments of wetlands, with a modest amount of allochthonous elements, represent the Meso-
lithic (6500 BC), while sections consisting of carbonate gyttja, contemporaneous with
phase I of the LBK (5300-5200 BC), bear distinct traces of chemical and mechanical denu-
dation. Distinct changes took place in the catchment area of the marshland ca. 5100 BC.

Samples of biogenic core sediments dated to 4950-4800 BC show geochemical proper-
ties related to human activity, which indicates further changes in the environment, possi-
bly caused by population from the older (Ia) phase of the MC.

The next section of the analysed core, dated to ca. 3700 BC, shows the relatively small
impact of human activity on the chemical and lithological properties of the sediments. This
marks the beginning of the Eneolithic, with the more intensive occupation of the Lengyel
culture (Plesz6w-Modlnica group) in the western outskirts of the region in Zagorze, site 2.

The analysis of the lake sediments of the studied core from Targowisko revealed changes
in the characteristics of sediments and the composition of pollen and fossil remains of
aquatic organisms, correlated with the phases of settlement and economic activity. It can
be assumed that human activity influenced the habitat conditions in the reservoir, leaving
a permanent record in its sediments.
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INTRODUCTION

The title of this volume implies the existence of two distinct parts of the Neolithic
world: those to the west and to the east of the Vistula River. As a person who grew up on
the right bank of this river, in Warsaw Praga, which has by no means been as a fashionable
district as it is nowadays, I learned from an early age about the symbolic power of rivers to
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separate worlds and people. The Vistula River is one of the few European rivers represent-
ing a symbolic boundary separating the supreme western civilization from the under-de-
veloped, barbarian east (the location of this boundary depends strongly on the place of
birth and residence of the person involved). However, in the history of Poland, the Vistula
River was an important waterway running almost without exception through purely Polish
territories. Thus, it played a uniting role, connecting the west with the east and the south
with the north — not only literally, but also metaphorically, thereby contributing to the
sense of common national identity. This modern integrating role of the river influences
archaeological interpretations (Kostrzewski 1933). In this paper, I focus on the first farm-
ing communities of the Linear Pottery culture (LBK) living on the Vistula River in the
Polish lowlands, especially in the lower course of this river. I present an overview of their
occupation and pay special attention to the issue of the Vistula River as a potential south-
north communication route for different groups of the LBK.

REGIONAL SETTING

The Vistula River flows through the territory of modern Poland, from the western Car-
pathians in the south to the Gdansk Bay in the north. The approximately 1000-kilometer-
long river can be divided into three parts: the upper Vistula to the confluence with the San
River (or to Zawichost), the middle Vistula to the confluence of the Narew River, and the
lower Vistula to its estuary in the Baltic Sea. The upper Vistula River flows mainly through
loess areas of western Lesser Poland, which were a key region of LBK settlement in Poland
and were extensively studied by A. Czekaj-Zastawny (2008). Loess uplands extend slightly
over the middle Vistula boundary and LBK settlement is registered there even in marginal
areas, previously regarded as uninhabited (Szeliga et al. 2020).

Further to the north stretches the vast area of the Polish lowlands. The strong relation-
ship between loess and the settlement of the LBK has been emphasized up until now
(e.g. Hofmann 2020), and this heavily influences the interpretation of any traces of occu-
pation outside this area — a perfect example of which being the Polish lowlands stretching
along the middle and lower Vistula River. Up until now, opinions regarding the special
function of lowland sites, diminishing new discoveries and stressing any hint of a tempo-
rary and ephemeral character, have been prominent in the discussion (Grygiel 2004;
Bogucki 2020), which leads to the necessity of emphasizing the opposite — the similarity
of these sites with the LBK loess norm (Pyzel 2010a; Plaza and Papiernik 2020). Similar
discussions take place regarding the LBK further west, for example in Brandenburg (Cziesla
2008; Ismail-Weber 2017).
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STATE OF RESEARCH ON THE LBK
IN THE POLISH LOVWLANDS ON THE VISTULA RIVER

Slightly more than 50 years ago, A. Kulczycka-Leciejewiczowa published a map with
a catalogue of all known LBK sites from the territory of Poland (Kulczycka-Leciejewiczowa
1968). It included 150 sites, 28 of them located in the lowlands on the Vistula River: six in
different parts of Mazovia, 20 in Kuyavia and Patuki, two in Chelmno Land. Since that
time, an impressive increase in data has taken place: in Lesser Poland itself, the number of
sites has increased by more than 11-fold (Czekaj-Zastawny 2008). Lowland sites are de-
picted in Fig. 1, and they will be briefly presented to the following regions:

Mazovia

In this region, the growth in data is very limited. There are no new sites in the south of
the region, in the vicinity of old discoveries from Sniadkéw Gérny and Swidry Male (these
sites are not considered on the map (Fig. 1), as they belong to the middle Vistula area) nor
in the north, near Lubiejewo. However, surveys of the Polish Archaeological Record (AZP)
and later field surveys by M. Bednarz from the University of Warsaw confirmed the exis-
tence of a settlement micro-region between the Vistula River and the Kampinos Forest, in
the Warsaw Basin meso-region, within the flood plain of the river. A. Kulczycka-Lecieje-
wiczowa mentioned three sites from this area, all registered in the early 20th century (Kul-
czycka-Leciejewiczowa 1968, 117, pt 68-70). Surveys in the last two decades of that century
revealed the existence of 10 new sites located within a total area of 70 km?. It is an agricul-
tural region of diverse conditions, mainly covered by poor, sandy soils, but also heavy al-
luvial and till soils. On two sites, small rescue excavations have recently been conducted
(Czastkdow Polski, Comm. Czosnoéw, site. 12, excavations by M. Czarnecki; Lomna Las,
Comm. Czosnoéw, site 4, excavations by M. Hrynczyszyn Archaios Sp. z 0.0.), which re-
vealed the existence of typical LBK settlement pits and artefacts such as pottery and
chipped and ground stones, which can be dated to the middle LBK with some archaic ele-
ments (LBK ITA according to Pyzel 2010a; LBK pottery analysed by author, publication in
preparation). These data argue for a relatively stable and quite early LBK occupation in
this region, which definitely deserves more attention in the future.

Kuyavia

Intensive archaeological research in this showcase region of the lowlands confirmed
the existence of a compact settlement group extending throughout Kuyavia to Patuki and
eastern Greater Poland. It consists of at least 453 sites: apart from the 388 published in
my Ph.D. catalogue (Pyzel 2010a), 46 sites discovered around Wietrzychowice (Papiernik
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et al. 2017; Papiernik et al. 2020) and 19 new sites registered during excavations on the A1
motorway route (Pyzel 2017; catalogue by Pyzel 2010a includes only sites on this route
discovered during previous surveys) were considered on the map (Fig. 1) as well. Sites are
clustered along water courses, glacial tunnel valleys and kettle lakes. Most of them are lo-

Fig. 1. LBK sites on the lower Vistula river. According to: Kulczycka-Leciejewiczowa 1968; Pyzel 2010;
Werra 2013; Gackowski and Biatowarczuk 2014; Czerniak et al. 2016; Papiernik et al. 2017, modified
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cated on or in the vicinity of fertile soils developed on ground clay moraine: famous
Kuyavian mollic gleysoils, but also cambisols and others (Pyzel 2010a; 2010b; Jankowski
and Sykula 2020).

Pomerania

The map published by Kulczycka-Leciejewiczowa includes only two sites from this re-
gion, both in Chelmno Land (Kulczycka-Leciejewiczowa 1968, 117, pt 79, 84). In this area,
the greatest increase in the number of LBK sites within the lowlands can be observed.
A recent catalogue by D. Werra (2013) lists 279 sites, which confirms previous conclusions
by R. Kirkowski that Chelmno Land belongs to one of the key regions of the LBK in modern
Poland (Kirkowski 1994). Most of the sites cluster in small valleys and on lakes, and the
majority of them are located on moraine upland covered by fertile cambisols.

On the other side of the Vistula River, some hitherto unknown enclaves have been
discovered recently in the Kociewie region. The first one is a group of 15 sites from the
Swiecie Plateau (Gackowski and Bialowarczuk 2014). I excluded the site Gadecz listed by
Gackowski and Bialowarczuk (2014) from this figure, as the dating was based only on
stone artefacts. Sites of this kind (loose stone artefacts), known, for example, from Mazo-
via (Salacinska and Salacinski 2010), were also not considered in this paper. These 15 sites
belong to two separate clusters located on small tributaries of the Vistula River. About 30
km further to the north, on the eastern edge of the Tuchola Forest, two traces of occupa-
tion were discovered at Warlubie, Comm. loco. Both sites are from rescue excavations on
the A1 motorway route: Warlubie site 3 — two pieces of pottery, Warlubie site 4 — one piece
of pottery (Gackowski and Bialowarczuk 2014). Another three sites — KoScielna Jania
site 13, Barlozno site 15, Bobrowiec-Kornatka site 5, are located ca. 40 km to the north
(Czerniak et al. 2016). A small campsite at Brody Pomorskie, site 20, Comm. Gniew, situ-
ated at a distance of 20 km from this cluster, remains the northernmost undoubted LBK
settlement (Felczak 1987). In the case of Bielawki, site 32, Comm. Pelplin, which is some-
times mentioned as belonging to the LBK (Ratajczak and Ostasz 2010; Koztowski and
Nowak 2019, 48), the very few Early Neolithic pottery fragments found there represent
post-LBK communities (personal communication L. Czerniak 2020. According to it,
BrzeZno, site13 was also excluded from the map in Fig. 1). A similarly misleading attribu-
tion to the LBK (even in the title of the publication Przybyt 2011), unfortunately even more
broadly repeated (e.g. Czerniak et al. 2016, 194 fig. 1), occured in the case of Juszkowo-
Rusocin, site 28, Comm. Pruszcz Gdanski, located 20 km further to the north of Brody
Pomorskie, on the boundary of the Vistula fens (Zutawy Wislane) and the Kashubian Lake
District. A single Neolithic potsherd, found during a rescue excavation on the A1 motor-
way, dates to the post-LBK cultures (Przybyl 2011).

In the case of the whole region of the Vistula fens, suggestions about the existence of
LBK sites have been repeated for many years (e.g. Kulczycka-Leciejewiczowa 1993, 44
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footnote 15). The AZP data mention one site at Giemlice, site 2, Comm. Cedry Wielkie,
dated according to a single potsherd (personal communication A. Gackowski 2020).
Taking into account its location in a peatland not suitable for a stable occupation during
the Atlantic period (Rosa 2000), it needs a re-examination, and thus it was not considered
on the map (Fig. 1). However, the AZP data also include a newly discovered LBK site at
Ostrowite, site 2, Comm. Chojnice, in the north-eastern part of the Krajna Lake District,
where traces of a stable settlement were excavated (Sikora et al. 2018), raising hopes of
further finds in the future in this hitherto unexplored region.

Most of the sites illustrated in Fig. 1 are known only from surveys, mainly (but not
solely) conducted as part of the AZP project. So far, it has covered ca. 90% of the Polish
territory, but the state of research is not uniform. Unfortunately, Pomerania, excluding
Chelmno Land, has most of the blank spots on its maps, although the regions close to the
Vistula River can be regarded as the best studied (Niedzi6tka 2018). Without a doubt, the
AZP project was the largest contributor to the increase in the data, and thus to the changes
in prehistoric settlement maps, even if the research was far from ideal, which has been dis-
cussed many times (e.g. Barford et al. 2000). The results are influenced not only by the
experience of the archaeologists who conducted the surveys themselves, but also those
estimating the chronology of the finds. It can be concluded that LBK sites are more likely
to be discovered in regions where they had been expected because of the existing know-
ledge of the LBK settlement patterns. But even there the results may not necessarily have
been very representative. For example, thanks to an intensive systematic survey conducted
recently in southern Kuyavia near Wietrzychowice, 45 LBK sites were discovered in an
area where, according to the AZP data from the 1980s, only two sites had existed (Papiernik
et al. 2017; Papiernik et al. 2020). Similar observations could be made for eastern Kuyavia
on the A1 motorway route: here also, the repeated survey conducted as a part of the rescue
excavation programme added 11 new sites to the four known from the AZP. Subsequent
rescue excavations additionally verified these estimations. The dating of 14 sites could be
confirmed, but 19 new ones were discovered as well. It is also worth mentioning that the
number of surface finds does not necessarily correlate with the size of a site (Pyzel 2017).
Recent research results clearly demonstrate that although the number of LBK sites known
from the AZP survey is astonishingly high, it is clearly lower than the true number of set-
tlements.

SETTLEMENT

Summing up all of the regions presented above, one obtains the number of 767 LBK
sites on the lower Vistula River, which is very impressive. It is almost as many as for the
whole of Lesser Poland (Czekaj-Zastawny 2008). Seven hundred thirty-two of them con-
centrate in the two core areas of Kuyavia and Chelmno Land, and 35 are scattered outside
of them. This total number of LBK sites on the lower Vistula River indicates that this was
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a remote, peripheral but nevertheless important region, which cannot be regarded as an
ephemeral, failed occupational experiment of the first farmers.

It needs to be stressed that on both the lower and upper Vistula River, similar research
methods (mainly the AZP survey) were applied. However, in the case of lowland peripheries
such as Pomerania (excluding Chelmno Land) or Mazovia, one can expect that some small
and undiagnostic find assemblages could not be classified properly, which was due to the
fact that not all local archaeologists were familiar with LBK material there. The state of
research is thus not always comparable, and conclusions from the core areas of Kuyavia
and Chelmno Land influence the interpretation of the whole lower Vistula region.

The LBK settlement there follows patterns known from other regions of this culture.
Its insular character is striking: the first farmers settled selected enclaves, preferring mo-
raine uplands with fertile soils developed on tills. It did not necessarily have to be the most
fertile mollic gleysols, characteristic especially for Kuyavia, which were traditionally re-
garded as a crucial factor attracting the farmers (Pyzel 2010a; 2010b). Their origin and age
are controversial, and it is not clear if they were readily developed in the Early Neolithic
(e.g. Szmyt 1996, 92, 93, further references therein). There is also a correlation of LBK
settlement with cambisols and albeluvisols, and in the case of young glacial landscapes
of the lowlands with a great variability of soils, it is sometimes difficult to estimate such
a relationship, as demonstrated by debates about LBK sites located on sandy soil (called
Podgaj-type sites: Domanska and Rzepecki 2009; Rzepecki 2013).

Not all suitable enclaves were occupied by LBK communities (Kukawka 1997), as was evi-
denced by a linear project running through Kuyavia, which did not reveal the existence of LBK
sites there (Pyzel 2010a, 172-173). Certainly not all enclaves have been discovered so far, as
the example of an incidental discovery of an LBK site at Ostrowite, site 2, perfectly indicates.

LBK sites cluster, not only in a linear order along water courses, but also in the lowland
landscape around kettle valleys and lakes. Not in every case could such clusters be de-
tected: on peripheries at Brody Pomorskie and Ostrowite, single sites were detected, and
further intensive surveys are required in their vicinities to trace potential neighbouring
sites. For example, the cluster south of Brody Pomorskie, excavated due to the construc-
tion of the A1 motorway, consists of three sites: a stable settlement at Ko$cielna Jania 13
(Czerniak et al. 2016) and two other sites — Borowiec-Kornatka 5 and Bartozno 15, where
loose finds of LBK provenance were found, indicating that activity in this area was not re-
stricted solely to Ko$cielna Jania. In general, as far as location of settlements is concerned,
patterns from other regions were also followed in the lowlands.

Character of settlement
The A1 motorway running from the north to the south, to a large extent close to the

Vistula River, forced rescue excavations of many sites, and their large scale brought new
information on settlement structures of LBK communities in the lowlands.
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In the case of Kuyavia, the motorway route cut through numerous micro-regions lo-
cated directly on the edge of the upland, on its boundary with the Vistula River valley,
which was a very favourable location. Large settlements (Ludwinowo, site 7, Kruszyn,
site 10, Wieniec, site 10: Pyzel (ed.) 2019; Plaza 2016, Maciszewski 2015) occupied con-
tinuously during the whole Kuyavian LBK could be detected for the first time. In the case
of Smolsk, site 2/10, a shift of occupation took place in the late LBK (Muzolf et al. 2012).
Areas of more scattered settlement with many individual houses could be identified as
well.

On the A1 route further to the north, similar, smaller settlements consisting of a few
houses were registered in Chelmno Land (Bocien, site 5: Malecka-Kukawka 2012; Werra
2013) and in Kociewie (KoScielna Jania, site 13: Czerniak et al. 2016).

No large settlements were detected there, and it is not clear if they existed there at all.
For Chelmno Land, it has been suggested that one settlement could be located on some
neighbouring hills. This hypothesis was connected with the concept of a shifting occupa-
tion (Gurtowski and Kirkowski 1994) and needs to be re-examined. In general, more de-
tailed research can reveal some occupational changes within and among micro-regions.
Probably not all micro-regions were inhabited during the whole LBK. The existence of
some clusters with such stability has so far been demonstrated only for Kuyavia (Grygiel
2004; Pyzel 2010a) and Chelmno Land (Kirkowski 1994).

On all sites excavated to a large enough extent to enable any kind of spatial analysis,
evidence of stable LBK settlement features was registered: large, clay extraction pits, typi-
cal lateral pits, sometimes with remains of houses among them, etc. For the most part,
these are poorly preserved, which makes their typological classification difficult, but the
fact that lowland houses follow the general patterns of iconic LBK longhouses is un-
questionable. Definitive examples of sunken-floor buildings are very seldom found
(e.g. Werra 2010b), and it is not clear if they occur on typical or atypical sites. There are
very few certain sites of other functions, such as temporary camp sites (e.g. Domanska and
Rzepecki 2010), although new data from the intensive survey near Wietrzychowice suggest
a relative high percentage of this type among all LBK sites (Papiernik et al. 2020). Macro-
botanical and faunal remains indicate a farming economy (e.g. Mueller-Bieniek et al.
2016) with an emphasis on cattle (Gillis et al. 2017; Marciniak 2020).

CHRONOLOGY

The lowlands as a whole were settled from the early to the late LBK. This whole chron-
ological sequence can be seen in Kuyavia and Chelmno Land. The situation in other re-
gions is not clear, as such continuity is not self-evident (e.g. Pechtl 2020).

The earliest assemblages dated to the Kuyavian phase I (typologically, with elements of
the oldest LBK associated with some early music note, i.e., LBK IIA, traits) occur close to
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the Vistula River valley, and the occupation later spreads to other regions, especially to the
west (Pyzel 2010a; 2014).

All these estimations are based on pottery typology, which is key for the relative chro-
nology. The uniformity of the music note stylistics makes such divisions difficult, and the
issue of potential stylistic stagnation must be also considered (Werra 2013).

The absolute time span for the LBK occupation in Kuyavia lies between 5300 and
5050-5000 calBC according to recent estimations (Marciniak et al. in preparation), which
is much shorter than previously assumed for the lowlands, especially for the end date,
formerly thought to be even as late as 4850 calBC (Czerniak 1994). Nonetheless, this chro-
nology definitely needs to be studied more extensively, as in general, there are very few
absolute dates for the LBK in the lowlands.

ORIGIN AND CONTACTS

There are two potential origin areas for the lowland LBK. An origin in Lesser Poland
has been the dominant hypothesis since the beginning (e.g. Kostrzewski 1933), but the role
of Lower Silesia has been stressed for at least 50 years now (Kulczycka-Leciejewiczowa
1979). The oldest lowland LBK assemblages, known since the 1980s, are distinguished by
a high proportion of Cracow Jurassic flint, which was interpreted as an indication of the
importance of the Warta River as a route of the first farming migration (Kozlowski 1988;
Czerniak 1994; Kirkowski 1994). In general, a hypothesis of many migrations from diffe-
rent regions, lasting through the whole lowland LBK, has prevailed in the scientific
discourse for many years. This polygenesis should be visible on a large, regional level
(Czerniak 1994; Kirkowski 1994), but even within small micro-regions as well (Grygiel
2004). My settlement analysis demonstrates that the colonization was quite rapid and in
fact completed during the early music note phase (LBK ITA: Pyzel 2010a). I also argue that
the very first settlers came from western Lesser Poland, where local communities culti-
vated intensive contacts with Moravia, as indicated by the characteristic Zofipole style of
pottery (Pyzel 2014). In the case of some sites from Chelmno Land, D. Werra suggests
some relations with Lower Silesia on the basis of mineral pottery temper (Werra 2013),
and this hypothesis definitely deserves more thorough studies.

Although there are almost no human remains of the LBK farmers and local hunter-
gatherers, which makes DNA and other analyses impossible, one can assume on the basis
of estimations for other regions that lowland LBK communities were also of migrant origin.
There are very few indications of relations with the local Mesolithic communities (Plaza
2015) still inhabiting the lowlands during this time. From the middle LBK, lowland com-
munities become more autonomous, and traditional connections with their areas of origin
grow weaker. Instead, east-west relations become more and more important, which can be
connected with migrations towards Western Pomerania.
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Lowland communities on the lower Vistula River maintained diverse contacts with
other groups, which are exemplified, for example, by items made of rare and exotic raw
materials such as obsidian, Volhynian flint or more common Cracow Jurassic flint
(Kabacinski et al. 2015; Pyzel and Was 2018). The first farmers belonged to a very broad
LBK circle of exchange, visible through stone artefacts made from amphibolite (Szydlowski
2017). There are also foreign elements in the pottery, even from the Eastern Linear cul-
tures (Pyzel 2009; Werra and Sobkowiak-Tabaka 2017). Apart from connections with the
south, which used to be favoured in the archaeological discourse on the lowland LBK,
there are close links with western Pomerania and even with the Elster-Saale region (Kir-
kowski 1993; Czerniak 1994; Grygiel 2004). Western influences can also be seen in house
architecture (Werra 2010a).

DISCUSSION: THE ROLE OF THE VISTULA RIVER
IN THE LIFE OF LBK LOWLAND COMMUNITIES

Rivers were important communication routes in prehistory (Haughey 2016). The Vis-
tula River has always been regarded as a major connection between Lesser Poland and the
lowlands, and this perspective has influenced interpretations of the first farming commu-
nities (e.g. Kostrzewski 1933). South-north contacts were crucial not only for the original
movement of LBK communities into the lowlands, but also later for the supply with flint
raw materials. Chocolate flint played a major role for the communities on the lower Vis-
tula River: its outcrops are located not far from the western bank of the river, at the begin-
ning of its middle course. Irrespective of the unresolved issue of exactly how it was ob-
tained — through exchange or directly from the source (e.g. Pyzel and Was 2018) — the
interesting question is whether it occurred along the Vistula River or not. K. Adamczak,
S. Kukawka and J. Malecka-Kukawka raised doubts about this possibility for the time of
the Funnel Beaker culture. In their opinion, this assumption is based on the mythos about
the special role of the Vistula River in Polish history and culture. In reality, the banks of the
river were swampy and overgrown with shrubs and weeds, and thus difficult to access and
to follow (Adamczak et al. 2017). Historical sources inform that conditions on the banks of
the Vistula varied through time; for example, between the 10th and 13th century AD, flood-
plains were broadly used for cultivation, but afterwards they became swamped and par-
tially flooded (Gieysztor 1982). The distribution of LBK sites, with a significant concentra-
tion of the earliest ones close to the Vistula River, indicates, however, that the river must
have played an important role in the original colonization of the lowlands by LBK com-
munities. This correlation is even more striking if one compares two linear projects cutting
through the region of Kuyavia, which offered a random sample of excavated sites. On the
Jamal and PKN Orlen gas pipelines, which ran from the east to the west, there were no
sites of LBK I; on the A1 motorway cutting through eastern Kuyavia from the north to the
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south, finds from this phase were registered in almost every micro-region (Pyzel 2010a,
172-173; 2014).

Sites located in the peripheries — Ko$cielna Jania in Pomerania and Czastkow Polski in
Mazovia — yield material quite early within the LBK II, and in both cases the excavations
confirmed the existence of regular occupation with settlement pits and ground stone finds
such as grinders, which is an argument against their interpretation as a kind of way station
on the way to major settlement areas. However, these remote peripheries definitely de-
serve more attention in future research, which may help to estimate their relationships
with core settlement regions such as Kuyavia or Chelmno Land (and others in the south).

LBK people could have travelled over long distances without leaving any archaeologi-
cal traces, and colonization may not necessarily have taken the form of a regular wave of
advance, in which one region is settled after another. It could have been much more of
a leapfrog colonization, such as in Bavaria, where sites located more in the west (thus fur-
ther from the origin) are older. Interestingly, the migrants did not always follow the Da-
nube, sometimes taking inland routes (Pechtl 2009). However, there are no inland sites in
Central Poland, on the Pilica or Warta rivers. S. K. Kozlowski and M. Nowak have recently
suggested that the so called “Wroclaw-Poznan corridor” was important for the LBK mi-
gration from Lower Silesia (Kozlowski and Nowak 2019). This connection actually played
a crucial role in the post-LBK time, and with regard to the majority of sites dated to this
period (Jankowska 1999). For the LBK, most of the sites lie close to the Vistula River,
which is an argument for the role of this river as a route of colonization as well as later
communication, even if contacts with the south grow weaker with time as the lowland
communities became more and more independent.

LBK sites cluster around traditional fords across the Vistula River known from his-
torical sources, such as Wloclawek, Nieszawa, Torun, Fordon and Chelmno (Gieysztor
1982). This supports the argument that the river was not an impenetrable barrier in the
Neolithic.

The distribution of flint raw materials confirms this view and indicates the role of the
river as a communication route. J. Kabacinski distinguished three zones of supply with
chocolate flint in Kuyavia. Only in zone I, stretching some dozen kilometres along the Vis-
tula River, was the full technological process from natural nodules to ready tools carried
out, and some specialized flint workshops could be found there (Kabacinski 2010; 2018).

It is not clear how the LBK people travelled. There are no dugout canoes or raft finds
from the LBK milieu, but wells, for example, showcase the skills of craftsmen, which were
advanced enough to produce them. Apart from the waterway, travel along the well-deve-
loped valley was also possible. Recent investigations reveal that the landscape in the Early
Neolithic could have been more open than previously assumed (Moskal del-Hoyo et al.
2016; Marciniak 2020), which made orientation easy. The whole colonization process
strongly indicates that LBK communities had an astonishingly deep knowledge of the
landscape, and that the Vistula River was an important element on their mental map.
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ABSTRACT

Brzeska-Zastawna A., Borowski M. P. and Zastawny A. 2021. The first find of LBK graphite-coated pottery in
Lesser Poland: Wieckowice, site 4, Krakow district. Sprawozdania Archeologiczne 73/1, 221-249.

In the years 2006-2011, at the site Wieckowice 4, rescue excavations were carried out in the eastern part of an
extensive (over 15 ha) multicultural zone. The most numerous are the remains of the LBK settlement from the
“music note” phase. The south-eastern part of the settlement was explored, discovering lines of building pits and
post holes belonging to 3-4 longhouses. A particularly unique discovery was a fragment of a LBK vessel with
powdered graphite preserved on the outer surface. In addition to the LBK ornament of engraved lines, it is deco-
rated in a manner referring to the ornamentation of the Eastern Linear circle (Tiszadob-Kapus$any group). The
presence of graphite on the vessel wall has been confirmed by the results of SEM-EDS analyses. This is the first
such find in Lesser Poland. To comprehensively address the cultural significance of this find we provide an up-
to-date overview of graphite usage in a wide range of LBK contexts.
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INTRODUCTION

In the years 2006-2011 at the site Wieckowice 4, Krakéw district (Fig. 1), archaeologi-
cal excavations were carried out related to the intensively developing residential buildings
in the eastern part of the site (Fig. 2). These were not wide-ranging, but spot tests, orga-
nized in places where new single-family houses, internal access roads to the property and
technical infrastructure were built. Within a few years, research work was carried out at
the construction sites of 10 buildings, two internal roads with a total length of 251 meters
and a 60-meter-long water line. A total area of 31 ares was examined. The type and scope
of the research was varied and depended on the implementation of several stages of invest-
ment works. The research excavations had different dimensions: e.g. 134.0 x 5.5 m; 117.0
X 4.0 m; 18.0 x 20.0 m; 25.0 X 12.0 m; 12.0 x 13.0 m; 60.0 x 0.6 m (Fig. 3). They were
located at a distance of several dozen meters from each other in an area of approx. 1 ha. In
this context, the nature of the research and the degree of exploration of the area should be
considered probative. In the years 2006-2011, the excavations were conducted by A. Za-
stawny (trenches I-XIV). In 2011, additional works were managed by I. Mianowska (trench
XV). The result of the research was the identification of a portion of a settlement with
longhouses of the Linear Pottery culture (LBK) and a settlement of the Lusatian culture
from the Bronze Age, as well as traces of a settlement of the Funnel Beaker culture and the
Lengyel culture (several features).

Site no. 4 in Wieckowice is located on the southern edge of the Krakdw-Czestochowa
Upland, 14 km north-west of the center of Krakow (Fig. 1). It has an area of over 15 ha and
occupies a well-exposed, wide terrain elevation, separating the valley of the Jurassic stream
called Kobylanka from the wide floodplain valley of the Rudawa river (Fig. 2). Particularly
favorable for prehistoric settlement, the topographic location of the described place and its
soil (loess formations) and water conditions, as well as the close proximity of Jurassic flint
outcrops should be emphasized. Prior to the excavation, the site was known only from
a surface survey carried out in 1987 (AZP 101-55/13).

During the excavation work in 2009 (Zastawny 2009), a complex of LBK construction
pits, adjacent to dwelling structures was discovered (features no. 45, 46, 47, trench IIL.9).
A fragment of the vessel with a graphite-coated surface come from one of them (feature no.
45). The use of this mineral in the preparation of the surfaces of the ceramics from
Wieckowice has been additionally confirmed by the results of archaeometric analyses dis-
cussed in this article. This is the first time that LBK ceramic materials in Lesser Poland
have been diagnosed with graphite powder on the vessel wall. This was the impetus for this
article and its discussion of the aforementioned vessel and the pottery and lithic inventory
of accompanying feature no. 45. The materials from the research on site 4 in Wieckowice
have not been published so far.

In 2012, a fragment of the vessel with graphite was made available for petrographic
research, conducted as part of a project led by A. Czekaj-Zastawny (see Rauba-Bukowska
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Fig. 1. Location of site 4 at Wieckowice in the LBK settlement area near Krakéw
(acc. to Zastawny and Grabowska 2014).
Main sites: 1 - Aleksandrowice site 2; 2 — Krakéw Olszanica, site 4; 3 — Bolechowice, site 9; 4 - Wiecko-
wice, site 4; 5 — Modlniczka, site 2; 6 — Modlnica, site 5; 7 — Krakéw Gérka Narodowa, site 9; 8 — Giebut-
téw, site 1; 9 — Wierzchowie, site 2 (Wierzchowska Gorna cave); 10 — Maszyce, site 1 (Maszycka cave);
11 - Ojcow, site 3 (W Okopach Wielka Gorna cave); 12 - Iwanowice Dworskie, site 1 (Babia Géra |, I);
13 - Iwanowice Whoscianskie, site 1 (Gora Klin); 14 —Pstroszyce; 15 — Miechow, site 65; 16 — Michato-
wice, site 27; 17 - Bronczyce, site 1; 18 — Przestawice, site 8; 19 — Kowala, site 1; 20 - Krakow Mogita,
site 62; 21 — Krakow Pleszéw, site 17-20; 22 — Krakow Branice, site 76; 23 - Krakow Wyciaze, site 5;
24 — Krakéw Cto, site 7; 25 — Zofipole, site 1; 26 - Igotomia, site 1; 27 — Ztotniki, site 1; 28 — Zagorze,
site 2; 29 — Szardw, site 9; 30 — Brzezie, site 17; 31 - Brzezie, site 40; 32 — Targowisko, site 16; 33 -Tar-
gowisko, site 14,15; 34 — Targowisko, site 12,13; 35 - kezkowice, site 1; 36 — Targowisko, site 1; 37 — Targo-
wisko, site 2; 38 — Targowisko, site 10,11
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Fig. 2. Wieckowice, site 4, Krakow district. Range of the site (1) with research area in 2006-2011 (2).
lllustration by A. Zastawny

and Czekaj-Zastawny 2020, tab. 1). The results of the analyzes performed at that time were
not made available to the authors of this article.

LBK SETTLEMENT AT WIECKOWICE

Most numerous at site no. 4 in Wieckowice are the remains of an LBK settlement from
the “music note” phase of this culture, with traces of residential buildings and flint work-
shops. The south-eastern part of the settlement was explored, in which lines of building
pits were discovered, along with post holes belonging to 3-4 above-ground pole-structure
buildings (Fig. 3). Apart from ceramic and flint products, obsidian and amphibolite arti-
facts were obtained. A total of 35 features were discovered and examined, including post
holes, construction pits, adjacent to dwelling structures and utility pits with ceramic ma-
terials — uniform in terms of style and chronology.

Despite the fact that the excavation covers a fairly large area (approx. 1 ha), the rela-
tively large distances between the archaeological trenches prevents us from recreating
a complete picture of the settlement layout. In one trench with an area of 12.0 x 13.0 m
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Fig. 3. Wieckowice, site 4, Krakéw district.
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without LBK features. lllustration by A. Zastawny
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(trench XV), a nearly complete structure of a longhouse was captured, consisting of 5 rows
of postholes and lines of construction pits at both long sides of the building (Fig. 3). In
other parts of the study area, construction pits with a partially preserved arrangement of
posthole pits, as well as those without rows of postholes (trench III; features 45, 46, 47;
Fig. 3). Thus, at the site in question, traces of four LBK longhouses were discovered: one
documented almost in its entirety (trench XV), two fragmentarily preserved (trench II, XI)
and one possible longhouse (trench III).

An important distinguishing feature of the settlement character is the abundance of
flint artifacts, which confirms the existence of flint workshops in which the preliminary
stages of processing took place, including initial trimming of nodules. Materials of this
kind come from the pits surrounding longhouses, including pit no. 45, in which a vessel
with an admixture of graphite was discovered.

LBK pottery from the settlement in Wieckowice represents a uniform ornamental style,
characteristic of the “music note” phase of this culture in Lesser Poland. Older and youn-
ger materials, typical of the Zeliezovce phase, have not been discovered in any of the fea-
tures. We associate the entire settlement with the “music note” phase and thus verify the
incorrectly defined relationship with the Zeliezovce phase, which, on the basis of an in-
complete assessment of materials, was previously attributed to the settlement in Wiecko-
wice (see Zastawny and Grabowska 2014, fig. 43; Rauba-Bukowska and Czekaj-Zastawny
2020, tab. 1).

Wieckowice belongs to the group of the most western LBK sites in the region near
Krakow, associated with the Rudawa River basin and the area of flint outcrops in the
southern part of the Krakow-Czestochowa Upland (Fig. 1). Sites with stray finds and cave
materials prevail here. There are also settlements with graves (Aleksandrowice site 2,
Giebultow site 1; Czekaj-Zastawny 2009) and a unique cremation cemetery, the only one
in Lesser Poland (Modlniczka, site 2; Czekaj-Zastawny and Przybyla 2012). Settlements
with longhouses are characteristic of the area in question. Such settlements include Bo-
lechowice, site 9 (Breitenfellner and Rook 1991), Krakéw-Olszanica, site 4 (Milisauskas
1986), Krakow-Gorka Narodowa, site 9, and Modlnica, site 5 (Czerniak 2010). On the map
of the entire region near Krakéw, they can be described as the western cluster (Fig. 1),
which is less numerous compared to the eastern grouping, including the settlements in the
Tusznica valley in the Wieliczka-Bochnia loess. Against this background, and according to
the current state of research, the settlement from Wieckowice presents itself as the farthest
west LBK settlement with longhouses in Lesser Poland (Fig. 1). The aforementioned site of
Bolechowice 9 is the one closest to our settlement, just 1.1 km to the east and located just
like Wieckowice on the right bank of Kobylanka stream; it also has traces of longhouses
from the same (“music note”) chronological phase (Breitenfellner and Rook 1991).
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FEATURE NO. 45. MATERIALS AND ANALYSIS

Feature no. 45 belongs to the complex of 3 construction pits (features 45, 46, 47), dis-
covered in trench III.9 (Fig. 4). The outlines of these features partly extend beyond the
boundary of the excavation on the west side, where the part with postholes of the long-
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Fig. 4. Wieckowice, site 4, Krakéw district. Plan with the arrangement of LBK features Nos. 45, 46, 47.
lllustration by A. Zastawny
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house structure is probably located (the zone outside the research area). Features 45 and
46 have a partially common outline, while pit 47 is located several dozen cm north of them.
The longitudinal axes of all features are oriented on a N-S axis. They have a layout typical
for construction pits, and with high probability they mark the south-eastern “corner” of
the LBK longhouse.

Pit no. 45 was preserved as an oval silhouette with an elongated outline and dimen-
sions of 188 x 108 cm (Fig. 4). From the north, it connects to a small pit (no. 46), which is
actually a shallower part of the described feature. At the level of discovery (approx. 50 cm
below the present ground level), the pit was filled with brown-black earth, mixed only on
its circumference with yellow loess. In its vertical section, the fill had a regular, trough-
shaped outline, with a thin layer of intensely black earth with daub lumps and charcoals
clearly distinguished at the bottom. From feature 45, a large amount of lithic material was
obtained (257 items), along with a less abundant collection of potsherds (46 fragments),
coming from at least 7 vessels of the LBK. A small, flat amphibolite adze was also disco-
vered. The fragments of the vessel with the graphite-coated surface were in the intensely
black layer of soil filling the bottom of the feature, at a depth of 40 cm below the level of
discovery of the pit (Fig. 4).

Pottery

1. Clay vessel preserved in twelve fragments (reconstructed belly diameter: 19.2 c¢m;
vessel height: 17.5 cm). Spherical belly merging into a clearly distinguished conical neck
with a slightly everted lip (Fig. 5: 2). On the belly, at the point of its maximum protrusion,
there is a small, vertically pierced handle (Fig. 5: 4). The vessel is richly ornamented with
engraved lines in various arrangements. There are 4-5 circular lines on the belly, enclosing
the space with smaller bands composed of 3 parallel lines in an arched arrangement (Fig.
5: 1). It cannot be determined whether these strands are separate, closed patterns of deco-
rations or whether they connect with each other in parts of the belly that are not preserved.
The ornament was made carelessly. The lines are discontinuous, uneven and repeatedly
corrected (Fig. 5: 4). There are traces of accidental indentation in many places (Fig. 5: 1).
In the ornamental zone, traces of graphite powder with a granulation of up to 2 mm, “scat-
tered” on a surface of 3.8 x 4.0 cm, were visible to the naked eye (Fig. 5: 1; 6: A, B). There is
an additional decorative field above the handle, connecting the belly with the conical neck
(Fig. 7). It is composed of vertical rows of zigzags, enclosed with diagonal lines engraved
on both sides, and a horizontal line from above (Fig. 5: 2; 6: C). Above this line, the neck
becomes a short spout with a slightly bent outward edge. The field with the zigzag orna-
ment placed above the handle is also fragmentarily preserved in another part of the vessel,
where graphite is also present, proving that the described vessel had at least 2 handles with
zigzag ornaments placed above them. The described bowl is a thin-walled vessel made of
dusty, loess-like clay. Very fine grains of sand are present in the ceramic mass. A crumbled
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fragment of pottery is visible on the outer surface. The cross-section shows the colour zon-
ing: light beige core, dark gray to beige-brown outer surface, brown-orange inner surface.

2. The upper part of a thin-walled hemispherical bowl, preserved in seven fragments,
with a mouth diameter of 17.5 cm (Fig. 8: 1). The vessel is decorated with an ornament of
engraved lines, with “note” points placed on and between the lines. Below the edge of the
rim, there is an horizontal line with an engraving around the vessel, under which fragmen-
tary, single, arched lines have been preserved, arranged in three U-shaped motifs, closed

|1cm

L™ SR e

Fig. 6. Wieckowice, site 4, Krakéw district. LBK vessel with graphite-coated surface from feature No. 45:
graphite powder on the outer wall (A, B); the upper part of the vessel, decorated with an engraving in the
style of the Tiszadob-Kapusany group (C). Photo by A. Susut and A. Zastawny
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0 3cm

Fig. 7. Wieckowice, site 4, Krakéw district.
Reconstruction of the LBK vessel with graphite-coated surface. lllustration by A. Zastawny

at the top. The walls of the vessel are badly damaged and the outer surfaces are completely
worn (no admixture).

3. Upper and middle parts (3 pieces) of a thick-walled hemispherical bowl with a mouth
diameter of 14 cm (Fig. 8: 2). The outer surface is uneven and rough with visible traces of
various admixtures in the pottery mass: ceramic and stone rubble, sand, plant ingredients.
There are three short, parallel lines on the belly.

4. The upper part of a thin-walled hemispherical bowl without ornament (4 pieces),
with a mouth diameter of 10.5 cm (Fig. 8: 4). Numerous traces of organic admixture are
visible on the partially preserved outer surface.

5. Top part of a thin-walled bowl with a conical neck (Fig. 8: 3). Reconstructed diameter
of the mouth — 20 cm. The outer surface is completely destroyed, the ornament is missing,
and the clearly visible composition of the pottery is grog and plant material. The vessel is
preserved in five fragments.

6. Two fragments of the belly of a thin-walled bowl with an ornament of engraved lines
in an arched pattern and “note” points on and between the lines (Fig. 8: 5). External sur-
faces worn down.

7. The belly of a thin-walled vessel (8 fragments) with a very poorly preserved “note”
ornament. External surfaces worn down.
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Fig. 8. Wieckowice, site 4, Krakéw district.
Fragments of the LBK pottery from feature No. 45.
lllustration by A. Zastawny
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8. Five small fragments of thin-walled vessels without ornament.

The pottery from feature no. 45, numbering 46 fragments from at least 7 vessels, is
a standard for the “music note” phase of the LBK in western Lesser Poland. It is repre-
sented by both the predominantly smooth, thin-walled pottery (Fig. 8: 1, 3-5) and thick-
walled ceramics (Fig. 8: 2). Reconstructable fragments came from hemispherical bowls of
various sizes and proportions. In one case, the upper part of a conical bowl was distin-
guished (Fig. 8: 5). The decoration has been preserved on several fragments, mainly in the
upper parts of the vessels. The engraved lines and the “note” points create simple composi-
tions, consisting of U-shaped motifs in the middle of the belly and horizontal lines below
the edge of the rim. The “note” points appear on and between the engraved lines (Fig. 8: 1).
On the belly of the thick-walled cup, three short, parallel lines are placed (Fig. 8: 2).

With the exception of the last fragment, where the original surface has been preserved
(rough, with traces of ceramic, stone, sand and plant admixture), the thin-walled ceramics
survived in a very poor condition (without external surfaces). The thin-walled pottery con-
tained fine-grained sand and organic material. Analogies to the pottery fragments dis-
cussed above can be found at many LBK sites near Krakéw. The most important are Bo-
lechowice, site 9 (Breitenfellner and Rook 1991), and Brzezie, site 17 (Czekaj-Zastawny and
Zastawny 2011; Czekaj-Zastawny 2014). The latter is a settlement with longhouses from
the “music note” phase, at which the graphite pendant and imported pottery (from the
Eastern Linear circle) come. Compared to the materials from Bolechowice, arched motifs
predominate in the systems of engraved lines from Wieckowice (Fig. 8: 1, 5), while in Bo-
lechowice, angular motifs are the most common (Breitenfellner and Rook 1991, fig. 6: r-t).
The same decoration, on the other hand, occurs on thick-walled ceramics (Fig. 8: 2) (Brei-
tenfellner and Rook 1991, fig. 6: u). In the construction pit of longhouse no. III (feature no.
90) at Brzezie 17, where a graphite pendant was discovered, the engraved ornamentation
with “note” points occurs in both arched and angular arrangements (Czekaj-Zastawny
2014, pl. 27: d-i). The inventory of this pit includes a fragment of a conical bowl (Czekaj-
-Zastawny 2014, pl. 27: c), similar to the one from feature 45 from Wieckowice (Fig. 8: 3).

In the materials from feature 45, the fragments of the vessel with graphite powder
stand out in all respects (Fig. 5; 6). Compared to the ceramics discussed so far, their tech-
nical condition is better, the preserved fragments are larger, and the ornamentation is
more varied and covers the entire surface of the vessel. Its shape is also a bit different. The
spherical belly, as in the case of typical bowls, turns into a conical neck with a slightly
everted lip (Fig. 5). Crushed pottery sherds of various sizes are present in the admixture in
the clay mass. (Fig. 6: A). The most important element (apart from the presence of crushed
graphite) is the decoration. The typical ornament of multiple engraved lines with U-shaped
motifs (Fig. 6: A) is accompanied by fields covered with vertical rows of zigzags, closed
with diagonally engraved lines on both sides and a horizontal line from above, located
above the handle (Fig. 5; 6: C). It is an ornament referring directly to the style of the Eastern
Linear group of Tiszadob-Kapusany (here we thank Dr. R. Hreha from the Slovak Academy
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of Sciences in KoSice for his consultation). Vessels with such an ornament are known from
the Eastern Slovak sites of Sarigské Michalany and Zemplinske Kopéany (Hreha and Sigka
2015, pl. 129: 7, 131: 4, 134: 1). The decoration in the form of arched engraved lines and
vertical zigzag lines, appearing (as in Wieckowice) as a composition on one vessel, ap-
peared on a pear-shaped vase in Zemplinske Kopéany (Hreha and Siska 2015, pl. 134: 1).
We also know of arrangements of vertical zigzags on ceramics of foreign origin from Lesser
Poland. From the above-mentioned site in Brzezie 17 comes a bowl with an everted lip,
imported from the environment of the Tiszadob-Kapus$any group (Czekaj-Zastawny 2014,
fig. 45: A; pl. 186: e). This is another element connecting the settlement of Wieckowice and
Brzezie (“music note” phase, longhouses, ornamentation of the Eastern Linear circle,
graphite). The technological difference of the discussed bowl with the graphite surface
from Wieckowice, and its ornamentation, which refers to the Eastern Linear style, seem to
indicate its status as an import. However, the carelessness of the ornamentation (imita-
tion?) and the presence of graphite raw material (probably put on the spot on the surface
of the vessel) suggest that it may rather be a local product.

The use of graphite powder, identified on the outer surface of the vessel discussed here,
represents the most common use of graphite in the LBK in Europe. Examples are known
from sites in Moravia, southern Bavaria, the Bohemia and Silesia (see the rest of the ar-
ticle). An analogy from the Bavarian site of Mangolding (Pechtl and Eibl 2011, Abb. 86)
deserves attention here. There, a graphite bowl was discovered with grains of crushed
graphite on the surface that most closely (except the mouth diameter) resembles the vessel
from Wieckowice (Fig. 13: 6).

Lithic artefacts

The few ceramic fragments were accompanied by numerous (257 specimens) lithic ar-
tefacts, including a small amphibolite adze (Flachhacke) with dimensions of 51 x 27 x 9 mm
(Fig. 10: 1) and 256 flint products made of the local brown Jurassic-Krakow flint. The vast
majority (58%) are flakes (149 specimens). Apart from that, there were 3 pre-core irregu-
lar forms and 4 single-platform flake cores, including a carinated initial core (Fig. 9: 4)
with dimensions of 61-77 mm in length, 36-69 mm in width and 38-90 mm in thickness
(the others represent similar types of boat-shaped cores, most often with crests, and with
trimmed sides and platforms), along with 1 splintered piece, 5 scaled flakes, 25 technical
flakes and blades, 8 tools, 12 blades, 37 chips and 12 chunks.

The so-called “technical” forms are represented predominantly by forms related to
core trimming — mainly by crested flakes (Fig. 9: 2; 13 specimens). Their average dimen-
sions are 51 x 49 x 16 mm. Crested blades are less numerous (Fig. 9: 3; 7 specimens), and
have average dimensions of 77 x 28 x 16 mm. Most were removed by hard-hammer per-
cussion. The exception is a very regular, partially crested débordant blade (Fig. 10: 4) with
a dihedral butt and a straight longitudinal section. The next group consists of secondary
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Fig. 9. Wieckowice, site 4, Krakéw district.
Selected LBK flint artefacts from feature No. 45.
lllustration by A. Brzeska-Zastawna
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i

Fig. 10. Wieckowice, site 4, Krakow district.
Selected LBK flint and amphibolite artefacts from feature No. 45. lllustration by A. Brzeska-Zastawna

crested blades and flakes (2 specimens each). Moreover, a repair flake appeared in the
form of a core tablet (Fig. 9: 5).

Tools are represented by a modest group of 8 artefacts, including: 1 endscraper on
a secondary crested blade (Fig. 10: 2) with dimensions of 52 x 23 x 8 mm, 2 truncated
blades (Fig. 10: 6, 7) with dimensions of 33 x 18 x 5and 32 x 15 x 4 mm, 1 retouched blade
(Fig. 10: 5) 21 mm wide and 6 mm thick, 2 retouched flakes, 1 flake perforator (Fig. 10: 8)
with dimensions of 34 x 42 x 11 mm, and a massive bifacial denticulate-notched tool of the
mining type on a chunk (Fig. 9: 1) with dimensions of 68 x 89 x 29 mm.

Among the flakes (149 specimens), there is a distinct group of specimens from the de-
cortication and initial core-trimming stages. Flakes with cortex constitute 72.5% of all flakes.
Fifteen are completely cortical, and 41 are specimens with more than 50% cortex (37.6% of
flakes in total). Fifty-two specimens are covered with cortex up to 50% (34.9% of flakes in
total). In addition, they have negatives of a trimming character. They have strongly convex
bulbs, sometimes double or dispersed bulbs with obtuse angles, depending on the angle of
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impact. They are often accompanied by Hertzian cones as well as bruises and crumbles.
These features prove that all trimming treatments are carried out by direct hitting with
a hard hammer.

Most of the blades are associated with the early stage of exploitation. All blades on
which tools were not made are covered to a varying extent with cortex, most often to a degree
exceeding 50% (Fig. 10: 3). Almost all of them are defragmented. Their average dimen-
sions are 19 mm wide x 5 mm thick. Butts are usually multi-negative, and less often single-
negative. Most of them were obtained by indirect percussion with an antler punch (striking
angle approx. 90 degrees, eraillure scars, convex bulbs, protruding lateral edge in the butt
part, flat butts, lip). Two of them could have been obtained by the pressure technique (an
angle of about 95 degrees, diffuse bulb, uniform thickness, a straight longitudinal section
with a slight bend in the distal part).

The only forms from the later stages of exploitation in this pit are represented by a modest
set of tools in the form of two truncated blades made on regular blades, 15 and 18 mm
wide. The blades on which the tools were made were obtained by antler punch. They have
a multi-negative and a single-negative butt, respectively, one prominent and one diffuse
bulbs, lips, and a right angle of striking. One has an eraillure scar. The secondary crested
blade on which the endscraper was made was detached by direct percussion. There are no
regular blades from advanced exploitation in the pit, but there are a few broken fragments
of such blades, along with unsuccessful blades or flakes on which fragments of the striking
surface were removed with traces of regular blade exploitation. This proves that the group
of regular blade blanks were taken out of the pit.

The inventory of the pit is dominated by the remains of flint-making activities related
to the decortication of raw material nodules, initial trimming and early exploitation. More-
over, the inventory shows a typical form of a massive, mining-type tool. All the described
elements indicate the typical production character of the inventory of pit 45, which is well-
known from the Lesser Poland LBK flint-production settlements located near outcrops of
flint (Lech 1981; Caspar et al. 1989), such as Krakéw-Olszanica 4, Modlnica 5 (Was 2010)
Spytkowice 26 or the closest sister site to Wieckowice in Bolechowice 9 (Milisauskas 1986;
Breitenfellner and Rook 1991; Brzeska-Pasek et al. 2018). Site 4 in Wieckowice is therefore
another settlement point of the LBK in the area near Krakéw related to the production of
flint products. The presence of graphite at the site in Wieckowice is particularly important
for research on the potential model of contacts and distribution of flint products from Ju-
rassic-Krakow flint from the areas near Krakow to the Silesian-Moravian environments.
A collection from one characterized feature does not entitle us to further conclusions in
this regard. A completely study of archaeological materials from Wieckowice 4 will pro-
bably provide an answer to the question of the general structure of the inventories, as well
as whether the settlement produced blades for export and whether this settlement could
have played a role in the flint-product distribution network.
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ARCHAEOMETRIC ANALYSIS OF GRAPHITE-COATED POTTERY

The scanning electron microscope examination was performed — without the applica-

tion of any conductive layers — on a small ceramic flake (several millimetres in diameter)
broken off from the exterior of the vessel. The observations were carried out by means of
a Hitachi S-3400 N device with tungsten cathode (low vacuum mode, air pressure 30 Pa)
in the Laboratory of Electron Microscopy, Faculty of Chemistry, University of Wroclaw.
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Fig. 11. Results of SEM-EDS examination of graphite-coated pottery from Wieckowice, site 4: A — low
magnification BSE image showing general view of the investigated ceramic surface. The two small rectangu-
lar features indicate the area shown in detailed view (Fig. 11: C) and the area used for EDS analysis (Fig. 11: B);
B — Representative EDS spectrum of graphite; C - detailed view of graphite-rich rock fragment. Identifica-
tion of particular minerals is based on interpretation of EDS spectra: Gr - graphite, Pl - plagioclase, Qtz - quartz,

ZnS - zinc sulfide (sphalerite or wurtzite)
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EDS spectra of particular mineral phases observed on the studied surface were acquired
using a Thermo Scientific Ultra Dry detector (resolution 129 eV), and were analysed by
Noran System 7.

In the low magnification BSE images, the analysed sample reveals a characteristic spotty
pattern composed of dark-grey angular particles (up to ca. 0.5 mm across) scattered on the
moderate-grey background of clay groundmass (Fig. 11: A). The spotty appearance is con-
sidered typical of ceramic surfaces covered with intentionally applied graphite coatings
(cf. Kreiter et al. 2014; Borowski 2017; Laciak et al. 2019). At higher magnifications, the
dark grey objects embedded in the groundmass can be recognised as strongly flattened
rock fragments with lepidoblastic or lepido-granoblastic structures and well-developed
foliation. EDS spectra indicate the extremely high carbon content of these particles (Fig.
11: B). The rock fragments tend to be monomineralic or nearly monomineralic. Besides the
predominant carbon-rich phase, showing a distinctive platy appearance, subordinate
intergrowths of other rock-forming minerals can be observed. These are mostly repre-
sented by quartz, feldspars and micas. Sporadically, individual isometric sulfide grains
(typically up to ca. 5 um across) also occur (Fig. 11: C). On the basis of the results obtained,
it may be assumed that the vessel’s exterior was deliberately covered with pulverized
graphite-rich metamorphic rock, such as graphite schist or graphite-muscovite schist. The
coating may be classified as poorly preserved (in places moderately well preserved). This
is indicated by its rather irregular distribution and the low amount of graphite-rich parti-
cles (up to ca. 15% of the surface area).

A small polished thin section (ca. 1 x 1 cm) was prepared from the graphite-coated sherd.
The limited size of the preparation was dictated by concern for the preservation of this
unique artefact. The thin section was analysed in both transmitted and reflected light by
means of a Nikon LV100POL microscope equipped with an LV-UEPI attachment. For the
purpose of petrographic characterisation, the descriptive system proposed by Quinn (2013)
was followed. The Udden-Wentworth classification was used for grain size description.

Fig. 12. Photomicrographs showing general view of ceramic thin section produced from the graphite coated
pottery fragment from Wieckowice, site 4 (PPL - plane polarised light; XN - crossed polarisers)
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The fabric (Fig. 12) is characterised by a very weakly bimodal grain-size distribution.
The predominant fine fraction (ca. 20-25 vol. % of ceramic body) is very well-sorted and
largely represented by medium silt to very fine sand grains (mode: 0.05 mm). The inclu-
sions of fine fraction are very angular to subrounded (mostly angular to subrounded) and
composed of predominant quartz; abundant feldspars; uncommon mica (mostly musco-
vite); rare opaque phases; and rare to very rare accessory minerals (including zircon and
tourmaline). The poorly-represented coarse fraction consists of a few angular quartz grains
of medium-to-coarse sand (up to ca. 0.6 mm; mode: 0.45 mm). The colour of groundmass
is brown to dark brown in both PPL and XN. In XN, the matrix is characterised by high
optical activity and stipple-speckled b-fabric. The voids are mainly represented by scarce
meso- to macro-vughs. Some of them show characteristics typical of organic-related po-
rosity, such as slightly blackened margins and enclosed charred plant remnants (see Quinn
2013, 97). No graphite flakes can be observed in the marginal part of the sherd in the
reflected light observation. This, however, should most likely be attributed to delamina-
tion of the coating, which tends to split off easily during thin section preparation, espe-
cially when dealing with poorly preserved surfaces (Laciak et al. 2019).

The predominant grain-size range of mineral inclusions in the analysed pottery frag-
ment can be considered indicative of ceramics produced from ubiquitous loess-derived
silty clays, which are widely available throughout southern Poland. These ubiquitous raw
materials were eagerly used by LBK potters in Central Europe (e.g. Rauba-Bukowska 2019,
13; Borowski et al. 2021). The individual sand-sized mineral inclusions could have been
present as either intrinsic components of the clay raw material or deliberately added du-
ring ceramic paste preparation. The former possibility appears more likely, since the pres-
ence of larger grains belonging to a psammitic fraction has been previously reported from
loess-like clays in Lesser Poland (Rauba-Bukowska 2019, 10). The scarce organic-related
voids should most likely be attributed to naturally or artificially incorporated impurities of
the paste rather than intentionally added vegetal temper. The presence of grog, tentatively
indicated by macroscopic observations of the sherd, has not been confirmed by petro-
graphic results. It cannot be ruled out, however, that this discrepancy is due to the rela-
tively small size of the studied thin-section and the inhomogeneous distribution of grog
fragments within the ceramic body.

GRAPHITE-COATED POTTERY FROM WIECKOWICE
IN TERRITORIAL AND CHRONOLOGICAL CONTEXT

Graphite was used in several ways in the LBK in Europe (Tichy 1961; Pavtik 1972; Pod-
borsky 1993; Nieszery 1995; HloZek and Kazdova 2007; Pechtl and Eibl 2011; Li¢ka 2011).
It was most commonly used in a powdered form, as a component of clays covering the
outer and inner surfaces of vessels (pottery with a graphite-coated surface) and as an ad-
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mixture of pottery masses from which whole vessels were produced (graphite pottery). In
pottery, graphite powder is most often present on smooth pottery, and less often on thick-
walled ceramics. Ornaments in the form of circular, perforated pendants are examples of
prestigious manifestations of graphite processing, and are discovered almost exclusively
in funerary contexts. The role of graphite as a valuable and rare raw material is empha-
sized by finds of lumps and blocks of raw graphite (often with traces of attrition), placed in
graves and discovered in settlements.

The discovery of a vessel covered with graphite powder at the site in Wieckowice is the
first documented example of the use of graphite in the production of LBK clay vessels in
Lesser Poland. It is also only the second recognized case of graphite use in any of the ma-
terials of this culture at sites in Lesser Poland. For the first time, an artefact made of this
raw material was discovered at a settlement from the “music note” phase of the LBK in
Brzezie, site 17, Wieliczka district. It is a circular graphite pendant with a hole for hanging
(Fig. 13: 1), found in a construction pit (feature no. 90) of one of the longhouses (Rodak
and Zastawny 2011, 20; Czekaj-Zastawny 2014, 86-87; Trabska and Wesetuchy-Birczynska
2014). It is the only decoration of this type known from any part of Poland. An admixture
of graphite powder was also found in a sherd of Neolithic pottery from feature no. 44 in
Stanislawice, site 10, Bochnia district (Nowak 2015, 64-68; Borowski 2015, 330-333). It
was pottery with the addition of crumbled fragments of graphite pottery (individual graph-
ite grains lying loose in the ceramic mass). The cultural affiliation of this feature has not
been clearly established, although its relationship with the LBK has not been ruled out
(Nowak 2015, 66).

In south-western Poland, the occurrences of graphite-coated pottery are largely con-
fined to LBK sites located in the northern foreland of the Moravian Gate (the Glubczyce
Plateau and its immediate surroundings). In Lower Silesia, an individual graphite-coated
sherd has been recognised only at the Skoroszowice site, in the Niemcza Strzelin-Hills (see
Laciak et al. 2019, fig. 1). It can be stated that graphite used in Neolithic ceramic produc-
tion in Upper Silesia was not of a local origin, since the area is dominated by sedimentary
rocks and, therefore, lacks natural deposits of graphite (as is also the case in Lesser Po-
land). The nearest sources of this particular raw material are attributed to metamorphic
rocks of the eastern part of the Bohemian Massif, with outcrops in the area of western
Moravia. It remains an open question, however, whether these were lumps of raw graphite
or rather graphite-coated vessels themselves that were transported. The results of an ex-
tensive archaeometric study on the late LBK ceramic assemblage from the Dzielnica site
indicate that at least one of the graphite-coated vessels was probably produced elsewhere,
as evidenced by its assignment to the non-local fabric group (Borowski et al. 2021). The
Dzielnica site has also provided several graphite-tempered pottery fragments. The pre-
sence of these coarse-ware sherds, hitherto unrecognised at any other LBK site in Poland,
is assumed to have resulted from the occasional trans-Sudetic importation of vessels from
northern Moravia (Borowski 2018; Borowski et al. 2021).
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9

Fig. 13. Examples of graphite pendants (1-3) and the use of graphite in the production of pottery as an in-

gredient of pottery mass (5) and as powder on vessel surfaces (4, 6-9) in various chronological LBK stages:

1 - Brzezie 17, Lesser Poland, “music-note”, settlement pit; 2, 3 — Aiterhofen-Odmuhle, Bavaria, LBK,

graves; 4 — Haimbuch, Bavaria, édltere LBK, pit near grave; 5 — Niederhummel, Bavaria, dltesten LBK, settle-

ment pit; 6 — Mangolding, Bavaria, dltesten LBK, 7 — Kosor; Bohemia, Lnk Il pit; 8, 9 — Kosot, Bohemia, Lnk I,

pits (1 - collection of Archaeological Museum in Krakéw, photo A. Susut; 2-6 /without scale/after Pechtl
and Eibl 2011; 7-9 after Licka 2011)
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Graphite finds associated with the LBK are much more numerous in the areas of graph-
ite deposits, mainly in Moravia and southern Bavaria (Tichy 1961; Pechtl and Eibl 2011;
Hlozek 2012). In Moravia, already by the 1960s, there were 60 known sites with graphite
and graphite ceramics (Tichy 1961). The use of graphite in the production of pottery in
Moravia is most fully discussed in relation to the finds from the TéSetice-Kyjovice settle-
ment, where pottery with traces of graphite powder occurred in 5 settlement pits (mostly
related to longhouses) as well as in one of the grave pits (HloZek and Kazdova 2007, 24;
Vostrovska 2018, 115, 119). Lumps of raw graphite and fragments of vessels with graphite
on the surfaces of the walls were discovered in the Moravian settlements of Vedrovice
(Ondrus 1975-76; Hlozek 2012) and Svinov (HloZek and Kazdova 2007).

Southern Bavaria clearly stands out on the map of LBK sites with graphite in Europe as
the only area where all uses of graphite by the LBK communities have been recorded
(Nieszery 1995; Pechtl and Eibl 2011). It is also the only area that has been thoroughly
discussed and cataloged in the materials of the LBK /33 sites/ (Pechtl and Eibl 2011).
Graphite appears here as a raw material used in the production of pottery (graphite pow-
der), both as an admixture in pottery masses (graphite pottery) and as a raw material for
covering the surface of dishes (pottery with graphite-coated surfaces). Examples of the use
of graphite in pottery are the most abundant (Fig. 13: 4-6). Finds of raw pieces of graphite,
often with signs of surface attrition, are numerous. Pottery with graphite, as well as raw
graphite lumps, are finds that have been discovered in Bavaria in both settlement and
burial contexts (Pechtl and Eibl 2011, 373-379). The most effective form of graphite use is
seen in ornaments in the form of circular and oval pendants with a hole (Fig. 13: 2, 3).
These prestigious items are known from Bavarian sites as stray finds and, above all, as
pieces of grave equipment. The most numerous series comes from the well-known ceme-
tery in Aiterhofen-Odmiihle (Nieszery 1995; Pechtl and Eibl 2011). An individual find of
a similar graphite pendant was also reported from northern Moravia (Davidova 2007, fig.
17, 30: 9).

The areas with graphite finds also include the Bohemia and Slovakia, although there
are definitely fewer such discoveries there. Pottery with traces of graphite is known from
the settlement in Kosof, Prague-West district (Li¢ka 2011, 71). Eight pottery sherds were
found there, with graphite used both as a component of ceramic mass and in the form of
graphite powder applied to the outer and inner walls (Fig. 13: 7-9). Interesting finds come
from Nitra in Slovakia, where at the LBK cemetery, similarly to Bavaria, pieces of raw
graphite were found in a male grave and in a child’s grave (Pavik 1972, 63, tab. 1). Interes-
tingly, the presence of graphite in LBK ceramic pastes was also recently reported from the
Kamyane-Zavallia site (southern Ukraine), situated in close proximity to a large graphite
deposit (Kiosak 2014, 124; Gaskevych 2017; Kiosak 2017, 258).

Graphite products and traces of graphite use in pottery production are known from all
developmental stages of the LBK in Central Europe. It is most clearly observed in areas
where examples of the use of graphite are the most numerous. In Bavaria, raw graphite —
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Fig. 14. Distribution and chronology of sites with longhouses on the background of the LBK settlement

zones in the Krakow region (acc. to Zastawny and Grabowska 2014, modified) with marked sites at

Wieckowice, site 4 (vessel with graphite-coated surface, photo by A. Susut) and Brzezie, site 17 (graphite

pendant, after Rodak and Zastawny 2011). Main sites: 1 — Krakéw Olszanica, site 4; 2 — Bolechowice, site

9; 3 — Wieckowice, site 4; 4 - Modinica, site 5; 5 — Krakéw Gorka Narodowa, site 9; 6 — Krakow Mogita,

site 62; 7 — Zagdrze, site 2; 8 — Szardw, site 9; 9 - Brzezie, site 17; 10 — Brzezie, site 40; 11 - Targowisko,
site 16; 12 -Targowisko, site 14,15; 13 - Targowisko, site 12,13; 14 - Targowisko, site 10, 11

in the form of untreated pieces and lumps with traces of attrition — is found in all LBK
phases (Pechtl and Eibl 2011, Abb. 2). Graphite on vessel surfaces (the most common) and
graphite in ceramic mass dominate in the older phases (ALBK, dltere LBK), while pen-
dants with a hole come from the middle and younger phases (mittlere, jiingere LBK). The
chronological range is also characteristic for the finds in Moravia, where pottery with
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graphite was found in the context of all LBK phases, except phase Ia (Podborsky 1993, 91).
On a multiphase settlement in Kosof in the Bohemia, graphite pottery and pottery with
graphite-coated surfaces were discovered in features dated to phase Ic and, above all, to
the IT Lnk phase (Li¢ka 2011, 71). In Nitra, Slovakia, the pottery of one of the graves in
which a graphite lump was deposited shows transitional features between the youngest
LBK phase and the oldest stage of the Zeliezovce group (Pavik 1972, 76-87). Both settle-
ments from Lesser Poland (Brzezie 17 and Wieckowice 4), from which the graphite pen-
dant and the graphite vessel originate, represent the middle, “music note,” phase of the
LBK (Fig. 14).

It is estimated that the use of graphite in the production of pottery had both practical
and aesthetic reasons (Podborsky 1993, 91; HloZek and Kazdové 2007, 29; Licka 2011, 71).
Graphite added to the pottery mass (eng. graphite-tempered pottery; pol. ceramika
grafitowa; cz. tuhova keramika; ger. Graphittonkeramik) increased the technical quality
of the vessel (thermal properties), while at the same time serving as an attractive ornament
(vielding black and shiny surfaces on the vessel walls). Graphite powder on the surface of
avessel (eng. graphite-coated pottery; pol. ceramika grafitowana; cz. tuhovand keramika;
ger. Oberfldchengraphitierung), the most common use of graphite in pottery, probably
already had an aesthetic function, and could be perceived as a rare and original ingredient
for finishing vessels. Moreover, it seems likely that this kind of surface treatment could
have served some symbolic or emblematic functions. For the above reasons, graphite
was a valuable raw material for exchange and could end up in areas remote from graphite
deposits, including Lesser Poland, along with other raw materials or finished products,
e.g. amphibolite tools.

FINAL REMARKS

The presented article discusses the materials from an LBK settlement pit (feature no.
45) at site 4 in Wieckowice, which was dated to the “music-note” phase. The site is situated
on the southern edge of the Krakow-Czestochowa Upland (Fig. 1). This location makes the
settlement discovered here stand out from the LBK settlement cluster near Krakow. Ac-
cording to the current state of research, it is the westernmost LBK settlement with long-
houses (Fig. 14). An additional distinguishing feature is its location in the immediate vicinity
of sources of Jurassic flint, which is reflected in the nature and number of flint inventories.

Fragments of an ornamented vessel with powdered graphite preserved on the outer
surface of its wall were discovered in feature no. 45 and constituted a very unique find.
This is the first such discovery confirmed in Lesser Poland. The presented results of an
SEM-EDS examination prove that the investigated ceramic surface was coated with pul-
verised graphite originating from remote metamorphic deposits. Unfortunately, in this
case, ceramic petrography does not provide any clear indications of the vessel’s prove-
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nance, since the ubiquitous loess-like clays tend to be very uniform throughout Central
Europe, in both textural and mineralogical terms. It seems likely, however, that this vessel
was produced locally and coated with imported graphite. This interpretation is consistent
with the results of ethnoarchaeological studies of Arnold (1985, tab. 2.3), indicating that
raw materials used for surface finishing, such as slips or paints, are often obtained from
relatively distant resources.

Not only is the presence of graphite noteworthy, but also, the use of this material on
avessel decorated in a style reminiscent of the ornamentation of the Eastern Linear group
of Tiszadob-Kapusany. As stated above, this vessel was probably made on the spot, using
imported graphite and foreign ornamental motifs. For this reason, the discussed artefacts
constitute an interesting source in the research on interregional contacts of the LBK settle-
ment cluster on the Vistula: Moravian graphite and Sudeten amphibolite (miniature adze
from feature no. 45) and references to the ornamentation of the Eastern Linear circle.

The discovery of graphite ceramics in Wieckowice has become an opportunity to recall
the issues of graphite use in the LBK in Central Europe and to present the position of finds
from Lesser Poland in this context. It can be assumed that there are many more finds of
graphite-coated or graphite-tempered pottery in the LBK of Lesser Poland (e.g. at the set-
tlement in Brzezie 17, from which the graphite pendant comes). The problem seems to be
the identification of graphite admixture on poorly preserved surfaces. The reach of graphite
over the upper Vistula may be confirmed by the relationship with the Silesian-Moravian
borderlands (lithic raw materials). An unquestionable distinguishing feature of the LBK
settlement near Krakow is the coexistence of traces of interregional contacts with both the
western (Silesia, Moravia) and eastern areas, from the Eastern Linear circle (eastern Slo-
vakia, north-eastern Hungary). In this regard, the graphite-coated vessel itself may be
considered unique in its stylistic syncretism, as expressed by the application of non-local
ornamentation patterns and the use of exotic raw material in surface finishing.

Acknowledgements

Valuable comments, consultation and assistance during the preparation of the article
were provided by Peter Téth (Masaryk University, Brno), Ivan Cheben, Michal Cheben,
Rastislav Hreha (Slovak Academy of Sciences, Nitra), Jana Mellnerova-Sutekové (Comenius
University, Bratislava), and Mirostaw Furmanek (University of Wroctaw). We would like to
thank everyone.

References

Arnold D. E. 1985. Ceramic theory and cultural process. Cambridge: Cambridge University Press.
Borowski M. 2015. Wyniki badafhi surowcowo-technologicznych ceramiki neolitycznej i z wezesnej
epoki brazu na stanowiskach 9 i 10 w Stanistawicach. In M. Nowak and T. Rodak (eds), Osady

z epoki kamienia oraz wczesnej epoki brqzu na stanowiskach 9 i 10 w Stanistawicach, pow.



The first find of LBK graphite-coated pottery in Lesser Poland: Wigckowice... 247

bocheniski (= Via Archaeologica. Zrédla z badarn wykopaliskowych na trasie autostrady A4
w Matopolsce). Krakow: Krakowski Zespot do Badan Autostrad, 323-335.

Borowski M. 2017. Methods of surface treatment on ceramic vessels from the Nadziejewo cemetery in
light of mineralogical analyses. In M. Kaczmarek (ed.), Nadziejewo. The Late Bronze Age and
Early Iron Age Cremation Cemetery in Central Wielkopolska (= Hyperborea. Poznariskie studia
nad epokq brqzu i wezesng epokq zelaza 2). Poznan: Instytut Archeologii UAM, 305-319.

Borowski M. 2018. Domieszki pozamiejscowych skal metamorficznych w ceramice kultur wstegowych
ze stanowiska w Dzielnicy (woj. opolskie). In V. Janak, M. Furmanek, A. Pfichystal and S. Stu-
chlik (eds), Petroarcheologicky vyzkum neolitu a eneolitu ve Slezsku (= Acta Archaeologica
Opaviensia 5). Opava: Filozoficko-pfirodovédecka fakulta Slezské univerzity v Opavé, 223-231.

Borowski M. P., Golitko M., Furmanek M., Nowak M. and Szczepara N. 2021. Addressing the issue of
the Early Neolithic pottery exchange through a combined petrographic and geochemical ap-
proach: a case study on LBK ware from Dzielnica (Upper Silesia, southern Poland). Archaeologi-
cal and Anthropological Sciences 13/5. DOI: 10.1007/512520-020-01244-6.

Breitenfellner A. and Rook E. 1991. Sprawozdanie z badan osady kultury ceramiki wstegowej rytej
w Bolechowicach-Zielonej, gm. Zabierzéw, woj. Krakow, stanowisko 9. Sprawozdania Archeolo-
giczne 43, 9-20.

Brzeska-Pasek A., Kenig R., Oberc T. and Nowak M. 2018. Wczesnoneolityczne osady w Spytkowi-
cach i ich rola w dystrybucji krzemienia jurajskiego. In V. Janak, M. Furmanek, A. Pfichystal
and S. Stuchlik (eds), Petroarcheologicky vijzkum neolitu a eneolitu ve Slezsku (= Acta Archaeo-
logica Opaviensia 5). Opava: Filozoficko-pfirodovédecka fakulta Slezské univerzity v Opave,
139-164.

Caspar J. P., Kaczanowska M. and Koztowski J. K. 1989. Chipped stone industries of the Linear Band
Pottery (LBP): Techniques, morphology and function of the implements in Belgian and Polish
assemblages. Helinium 29/2, 157-205.

Czekaj-Zastawny A. 2014. Brzezie 17. Osada kultury ceramiki wstegowej rytej (= Via Archaeologica.
Zrédla z badarn wykopaliskowych na trasie autostrady A4 w Malopolsce). Krakéw: Krakowski
Zespo6t do Badan Autostrad.

Czekaj-Zastawny A. and Przybyta M. 2012. ModlIniczka 2, powiat krakowski — cmentarzysko kultury
ceramiki wstegowej rytej i osady neolityczne (= Via Archaeologica. Zrédla z badar wykopali-
skowych na trasie autostrady A4 w Malopolsce). Krakow: Krakowski Zespot do Badan Auto-
strad.

Czekaj-Zastawny A. and Zastawny A. 2011. Sprawozdanie z badan ratowniczych na stanowisku 17
w Brzeziu, gm. Klaj, woj. matopolskie, z lat 2005-2006. In S. Kadrow (ed.), Raport 2005-2007.
Warszawa: Narodowy Instytut Dziedzictwa, 349-358.

Czerniak L. (ed.) 2010. Osady kultury ceramiki wstegowej rytej w Modlnicy, gm. Wielka Wie$, woj.
malopolskie, stanowisko 5 /AUT 5/ (unpublished elaboration for Krakowski Zesp6t do Badan Auto-
strad, Krakow).

Davidovéa T. 2007. Sarecky stupeii na hornim toku Moravy. Filozoficka fakulta Univerzity Karlovy
Ustav (unpublished MSc Thesis). Praha.



248 Agnieszka Brzeska-Zastawna, Michat P. Borowski and Albert Zastawny

Gaskevych D. 2017. Pottery with admixture of graphite and exchange networks in Neolithic of Ukraine:
problem statement. In Y. Morozova and P. Shydlovskyi (eds), Wetland Archaeology and prehis-
toric networks in Europe. Kyiv: Vita Antiqua Library, 41-42.

Hlozek M. 2012. Multidisciplinarni technologicka analyza neolitické keramiky (upublished PhD dis-
sertation, Masaryk University Brno). Brno.

HloZek M. and Kazdové E. 2007. Nalezy grafitu v kultufe s linearni keramikou v TéSeticich-Kyjovicich
a feSeni otazky jejich provenience. Sbornik praci filozofické fakulty brnénské university M7, 23-31.

Hreha R. and Sigka S. 2015. Bukovohorskd kultira na Slovensku vo svelte vijskumov v Sarisskijch
Michalanoch a Zemplinskych Kopéanoch (= Archaeologica Slovaca Monographiae 20). Nitra:
Archeologicky tstav Slovenskej akadémie vied.

Kiosak D. 2014. Settlements and indigenous populations at the easternmost fringe of the Linear Pot-
tery culture. Eurasia Antiqua 20, 117-141.

Kiosak D. 2017. Kamyane-Zavallia, the Easternmost Linear Pottery culture Settlement Ever Excavated.
Sprawozdania Archeologiczne 69, 253-269.

Kozlowski J. K. 1970. Z badan nad wytworczos$cia krzemieniarska w kulturze ceramiki wstegowej ry-
tej. In J. K. Kozlowski (ed.), Z badarn nad kulturq ceramiki wstegowej rytej. Krakow: Polskie
Towarzystwo Archeologiczne, 73-94.

Kreiter A., Czifra Sz., Bend§ Z., Egri Imre J., Panczél P. and Véczi G. 2014. Shine like metal: an ex-
perimental approach to understand prehistoric graphite coated pottery technology. Journal of
Archaeological Science 52, 129-142. DOI: 10.1016/j.jas.2014.07.020.

Lech J. 1981. Gérnictwo krzemienia spotecznosci wezesnorolniczych na Wyzynie Krakowskiej. Ko-
niec VI tysiqclecia — 1 potowa IV tysiqclecia p.n.e. Wroctaw, Warszawa, Krakow, Gdansk, £6dz:
Zaktad Narodowy im. Ossolinskich.

Licka M. 2011. Osidleni kultury s linearni keramikou v Kosofi, okr. Praha-zapad. Fontes Archaeologici
Pragenses 37. Praha: Narodni Muzeum.

Laciak D., Borowski M.P., Lydzba-Kopczynska B., Baron J. and Furmanek M. 2019. Archaeometric
characterisation and origin of black coatings on prehistoric pottery. Geochemistry 79, 453-466.
DOI: 10.1016/j.chemer.2019.07.004.

Milisauskas S. 1986. Archeological investigations on the Linear culture village of Olszanica. Wro-
claw, Warszawa, Krakow: Polska Akademia Nauk.

Nieszery N. 1995. Linearbandkeramische Grdberfelder in Bayern (= Internationale Archdologie 16).
Espelkamp: Verlag Marie Leidorf.

Nowak M. 2015. Materialy kultury ceramiki wstegowej rytej i kultury pucharéw lejkowatych na stano-
wisku 10 w Stanistawicach. In M. Nowak and T. Rodak (eds), Osady z epoki kamienia oraz wcze-
snej epoki brqzu na stanowiskach 9 i 10 w Stanistawicach, pow. bocheriski (= Via Archaeologica.
Zrédla z badarn wykopaliskowych na trasie autostrady A4 w Malopolsce). Krakéw: Krakowski
Zespo6t do Badan Autostrad, 61-72.

Pavitk J. 1972. Neolithisches Griberfeld in Nitra. Slovenskd Archeolégia 20/1, 5-105.

Pechtl J. and Eibl F. 2011. Die neolithische Graphitnutzung in Siidbayern. In K. Schmotz (ed.), Vor-
trdge des 29. Niederbayerischen Archdologentages. Rahden/Westf.: Verlag Marie Leidorf, 349-432.



The first find of LBK graphite-coated pottery in Lesser Poland: Wieckowice... 249

Podborsky V. 1993. Néastup zamédlénske civilizace. In V. Podborsky (ed.), Pravéké déjiny Moravy
(= Vlastivéda Moravska 3). Brno: Muzejni a vlastivédna spoleénost, 71-154.

Quinn P.S. 2013. Ceramic petrography: the interpretation of archaeological pottery and related
artefacts in thin section. Oxford: Archaeopress.

Rauba-Bukowska A. 2019. The diversity of ceramic raw materials used in the production of Neolithic
vessels in the upper Vistula basin near Krakow. Analecta Archaeologica Ressoviensia 14, 7-16.

Rauba-Bukowska A. and Czekaj-Zastawny A. 2020. Changes in the pottery production of the Linear
Pottery culture. Origins and directions of ideas. In M. Spataro and M. Furholt (eds), Detecting
and explaining. Technological innovation in Prehistory, Scales of Transformations 8. Leiden:
Sidestone Press, 73-83.

Rodak J. and Zastawny A. 2011. Archeologiczna autostrada. Wykopaliska przy wielkich inwesty-
cjach drogowych pod Krakowem (Archaeological Motorway. Excavations carried out during
great road investments near Krakéw). Krakow: Muzeum Archeologiczne w Krakowie, Krakowski
Zespo6t do Badan Autostrad.

Tichy R. 1961. O pouzivani tuhy v mladsi dobé kamenné. Pamatky archeologické 52/1, 76-84.

Trabska J. and Weseluchy-Birczyniska A. 2014. Badania fazowe i strukturalne grafitowej zawieszki ze
stanowiska Brzezie 17, gm. Klaj. In A. Czekaj-Zastawny, Brzezie 17. Osada kultury ceramiki wste-
gowej rytej (= Via Archaeologica. Zrédla z badar wykopaliskowych na trasie autostrady A4
w Matopolsce). Krakow: Krakowski Zespot do Badan Autostrad, 491-498.

Vostrovska I. 2018. Tésetice-Kyjovice — komunitni areél prvnich zemédéleti (upublished PhD disser-
tation, Masaryk University Brno). Brno.

Was M. 2010. Materialy krzemienne. In L. Czerniak (ed.), Osady kultury ceramiki wstegowej rytej
w Modlnicy, gm. Wielka Wie$, woj. malopolskie, stanowisko 5 /AUT 5/ (unpublished elaboration
for Krakowski Zespot do Badan Autostrad) Krakow.

Zastawny A. 2009. Sprawozdanie z przeprowadzenia badan archeologicznych na stanowisku Wiecko-
wice, st. 4, gm. Zabierzow, woj. matopolskie (unpublished report for Provincial Heritage Protec-
tion Office in Krakéw). Krakow.

Zastawny A. and Grabowska B. 2014. Materialy kultury ceramiki wstegowej rytej ze st. 10, 11 w Targo-
wisku, pow. wielicki. In A. Zastawny (ed.), Targowisko, stan. 10, 11. Osadnictwo z epoki kamienia
(= Via Archaeologica. Zrédla z badar wykopaliskowych na trasie autostrady A4 w Malopolsce).
Krakow: Krakowski Zesp6t do Badan Autostrad, 63-253.






SPRAWOZDANIA ARCHEOLOGICZNE 73/1, 2021
PLISSN 0081-3834
DOI: 10.23858/5A/73.2021.1.2715

llia Palaguta', Elena Starkova?

EASTERN LBK POTTERY: SOME OBSERVATIONS
ON PRODUCTION TECHNIQUES
AND THE SYMMETRICAL STRUCTURE OF ORNAMENTS
(FLORESTI AND NIEZWISKA)

ABSTRACT

Palaguta 1. and Starkova E. 2021. Eastern LBK pottery: some observations on production techniques and the
symmetrical structure of ornaments (Floresti and Niezwiska). Sprawozdania Archeologiczne 73/1, 251-267.

There are two collections that are stored in Saint Petersburg originating from the first LBK sites (Floresti I and
Niezwiska) investigated in the USSR during the 1950-60s by Tatiana Passek and Katerina Chernysh. Despite the
incompleteness of this material, it allows us to make several observations regarding technical aspects of pottery
production and its ornamentation. The production of LBK vessels is based on a coiling with subsequent forming
by the “paddle-and-anvil” technique. Principal distinctions between production techniques make it possible to
exclude the idea of links between the LBK and the subsequent Precucuteni-Tripolye A culture. The specifics of
the forms and techniques of LBK ornamentation allows to propose that such ornamentation originates from
non-ceramic prototypes. Additionally, the symmetrical analysis of Eastern LBK ornamentation indicates diffe-
rences in symmetry preferences between the LBK and Cucuteni-Tripolye populations. According to the hypothesis
of D. K. Washburn (2018), such a difference may indicate distinctions in the social structures of these cultures.

Keywords: LBK pottery, pottery technology, ornament, symmetrical analysis
Received: 07.04.2021; Revised: 08.04.2021; Accepted: 17.05.2021

1 Saint Petersburg Stieglitz State Academy of Art and Design, Solyanoy pereulok 13, 191028 St. Petersburg,
Russia; ipalaguta@yandex.ru; ORCID: 0000-0003-2308-7586

2 State Hermitage, Dvortsovaya Naberezhnaya (Embankment) 34, 190000 St. Petersburg, Russia;
astarkova2012@yandex.ru; ORCID: 0000-0002-1773-1737



252 llia Palaguta, Elena Starkova

INTRODUCTION:
EASTERN LBK AND COLLECTIONS FROM FLORESTI AND
NIEZWISKA IN SAINT PETERSBURG

The beginning of the study of the “Eastern” Linear Pottery culture (Linearbandkera-
mische Kultur, LBK) in the former USSR (specifically, what are now the Republic of Mol-
dova and Ukraine) dates back to the second half of the 20® century. It is rightly associated
with the name of Tatiana S. Passek (1908-1968), one of the largest figures in the history of
studies on the Neolithic and Eneolithic of Eastern Europe, as well as with her student
Ekaterina K. Chernysh (1924-2006).

The first Eastern LBK sites that were investigated since the 1950s were Floresti in Mol-
dova and Niezwiska in Ukraine. Interest in them was primarily due to the fact that, at these
sites, a consistent pattern of LBK layers overlain with layers from the Tripolye culture was
found, which may exemplify the stratigraphic column for the Neolithic in these territories.
The question of the origin of the Tripolye culture was also actively discussed in post-war
historiography. From the point of view of N. Ya. Marr’s “stadial theory”, which had domi-
nated in the USSR since the 1930s, “new” archaeological cultures in a region were likely to
have evolved through changes undergone by the previous ones that occupied the same ter-
ritory (Klejn 1993, 21-22). According to Tatiana Passek, the “Tripolye culture is generally
autochthonous in its origin and is associated with the early Neolithic LBK culture” (Passek
1949, 235). This intensive discussion was inspired by Sergey N. Bibikov’s suggestion that
the Tripolye-Cucuteni culture originated in the Balkan-Danubian area and spread through
migrations of its carriers from this region (Passek 1954; Bibikov 1955). Echoes of these
discussions continue to reverberate in the assertions of researchers regarding the “in-
fluences” of LBK traditions on Precucuteni-Tripolye ceramics — for example, in the idea
that the Early Tripolye population that assimilated the “descendants of LBK tribes” might
have “take[n] over the technology of tableware” (Zbenovich 1989, 177, 197), or other “cer-
tain characteristics” both of table and kitchen-ware (Burdo 2004, 111).

The materials from these settlements can be found in various museums, including the
one in Saint Petersburg. The collection of ceramics from Floresti is kept in the Peter the
Great Museum of Anthropology and Ethnography (the Kunstkamera) RAS. This is a selec-
tion of ceramics from the excavations of different years: 1956-1958 and 1960 (Inventory
6484). The majority of the materials are in The National Museum of History of Moldova in
Chisinau. The examples from these collections have been repeatedly published in special
and generalizing works (Passek and Chernysh 1963; Chernysh 1996; Larina and Dergachev
2017), but it is not clear which collection was used for statistics (Larina 1999, 58, fig. 48-
55, 58).

The settlement of Floresti I was situated on the bank of Raut River in Northern Mol-
dova. The stratigraphic horizon of the LBK is “poor of finds,” and covered by the Tripolye
A — Precucuteni II level. During excavations of more than 2000 m? that took place there in
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1955-58 and 1960-61, “the remains of eight big cellar dwellings” and eight “consumer pits”
were found. As noted by the authors of the excavations, “almost all dwellings are arranged
in rows, from east to west, forming a street,” and the whole square of the village is around
120x120 meters (Passek and Chernysh 1963, 23).

As can be seen in the published drawing, the pits were arranged linearly, stretching
from north to south, with a distance of 6-8 m between them. Based on analogies with the
LBK settlements in Central Europe, we may be dealing with not only with pit-huts, but
also with elongated pits, usually located along the edges of the frame-and-pole “long
houses” that were typical of this culture. The fills of the pits, which included layers of ash
and coal, saturated with animal bones and fragments of ceramics, does not contradict this.
It is quite difficult to trace the pillars of the house frames in the “yellowish loams” that
underly the chernozem soil. Various authors (Lenneis 2005, 57, fig. 5; Saile et al. 2016,
9-11, Abb. 6) have already proposed reconstructions of the locations of these houses.

The total size of the collection stored in the MAE RAS is relatively small, consisting of
about 1150 fragments. Calculations show a predominance of coarse pottery (kitchenware)
with rough surfaces (80%), as well as the almost absolute dominance of spherical vessels
in both categories of fine (tableware) and coarse ware.

The majority of materials from the site at Niezwiska, which were excavated between
1951 and 1957, are stored in the Ivano-Frankivsk local history museum. There are only 18
vessels from a burial found in 1953, that storied in State Hermitage museum, St. Pe-
tersburg (Inventory 2171). The materials were published by E. Chernysh (Chernysh
1962). It is obvious here that the pit near the longitudinal edge of the LBK “long-house”
was interpreted as a “pit-hut”. The mentioned burial was near its edge.

Thus, the material available to the authors is fragmentary, and in both cases, it does
not constitute a complete archaeological assemblage. There is no sense in republishing it;
however, these ceramics are excellent material for making observations on the technique
of pottery manufacture and ornamentation, as well as for the study of the principles of
organization of ornamental compositions.

LBK POTTERY TECHNIQUES

Based on the ceramics from Floresti and Niezwiska, several observations on the tech-
nologies of the vessels’ manufacture and decoration were made (Kozhin and Palaguta
2016). Recent studies allow us to supplement some of the conclusions.

The study of the composition of the raw materials of LBK ceramics has been greatly
expanded in recent years thanks to the research of A. Rauba-Bukowska and S. Kadrow
(Czekaj-Zastawny et al. 2017; Kadrow and Rauba-Bukowska 2017a; Kadrow and Rauba-
-Bukowska 2017b; Kadrow et al. 2017; Kadrow et al. 2018). Without questioning the
conclusions of the authors, who revealed the differences in ceramic materials and re-
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Fig. 1. Floresti |: LBK pottery from excavations by T. Passek. Peter the Great Museum of Anthropology
and Ethnography (the Kunstkamera) RAS, St. Petersburg
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constructed the possible paths of migration of LBK groups, it should be noted that the
particular selection of ceramic raw materials is also influenced by the properties of local
clays, to which the population needed to adapt when occupying new territories.

The general characteristics of the raw materials of LBK ceramics are largely deter-
mined by the entire technological chain, where the “paddle-and-anvil” technique is used as
the main modus operandi in the formation of the vessels in both the Western and in the
Eastern areas of this archaeological culture (Gomart 2011; Gomart 2014; Kozhin and
Palaguta 2016). This necessitates the exclusion of large solid impurities (crushed screes or
fireclay) in the material, which would damage the vessel walls during the use of this tech-
nique. Therefore, in the manufacture of Linear Pottery, finely crushed non-organic impu-
rities, such as sand and powdered chamotte, or organic substances (chaff, or perhaps dried
manure) were used. When moving to new territories, the choice of admixtures to the raw
clay material was determined both by the already established skills (as indicated by the
differences in impurities), and by the characteristics of local raw materials.

Vessels’ blanks were assembled from coils or narrow strips. There is an example of
a “kitchen” vessel in Floresti, the walls of which, after coiling, were not hardly modified by
secondary forming operations. The oval coils can be clearly seen at fractures (Fig. 1: 3). The
walls of the vessel turned out to be thick, but its surface was smoothed out, so that the ir-
regularities are visible only from the inside. However, this is an exception to the rule. Most
of the vessel walls bear the traces of extensive transformations as a result of beating (Fig.
1: 4). The walls of the tableware vessels made of fine-structured clay are especially trans-
formed by the “paddle-and-anvil” technique (Fig. 1: 1-2). The use of coils rather than strips
in several cases is indicated by the disorder of their joints (Fig. 1: 1, 5).

Indicators of the use of the paddle-and-anvil technique are:

— coils are largely strained, joints between coils or strips are also stretched and de-
formed (Fig. 2: 1);

— the structure of sherds is layered; the orientation of inclusions that are visible in the
cross-sections of sherds is preferably along the surface (Fig. 2: 4);

— use of paddle-and-anvil technique requires the use of finely granulated impurities
that do not damaged the walls of the vessels: sand (crushed, powdered gruss or chamotte)
or organics (chaff or, perhaps, dried manure) (Kozhin 1964; Rye 1981);

— flat traces of a paddle on the upper surfaces, and corresponding traces of an anvil on
the inner surfaces of vessels;

— these features are consistent with the predominantly spheroidal shapes of vessels
that usually do not have explicit ribs (This quite eloquently demonstrates the closeness of
the LBK forms to the spherical amphoras of the Corded Ware cultures of Europe, the Kara-
suk culture of Southern Siberia, and the ceramics of Melanesia, where the paddle-and-an-
vil technique was also used (Kozhin 1964; Kozhin and Ivanova 1974). It is obvious that
there is no need to talk about any genetic continuity between these cultures; the morpho-
logical similarity of their ceramics is due only to the use of similar techniques).
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Fig. 2. Floresti I: LBK pottery from excavations by T. Passek. Peter the Great Museum of Anthropology
and Ethnography (the Kunstkamera) RAS, St. Petersburg
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The unity of the ceramic assemblage of the LBK, despite the differences in the ceramic
raw materials between “kitchen” and “table” ware, confirms the use of the paddle-and-an-
vil technique for both categories of pottery. “Kitchen” vessels can be quite large: the dia-
meter of the rim of one sample from Floresti, which is represented in numerous, loosely
connected fragments, is over 34 cm, and the height of the vessel height could exceed 70 cm
(Fig. 1: 5). There is a typical admixture of chaff in the paste of this vessel. Both the walls
and the rim are formed by beating, which is visible in the traces of the paddle on the upper
surface, and by the strained joints between the coils or strips. The surface is smoothed af-
ter beating. The bottom of this vessel is rounded. The firing is uneven: the upper part of the
vessel is yellowish, but there are also large, gray-colored spots on the walls that occurred
because of an inability to form a homogeneous firing environment.

LBK pottery belongs to the round-bottom tradition that is based on the use of blanks
shaped as semi-spherical bowls, which are flattened later on in the pot-making process.
The body/bottom passage is smooth. As can be seen in several fragments, the line between
the walls and the bottom is formed by a series of paddle blows (Fig. 2: 2), and only one case
in the Floresti collection demonstrates the use of scraping for modification after beating
(Fig. 2: 5).

There is a completely different set of technological operations in the Tripolye-Cucuteni
ware, which formed another “operational chain”. The paddle-and-anvil technique is not
used either in the early period Precucuteni-Tripolye A or later, even when a number of
vessels of “Steppe” origin created by this technique appeared in the Tripolye assemblages
(Palaguta 2007, 67-72). Tripolye vessels are constructed from wide clay bands with subse-
quent scraping and trimming. These techniques allow the use of large fractions of cham-
otte as admixture.

The only evidence of possible connections between the LBK and Precucuteni-Tripolye
A ceramics are the finds from the LBK level at the site of Tirpesti, located in Subcarpathian
Moldova, where some LBK vessels were decorated with carved decorations like the earliest
Precucuteni pottery (Marinescu-Bilcu 1971). These fragments obviously represent an at-
tempt to decorate an LBK vessel with an ornament inherent to another tradition, but the
same ornamental techniques are more typical for the pottery of the Boian-Giulesti culture,
which predates the Precucuteni culture, and is conventionally synchronous to the LBK.
That is why the role of LBK culture in the genesis of the Precucuteni-Tripolye culture can
be excluded.

The lines of pottery decoration in Floresti, just as in Niezwiska, are mostly cut with a sharp
instrument on clay that is in the nearly ‘leather-hard’ condition. The depth of the lines is
1.5-2 mm, cutting the wall by almost half of its thickness (Fig. 2: 6). The ‘dots’ were made
after the lines, and their inner surface is rough, as can be expected when working with
a dried preform (Fig. 2: 1-3, 5).

The smoothing and polishing of the surface of the tableware was made after the com-
pletion of its ornamentation. There are some cases in Floresti in which the ornamental
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lines were erased during the polishing process (Fig. 2: 3). Thus, the use of the paddle-
and-anvil technique and surface polishing obviated the need to use engobe for surface
smoothing, unlike the ceramic processes of the most Balkan cultures, included the Cucu-
teni-Tripolye culture.

The manner of decoration, which resembles a woodcarving, as well as the “free” man-
ner of early LBK ornaments, which are not related to the tectonic of the vessel’s shape, may
provide evidence of the influence of the processing of non-ceramic items (Schuchhardt
1909; Kozhin and Palaguta 2016, 248).

In Floresti, traces of red paint are revealed on separate fragments of the “table” ware,
and one of the “kitchen” vessels is painted with broad black lines (Fig. 2: 7). LBK paints
have not been analyzed. It can be only assumed that the paint was applied after firing, as
in the Tripolye and other Balkan cultures (Podvigina et al. 1999).

The question of LBK origins remains an important problem. One of the keys to an-
swering this question is the genesis of the LBK ceramic complex and its connection with
the traditions of the earliest Balkan-Carpathian Neolithic Staréevo-Koros-Cris culture.
This problem has been the subject of a recent collective work that is devoted to comparing
the pottery techniques of the LBK, the Alfold Linear Pottery culture and the Kords culture
(Gomart et al. 2020). However, the question of whether a complete technological chain
was borrowed, or of whether a more or less independent development of techniques by the
LBK complex took shape with only the idea of ceramic production borrowed — further
developing independently via inspirations from the treatment of other materials — requires
further study, taking into account not only the manufacturing technique, but also the de-
coration of the vessels.

The second problem is the influence of the LBK on the formation process of subse-
quent cultures of the Late Neolithic and Eneolithic that emerged on the same territories.
This includes the question of the role of the LBK in the genesis of the Cucuteni-Tripolye
ceramic complex that was mentioned above. In this case, we believe, the symmetrical anal-
ysis of ornaments is quite productive, allowing for the comparison of large ‘layers’ of mate-
rial at the level of archaeological cultures through the principles of symmetry used in ce-
ramic ornaments.

LBK ORNAMENTS: SYMMETRICAL ANALYSIS

Studies on the decoration of LBK pottery have an extensive historiography that in-
cludes the description and analysis of ornamental compositions and their elements in
multiple local groups and separate sites, which allows local and chronological characteris-
tics and the directions of influences and migrations to be distinguished.

The method that is based on the analysis of the principles of symmetry, which were
used for the compounding of ornamental compositions, is relatively rarely applied for
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studies on pottery ornaments. It is based on work on the symmetry of crystals and its
mathematical theoretical background (Shubnikov and Kopcik 1974; Jablan 2002). The
principles of symmetry have been taken into consideration in the description of ethno-
graphic materials, objects of applied art of the Scythian-Siberian “animal style,” and pot-
tery of the Turkmen Copper Age and the Andronovo culture of the Steppe Bronze Age
(Kircho 1999; Rudkovskiy 2013 etc.). The analysis of symmetry has also been tested on the
materials of the Tripolye culture (Starkova 2020).

The starting point for using symmetry analysis to study ornaments of prehistoric ce-
ramics is the work of Anne O. Shepard (Shepard 1948), and the most fruitful develop-
ments in this direction are seen in research on the decoration of ceramics and textiles of
Native American cultures. Dorothy K. Washburn and Donald W. Crowe found that a change
in the ratio of symmetry types is associated with the movement of population groups, and,
accordingly, with a change in the social, economic, and cultural structures of societies.
Thus, the choice of definite types of symmetry is an important element of cultural identity
(Crowe 2004; Washburn 2018).

From a formal point of view, any ornamental composition is a curvilinear/rectilinear
geometric pattern consisting of repeating elements and motifs. The focal point of a compo-
sition may be either the patterns themselves or the background spaces between them. This
phenomenon is referred to as the “reversibility” of the ornament (Kozhin 1981, 136; Pa-
laguta 2009). The motif is repeated in the composition according to certain rules of sym-
metry, and the number of repetitions is limited. This makes it possible to consider any
ornament within a rigid, limited framework of a set of symmetry methods.

The main types of symmetry are:

— mirror reflection (the simplest), in which elements are mirrored about an axis or plane;

— rotation, in which the figure (element or motif) can be rotated several times about
the rotational center. Particular cases of rotation symmetry are central when elements or
motifs rotate 180 degrees relative to the center; glide reflection refers to when the rotation
is made relative to an infinitely remote center;

— similarity, in which all figures of the same shape are considered equal, regardless of
their size;

All planar symmetry constructions are limited by four options: movement, double ro-
tation, mirror reflection, and glide reflection. On this basis, only 7 types of one-dimen-
sional ornaments (borders) can be created. The ornament on LBK ceramics is located
mainly in the horizontal zones, so we restrict ourselves to considering exclusively linear
patterns. A border is a linear pattern obtained by the parallel translation of a motif or ele-
ment of an ornament. A motif is a repeating set of elements in the composition. Symme-
tries of borders are usually denoted by alphanumeric indices originally adopted in crystal-
lography: pm11, pmm2, p112, pmg2, p111, p1g1, pimi,1 (fig. 1, 1) where:

— p — primitive (or elementary) cell in crystallography, which is an equivalent of a motif
in ornamental composition;
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— 1 —no changes;

— m — mirror reflection;

— g — glide reflection, which is an offset of the repeating region relative to the axis;

— 2 — rotation around the center of rotation by 180 degrees

This system of symbols for borders was developed by the German crystallographer Carl
Hermann in 1928 and modified by the French mineralogist Charles Victor Mauguin in
1931. Hermann-Mauguin symbols are also called international symbols because they are
used in the International Tables for Crystallography. The international system is different
from the A.V. Shubnikov system (Shubnikov and Koptsik 1974); however, as experience
has shown, it is more suitable for describing the symmetry of ornaments.

With regard to the analysis of the symmetry of ornaments on LBK ceramics, we are
faced with certain difficulties associated with the extreme fragmentation of the ceramic
material, which complicates the reconstruction of the patterns and the full ornamental
compositions, which is required for this study.

The Eastern LBK materials used for this study come from the sites of the Prut-Dniester
interfluve (the territory of the contemporary Republic of Moldova), and were published in
a monograph by Dr. Olga Larina (Larina and Dergachev 2017): Floresti I, Gura Camencii
IV, Dinceni, Singerei I, Rogojeni II. The examples belong to a group of sites that are close
in time and territory, and that are relatively well represented and illustrated, which allows
us not only to distinguish separate elements, but also to reconstruct the complete orna-
mental compositions.

Resettlement of the LBK population to these Eastern territories took place at an early
“note” phase, and later, the contacts between the periphery and the central part of the area
were interrupted, which is evidenced by the absence of ceramics of the later Zeliezovce
phase (Kadrow and ZakoScielna 1999, 190, 191). Thus, on this territory, we find only the
pottery of the “note” phase, which developed independently without any influences from
the western region. Besides the Moldavian sites, some compositions on pots from the con-
temporaneous Niezwiska burial, where complete vessels are preserved, are also included
in the analysis (Passek and Chernysh 1963, fig. 25, 12, 15, 16, 23).

As has been observed (Starkova 2020), it is more expedient to carry out a symmetric
analysis on the materials from a group of relatively synchronous sites of the same region,
since this obscures the local characteristics of individual settlements. In addition, the in-
formation from any one site is not enough to obtain informative results.

Obviously, any irregularities in the lines, which often break the symmetry of elements
and motifs, are a direct product of the skills of a particular master, so here we are employ-
ing an “ideal” scheme, without consideration of such errors. Many ornamental schemes
were initially created with a violation of symmetry, and it was the basic structure that was
violated, although the basis of the composition of the border followed the rules of symme-
try. This can be compared with Tripolye-Cucuteni ornaments, where the symmetry of the
main construction was often broken by additional details (Starkova 2020). Also, symmetry
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was generally absent in some of the LBK decorations, but because of the small size of the
fragments, and the inability to determine the amount of such decorations, this category of
ornaments is not included in the statistics of the study.

Five out of seven possible types of border symmetry were identified in Eastern LBK
ornaments: pm11, pmmz, p112, pmg2, p111.

The simplest compositions, both visually and in terms of their production, are those of
the pm11 type, formed by the parallel transfer of the motif and its reflection about the ver-
tical axis (Fig. 3: 1-3). Such compositions are formed by rows of horseshoe-shaped figures,
arched lines, or triangles. The majority of pm11 schemes were produced without distortion
or any additional elements breaking the symmetry.

The next type of symmetry, known as pmm2, presents a vertical and horizontal reflec-
tion of the motif, as well as a 180-degree rotation. There are significantly fewer borders
with vertical and horizontal symmetry. These can be parallel lines separated by paired or
single depressions or compositions of rows of broken lines forming rhombuses (Fig. 3: 4,
5). In some cases, geometric figures are rather sloppily executed, with uneven lines, which
breaks the pmm2 symmetry (Fig. 3: 6).

A more complicated type of p112 symmetry is formed by a parallel translation and rota-
tion of the motif by 180 degrees. These are ornaments in the form of rows of horizontal,
S-shaped figures, formed by one to three parallel lines or a continuous S-shaped spiral
(Fig. 3: 7, 8, 11). Compositions based on the p112 type of symmetry can also consist of in-
clined semicircles, formed by 1-3 parallel lines, or by oblique parallel lines (Fig. 3: 9, 10).
In ornaments formed by this type of symmetry, violations often occur, such as different
numbers of lines forming the semicircles, or even a significant deformation of the basic
structure, such as when parts of the spirals overlap and are not drawn completely (Fig. 3: 11).

Compositions of the pmg2 type are formed by a parallel translation, a mirror reflection
of the motif and its gliding about the horizontal axis with rotation by 180 degrees. Orna-
ments with this type of symmetry are most common on Eastern LBK ceramics. Such bor-
ders are formed by wave-like or broken bands, rounded depressions, or rows of semicir-
cles, which consist of one to four lines (Fig. 3: 13-16). Variants with additional elements
that differ in the upper and lower parts of the border, and which therefore break the sym-
metry of the final composition, are quite common among this type of ornamental scheme
(Fig. 3: 16, 17, 19). Sometimes the number of lines forming the motives can be different
between the upper and lower rows, but the basic structure of the border is not broken in
this case (Fig. 3, 18).

However, there are compositions where the pmg2 symmetry is clearly visible, but the
basic structure is strongly distorted — for example, a broken line with discontinuities,
a different number of lines in a band, or additional elements with significantly different
locations (Fig. 3: 20). In another example, the center line of the border is an element of
both the lower and upper parts of the composition, thereby violating the basic structure
formed by the rows of sliding semicircles (Fig. 3: 21).
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The p111 symmetry is a simple parallel translation of the motif in the horizontal direc-
tion. It would seem that compositions with repeating motifs without horizontal and verti-
cal symmetry are the most simple, but such schemes are quite rare in LBK ceramic orna-
ments. This type, which is composed of vertical rows of broken lines, is present on one
vessel from Niezwiska (Fig. 3: 23). On the other hand, compositions following a basic p112
symmetry are common in Tripolye ornaments; however, they are broken by additional
asymmetrically located elements, thus, in the final scheme, they turn into compositions
with a simple p111 repetition of the motif. In LBK ceramics, additional details are absent
from p112 compositions as a rule, and all distortions follow the basic structure.

Compositions of the pim1 type, which denotes a parallel transfer of the motif with its
reflection relative to the horizontal axis, and the p1g1 type, which is formed by the reflec-
tion and gliding along the horizontal axis, are not identified in the decoration of Eastern
LBK ceramics (Fig. 3: 24).

The above example of symmetry analysis, due to practical constraints, was conducted on
an extremely small amount of material from the peripheral sites. However, even in this case
study, we can find some regularities. In particular, the greatest number of compositions
with broken symmetry was found among the ceramics of the Floresti I settlement. So far,
due to the lack of information, it is not entirely clear how to interpret this. The p1g1 symme-
try type, which is absent among ceramics of the Eastern LBK sites considered here, is found
on ceramics of the same phase in the central part of the area, for example, in the LBK burial
ground in Nitra (Pavik 1972, Abb. 29, 7, 11). This can be explained, as noted above, by the
long-term isolation of the Eastern region of the LBK area, and, accordingly, by the diffe-
rences in the composition and structure of the population compared to its central part.

The calculations of the percentage of symmetry types can be carried out in a very ap-
proximate manner using a small amount of data from the above-mentioned sites of the
Middle Dniester region using summary tables by Olga Larina (Larina and Dergachev 2017,
fig. 51-54), in which the different types of ornaments are presented. Estimating from the
total number of published varieties, the most common types of ornaments in the Eastern
LBK are those with pmg2 symmetry (38%), followed by pm11 (28.2%), p112 (19.7%), and
pmm2 symmetry (12.7%), with the least common being the p111 type (1.4%) (Fig. 4).

For comparison, the symmetries of ornaments of the BII-CI stage of the Tripolye cul-
ture (Popudnya, Shipintsi), as well as those of its finale stage from the cemetery at Vykh-
vatintsy, are presented in Figure 4, alongside the LBK data (regrettably, the data for the
Tripolye A and BI periods are not sufficiently presented in publications, but this does not
affect the general comparison between the cultures). There is a significant difference in the
ratio of symmetry types between the chronological stages, which confirms the dramatic
changes in Tripolye-Cucuteni society just before its decline (Starkova 2020). Thus, with
such a comparison, it can be seen that completely different ideas about symmetry are em-
bodied in the ceramic ornaments of three different cultures: the LBK, the Tripolye BII-CI
and the later Tripolye CII (which, in fact, is a separate culture of the Early Bronze Age).
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The possibility of developing this topic at the level of one culture is still limited by the
fact that the analysis of symmetry has not been carried out for individual sites. As for the
symmetries in LBK ornaments, it would be appropriate to compare their ratio in the center
of the territory to the periphery, as well as in different phases of culture development,
when the difference in the set of symmetries, in contrast to the style of ornamental compo-
sitions, may not be so significant.

CONCLUSIONS

The analysis of pottery forming and ornamentation techniques shows the basic differ-
ences between the ceramics of the Late Neolithic and Early Eneolithic cultures of the Car-
pathian-Balkan circle — in particular, the Tripolye-Cucuteni culture, which replaces the
LBK in the territories East of the Carpathians. The analysis of the symmetric structure of
LBK ornaments yields the same results. The use of this method is needed for more detailed
studies of the series of reconstructed pottery, but even an approximate comparison re-
vealed the different types of symmetries that were chosen by different populations. It can
be assumed that the change of the population in this region took place without any visible
contacts between the archaeological cultures.
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INTRODUCTION

The oldest horizon of LBK settlement is undoubtedly the most enigmatic stage of its
development in the Lublin region. It results, on the one hand, from the small amount and
specific nature of the existing source materials, and on the other, from the incomplete de-
gree of their development and publication. Until recently, the remnants of the pre-music-
note phase of the LBK in the discussed area come almost exclusively from the discoveries
from Grodek, Hrubieszow municipality. These are represented by a single cremation grave
from the site No. 2 (Kempisty 1962, Fig. 1-2), a few features and collection of diagnostic
ceramic finds from site No. 6 (Uzarowiczowa 1964, 431, Fig. 3; Kulczycka-Leciejewiczowa
1983a, 88) and a single vessel discovered accidentally at site No. 1B (Buszewicz 1990, Fig.
3: 4). General reports on materials from the Zofipole phase obtained during excavations
on site 5 in Hrubieszo6w-Podgorze (Niedzwiedz and Panasiewicz 1994, 52, fig. 2) and on the
surface of site 1 in Sumin, Tarnawatka municipality (Brzozowski 1988, 2), supplemented
these data.

These discoveries have never been the subject of a dedicated study, but were only su-
perficially discussed in the literature, limited only to materials from Grédek and Sumin.
Information on the finds most often was presented collectively (i.e. without taking into
account particular sites in Grodek), and often also incorrectly (Kulczycka-Leciejewiczowa
1979, 51; 1983a, 88-89; 2000, 200; Czekaj-Zastawny 2008, 138; Kadrow and Okonski
2008, fig. 16; ZakoScielna 2007, 38-309, fig. 1-2; Debiec and Saile 2015, Abb. 1; Saile 2020,
fig. 1). Although many times attention was paid to their remote location and great impor-
tance in context of the spread of the early LBK (e.g. Gurba 1970, 178; Kulczycka-Lecieje-
wiczowa 1968, 62-63; 1979, 51; 1987, 299), the small number of sites and the ambiguous
nature of the finds precluded the possibility of undertaking wider studies on the oldest
LBK phase in the Lublin region. New, very important data in this regard was provided by
the latest discoveries from the Hrubieszéw Basin, or more precisely from site 3 in Swier-
szczoéw. Currently this is the richest collection related to the pre-music-note phase of the
LBK in the eastern Lublin region, providing a basis for undertaking wider studies on the
beginnings of Neolithic settlement both in this area, as well as within the entire Lublin-
Volhynian loess upland zone. Those issues, along with the presentation of this extremely
important collection, constitute the main subject of considerations undertaken in this study.

LBK SITE IN SWIERSZCZOW

The site of Swierszczéw 3 (AZP 86-94/90), Hrubieszéw municipality, Lublin voivode-
ship, is situated about 1.5 km NE of Hrubieszéw, within the edge zone of the broad and wet
lower Huczwa valley, occupying part of a distinct elevation at the base of a loess headland
with south-western exposure (Fig. 1: 1). Geographically, it is situated within the Hrubieszow
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Fig. 1. Swierszczow, site 3: location of site (1) and features of the early LBK discovered during the rescue

excavations proceeding construction of the Hrubieszéw bypass (2), along with a partial reconstruction of

a potential longhouse outline (1 — fragment of map at a scale of 1: 10 000 used on the basis of licence No.
DGK-1.7522.7.2021.JKO_06_CL1; 2-3 - cf. J6zwiak and Wilczynski 2012, modified)
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Basin microregion, which is part of the Polish share of the Volhynian Upland, i.e. the
Western Volhynian Upland (Kondracki 1998, 295-296, fig. 43). It was discovered during
AZP surface surveys in 1986 by Stawomir Jastrzebski, who obtained 23 pottery fragments
and 2 flint flakes related to the LBK, Trzciniec, Lusatian and Przeworsk cultures. In the
years 2011-2012, in relation to the plans of the Hrubieszéw bypass construction, rescue
excavations were carried out on the site. Their executor was the Pracownia Badan i Nad-
zoréw Archeologicznych [Laboratory of Archaeological Research and Custody] in Lublin,
and the manager of the excavations was Jadwiga J6zwiak. These studies led to the recogni-
tion of a total area of 53.13 ares and the discovery of 185 features, confirming the long-term
and multicultural nature of the site, from the oldest phase of the Neolithic (J6zwiak and
Wilezyhski 2012, 3). The LBK materials obtained in this research constitute the main and
initial focus of considerations undertaken in this study.

FEATURES

During the research in 2011-2012, four LBK features (Nos. 11, 19, 174 and 176) were
discovered and explored. They were located in the central part of the studied area, creating
an irregular concentration in a relatively small space (Fig. 1: 2). Two features (11 and 19)
were fully explored, while the other two (174 and 176) were only partially investigated,
1.e. within the strip of the planned road construction. The largest and best-preserved fea-
ture (No. 19) consisted of a vast and elongated pit with an irregular vertical outline and
dimensions of 10.26 x 3.42 m, oriented approximately on the N-S axis (Fig. 1: 2-3). In the
longitudinal section, the pit appeared to be trough-shaped. Its fill was characterized by
a non-uniform thickness, oscillating between 10 and 30 cm, exceeding 90 cm only in the
central part (Fig. 2: 1), as well as a uniform structure and consistency and a dark grey-
brown co-lour. The remaining features were much smaller in size and depth, and were
characterized by oval or irregular vertical outlines and sections similar to the trough-
shaped ones (Fig. 2: 2-4).

The size, morphological properties and orientation of feature 19 justify its interpreta-
tion as a construction pit, related to the creation and functioning of an above-ground long-
house-type residential structure. Other, much smaller and shallower features, should
probably be interpreted in a similar way. They may be the bottom parts of objects origina-
ting from the construction and functioning of the same household. In addition to morpho-
logical characteristics, this may also be indicated by their location and orientation, and in
the case of features 174 and 176 also by the distance from pit 19 (Fig. 1: 3). The conducted
research did not reveal the clear layout of post-holes, which are typical for this type of
construction, reflecting their original outline and orientation. The lack of evidence of post-
holes, however, may simply be a result of the general stratigraphic situation recorded
within the site (a layer of black soil thick enough to make it difficult, and very often even
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impossible, to record the outlines of the features). In this context, a very important role
is also played by the serious degree of destruction of Early Neolithic settlement rem-
nants during later settlement episodes (Jozwiak and Wilezyhski 2012, 3), which is re-
corded especially in the zone directly adjacent to the north (Fig. 1: 2-3). Thus, the site in
Swierszczoéw, along with a hypothetical residential structure with a width of approx. 8-9 m
and with an undefined length (probably more than 20 m), would be the first in Lublin
region, and the fourth in the entire area of the upper Vistula and Odra River basins — an
early LBK settlement with remnants of permanent, above-ground residential architecture.
The only current unquestioned remains of houses are known from Stary Zamek (Kulczycka-
-Leciejewiczowa and Romanow 1985, fig. 14; Kulczycka-Leciejewiczowa 1987, fig. 6), Tar-
gowisko 10-11 (Zastawny and Grabowska 2014, fig. 1) and Gwozdziec (Czekaj-Zastawny
et al. 2020, fig. 3).

ARTEFACTS

In total, 237 artefacts were obtained from the LBK features, forming inventories that
are diverse in terms of quantity and represented predominantly by fragments of vessels,
and only to a minimal extent by flint products (Tab. 1). These were complemented by a large
group of daub fragments of various sizes, almost exclusively in the fill of feature 19, as well
as a modest collection of animal bones. Only a few LBK ceramic materials were obtained
during the exploration of off-feature layers and fills of younger features.

The analysis of the quantitative distribution of flint and ceramic artefacts within the
fills of particular features reveals their clear concentration within current top layers, and
occasionally also in the middle parts, with their complete absence at deeper levels (Fig. 2: 1,
3-4). This situation corresponds with the data obtained for many other LBK sites in the
upper Vistula basin (e.g. Kadrow 1990, fig. 5b; 6b; 7b; 8b; gb; 12b; 13b; Szeliga and Za-
koscielna 2007, fig. 13-14), indirectly indicating the considerable degree of destruction of
features in Swierszczow.

Pottery

The collection of ceramics from LBK features includes a total of 229 vessel fragments
(Tab. 1). These are characterized by a considerable degree of fragmentation, with the do-
mination of fragments of bodies, making up as much as 72.93% of the entire collection and
significantly exceeding the frequency of parts of rims (18.34%), and especially of bases
(8.73%). No vessel has been entirely preserved, and only a few have been refitted to a de-
gree that allows for the reconstruction of their forms, sizes and ornamental motifs. Among
the ceramics, non-ornamented specimens have a decisive advantage, constituting a total
of approximately 84.38% of the entire collection (Tab. 2). Sherds that were able to be refit
represent ca. 20% of the whole collection. These data, as well as the differentiation and
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Table. 1. Swierszczdw, site 3, Hrubieszow municipality: qualitative and quantitative comparison
of artefacts originating from the LBK features.

Feature No. Pottery Flint Daub Animal bones Total
11 1 - - - 1
19 106 5 79 7 197
174 98 2 1 1 102
176 24 1 - 3 28
Total 229 8 80 11 328

Table. 2. Swierszczow, site. 3, Hrubieszéow municipality: condition of the ceramics in the LBK features:
O - ornamented fragments; NO — non-ornamented fragments

Rims Bodies Bases Total
Feature No.

(6] NO (6] NO (0] NO (0] NO
11 - - - - - 1 - 1
19 3 9 10 73 1 10 14 92
174 8 18 11 56 - 5 19 79
176 - 4 3 14 - 3 3 21

11 31 24 143 1 19 36 193

Total
42 167 20 229

presence of diagnostic fragments (e.g. rims, bases and ornamented sherds) allow us to
estimate that the whole collection covers the remains of at least 25 vessels.

VESSEL SHAPES

The sherds that were able to be refit and the presence of rims for which the vessel shape
could be reconstructed indicate the low diversity of vessel types. Without a doubt, bowls
form the dominant group, along with globular pots (ger. Kiimpfte; see also Pyzel 2019, 48)
Among the bowls, the most common are wide-open conical forms, both thin-walled and
thick-walled, with rims that were most often straight (Fig. 7: 1, 3, 4-5, 7, 10-12; 9: 1), and
only occasionally slightly bent inward (Fig. 7: 3, 8). There are very few hemispherical
bowls. In fact, the only reliable form of this type — with an undefined height and a diameter
of about 25 cm at the opening — occurred in feature 174 (Fig. 5: 2). Globular pots are re-
presented by forms with rims curved inward both slightly (Fig. 4: 1, 3, 5, 7; 6: 2, 4; 8: 2, 5,
7) and strongly (Fig. 6: 1; 8: 1). These are supplemented by a relatively few tall forms with
ovoid profiles (Fig. 8: 3-4, 6), as well as at least one biconical form (Fig. 5: 1). The remai-
ning vessels in the collection had a more complex morphology. These include a vessel
(flask or amphora) with a short neck and an outwardly curved rim (Fig. 3: 1), as well as two
pedestalled vessels, probably bowls, but possibly beakers (Fig. 9: 4-5). This collection is
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13

Fig. 3. Swierszczow, site 3: 1-13 - ceramics decorated with the incised ornament: 1a (along with the
reconstruction of the ornament — 1b), 3, 5, 7, 10-11 — feature No. 19; 2 — feature No. 176; 4, 6, 8-9,
12-13 - feature No. 174. lllustration by K. Gawryjotek-Szeliga
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supplemented by a small fragment of an undefined, thin-walled vessel with an outturned
rim (Fig. 3: 7), possibly in the form of a flask.

MORPHOMETRIC AND TECHNOLOGICAL PROPERTIES

The analysis of the basic morphological and metric properties — including wall thick-
ness, properties of the ceramic mass, ornamentation techniques and methods of vessel
surface finishing, reveals a very weak and ambiguous division into fine and coarse pot-
tery.

Fine ware is represented by fragments of bowls of various sizes (e.g. Fig. 5: 2; 7: 1, 3-5)
and globular pots, most often with slightly incurved rims (e.g. Fig. 8: 1-4, 6), and — defi-
nitely less frequently — by vessels with a more extensive and diversified morphology (Fig.
3: 1; 9: 4-5). These vessels were made of greasy clay, containing mostly fine and very fine
sand and an organic addition, occurring within particular fragments in various composi-
tions and intensities. In a few cases, the presence of crushed stone and grog (chamotte) of
various degrees of granulation, as well as ochre, was also recorded. The walls of the vessels
are usually even, smooth, and matte — smooth or rough — depending on the state of their
preservation, as well as the amount and type of temper. The wall thickness ranges from 4
to 9 mm, and only sporadically larger (Fig. 3: 2-4; 5: 1). The colour of the surface reveals
a fairly large degree of differentiation, with a predominance of grey and dark grey forms
with uniform fractures, indicating firing in a reducing atmosphere. Some of the vessels
were engobed, as evidenced by exfoliated external surfaces observed on a few fragments.

Coarse ware is represented only by globular pots with rims that were most often slightly
inclined inwards (e.g. Fig. 4: 1, 3, 5; 5: 1; 6: 1-2, 4; 8: 5, 7). Their wall thicknesses ranged
between 9 and 17 mm. Among the decorative motifs are plastic ornaments, represented by
nodules (Fig. 9: 3), fingernail impressions (Fig. 4: 1, 3-7) and plastic strips (Fig. 4: 8). In
two cases, the surface of the vessel was decorated with longitudinal and shallow, horizon-
tal “pseudo-cuts” (Fig. 9: 2). In the ceramic mass in this category of pottery, there is a sig-
nificant amount of organic additions, as well as sand and occasionally also gravel, crushed
stone, grog and ochre. The granulation of the additions is quite varied, ranging from fine
(0.5-1 mm — mainly sand) to very coarse (5-10 mm — mainly gravel). The surfaces of the
vessels are usually rough, porous and even rugged, and are yellow-orange-grey in light
shades. They are most often characterized by poor firing in oxidative conditions.

DECORATION

The total share of ornamented ceramic fragments originating from LBK features was
estimated at only about 15.72% (36 pieces; cf. Tab. 2). An incised ornament was observed
on a small number of fragments of fine pottery, most probably originating only from a few
vessels. This ornament occured in various compositional arrangements, consisting of
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Fig. 4. Swierszczow, site 3: 1-8 - ceramics decorated with fingerprints:
1-4, 6 — feature No. 19; 5, 7 — feature No. 174; 8 — on the secondary bed in the fill of the Malice culture
feature. lllustration by K. Gawryjotek-Szeliga
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rectilinear (Fig. 3: 1, 3, 13; 8: 1, 3) and curvilinear (Fig. 3: 4, 9-10, 12; 5: 1) motifs, made
with single or multiple lines and arranged vertically, horizontally or obliquely to the verti-
cal axis of symmetry of the vessels. The width of the incised lines ranges from 2 to 4 mm,
with a clear quantitative predominance of lines varying between 3-3.5 mm. All of them are
characterized by a relatively large depth and a U-shaped profile in cross-section.
Referring to the classification system of J. Pyzel (2010a; 2019), main motifs are the
most common ornamentations among the analyzed vessels (ca. 58,33% of all incised deco-
rative motifs), which are represented mainly by simple horizontal arched and/or wavy

2

Fig. 5. Swierszczow, site 3: 1-2 — ceramics from feature 174. lllustration by K. Gawryjotek-Szeliga



280 Marcin Szeliga, Katarzyna Gawryjotek-Szeliga

------- 6

Fig. 6. Swierszczow, site 3: 1-6 — ceramics from feature 174. lllustration by K. Gawryjotek-Szeliga
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12

Fig. 7. Swierszczow, site 3: 1-12 - fragments of bowls: 1, 2, 4, 6, 8-9, 12 - feature No. 174; 3, 5, 7 - feature
No. 19; 10-11 - feature No. 176. lllustration by K. Gawryjotek-Szeliga
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Fig. 8. Swierszczow, site 3: 1-7 - fragments of globular pots: 1 —feature No. 19; 2-4, 7 - feature No. 174;
5-6 - feature No. 176. lllustration by K. Gawryjotek-Szeliga
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Fig. 9. Swierszczdw, site 3: 1-5 - selection of ceramics from feature No. 174.
lllustration by K. Gawryjotek-Szeliga
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motifs (Fig. 3: 2, 4-5, 9-12; 5: 1; 8: 3) and vertical geometric ones (Fig. 3: 1, 3, 13). The
surfaces of two body fragments were covered with a sequence of longitudinal, fairly shal-
low and short quasi-incisions, made with a narrow and blunt tool (Fig. 9: 2). One of them,
next to the furrows, has also a massive, vertically dissected nodule. A single row of quite
densely arranged, short, vertical incisions has also been preserved on the surface of the
pedestalled bowl/beaker, located on the narrowing, at the point where the pedestal passes
into the body (Fig. 9: 5). Rim motifs were recorded only in the case of two vessels, and are
represented by single, encircling lines (Fig. 8: 1, 3). With the exception of one example
(Fig. 5: 1) the presence of secondary motifs was not recorded in the collection.

Plastic elements were recorded on 12 (33.33% of the decorated pottery) fragments of
pottery in total, occurring almost exclusively on thick-walled globular pots. In seven cases,
quite large (10 x 12-13 mm), oval fingerprints, forming single, circumferential rows under
the rims of the vessels were found (Fig. 4: 1, 3-7). On three fragments, oval nodules of dif-
ferent sizes were recorded (Fig. 9: 1, 3). The surfaces of two vessels were covered with
a barbotine ornament, applied in lines with bare fingers (Fig. 6: 1, 3). In addition, a plastic
strip with three preserved fingerprints occurred on a single fragment, deposited on a sec-
ondary deposit in a Malice culture feature (Fig. 4: 8). In only one case did the plastic ele-
ment (a vertically pierced handle) co-occur with an incised ornament (Fig. 5: 1).

Flints

Flint materials constitute a very modest group of finds, consisting of only 8 artefacts
made of Volhynian flint. Despite the minimal quantitative content of the collection, it cor-
responds very well with the previous findings on the resource preferences of the oldest
agricultural communities occupying the areas of the eastern Lublin region, including the
Hrubiesz6w Basin area, oriented primarily towards high-quality cretaceous raw materials
from the central-western part of the Volhynia-Podole Upland (ZakoScielna 1981, tab. 1; Bal-
cer 1983, 56-58).

Flint artefacts reveal a low degree of morphological differentiation (Tab. 3). Half of the
collection consists of flakes and their fragments — of various, usually undefined techno-

Table. 3. Swierszczéw, site 3, Hrubieszow municipality: morphological structure and frequency of particular
types of flint products originating from LBK features

Flints artefacts Feature 11 Feature 19 Feature 174 | Feature 176 Total
Cores - 1 - 1 2
Blades and fragments - 1 - - 1
Flakes and fragments - 2 2 - 4
Retouched tools - 1 - - 1
Total - 5 2 1 8
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Fig. 10. Swierszczow, site 3: 1-4 — flint artefacts from feature 19 (1-4 — Volhynian flint).
lllustration by M. Szeliga

logical origins (Fig. 10: 3). The second position is occupied by flake cores, represented by
one residual, multi-platform specimen bearing traces of numerous orientation changes,
and one single-platform specimen made of a massive flake (Fig. 10: 1). Rounding out the
list of finds is a proximal fragment of a regular blade (Fig. 10: 4) and a rather unusual,
small flake endscraper with retouch on both sides, forming a kind of handle (Fig. 10: 2).

RELATIVE CHRONOLOGY OF MATERIALS
AND SETTLEMENT IN SWIERSZCZOW

The analysis of ceramic materials reveals the homogeneous nature of the entire inven-
tory, clearly justifying its relation with the pre-music-note stage of LBK development, and
more precisely with its earliest sub-phase, correlated on the northern side of the Carpathians
and the Sudetes with the Gniechowice phase/style (Ia phase; ¢f. Kulczycka-Leciejewiczowa
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1968, 61-67; 1979, 48-51). This is clearly indicated by both the technological and morpho-
logical attributes of the vessel fragments present in the collection, as well as the stylistic
parameters, especially the range of differentiation and the methods of ornamental motif
creation. This is also reflected in the lack of a clear division of ceramics into “table” and
“kitchen” ones, so typical for the classical and late stages of LBK development (e.g. Kul-
czycka-Leciejewiczowa 1983a, 74, 75; 2008, 81; Kadrow 1990, 33).

Such an early classification of the Swierszczéw inventory is indicated primarily by the
presence of wide and deep incised lines with an exclusively U-shaped cross-section, for-
ming simple, single or double (less frequently more numerous) rectilinear or curvilinear
ornamental compositions within the central parts of the vessels’ bodies (Fig. 3), and only
occasionally also on their rims (Fig. 8: 1, 3). The metric parameters and the method of or-
namentation of the incised lines are diagnostic for the oldest stage of the LBK, clearly dif-
ferent from the Zofipole style (e.g. Kulczycka-Leciejewiczowa 1983a, 91-92; 2008, 80;
2010, 552). This also applies to ornamental threads, or more precisely, to the presence of
a double rhombus motif, framed on the sides with triple, broken vertical lines on the body
of a flask vessel with a short neck and outwardly curved rim — an ornament that most
likely reached the base of the vessel (Fig. 3: 1b). In this case, not only the decorative com-
position, but also the form of the vessel itself reveals a clear relation with the oldest LBK
phase (e.g. Tichy 1962, fig. 4: 4; 13: 2; Pavli and Vokolek 1992, fig. 29; Cladders 2001, 21-
23, 150, Kulczycka-Leciejewiczowa 2008, fig. 47). A very similar ornament was recorded
on the surface of a small, richly decorated amphora with an open neck from pit 3a at Stary
Zamek (Kulczycka-Leciejewiczowa and Romanow 1985, fig. 17: a3), and also on a seemingly
analogous form discovered at Rivne in Volhynia (cf. Piasetskiy and Okhrimenko 1990, fig. 4:
9; Debiec and Saile 2015, Abb. 8: 4).

Additionally, of particular importance for the relative chronology of the collection from
Swierszczéw, is the presence of a fragment of a large biconical globular pot, with a verti-
cally pierced, “corded” handle, located on the bend of the body and an incised ornament in
the form of double and single arch motifs, located strictly in relation to the position of the
handle (Fig. 5: 1). Vessels of this type are among the most characteristic and common
components of early LBK ceramic inventories in Central Europe (e.g. Tichy 1960, fig. 19:
1-3; Kneipp 1988, Abb. 1; Pavli and Vokolek 1992, fig. 28; Cladders 2001, 8-19, 148; Paviak
2005, Abb. 7), including the Gniechowice phase (Kulczycka-Leciejewiczowa and Romanow
1985, Fig. 10: d; 22: e-f; 24: f). They are also known in the Zofipole-stage collections (e.g.
Godlowska 1976, tabl. LXI: 8), but are interpreted as archaic, diagnostic elements of the
oldest stage of the LBK (Kulczycka-Leciejewiczowa 1983a, 86, 89).

For A. Kulczycka-Leciejewiczowa (e.g. 1987, 328; 2008, 72-77; 2010, 550), the pre-
sence of biconical globular pots with vertically pierced handles in the collections of the
Gniechowice phase was one of the arguments justifying its correlation with the Biria LBK
phase of SW Slovakia. A different theory was presented by J. Pavtik, who limits the range
of the Bina phase only to the Danubian LBK formative zone, and the spread of this culture
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to more distant areas of Central Europe is related only with the Milanovce phase (Pavik
2004, 77-80). According to this concept, the Gniechowice phase should be correlated only
with the Milanovce phase (e.g. Czekaj-Zastawny 2008, 116; Pyzel 2014, 83). The data from
Swierszczdéw, including the aforementioned globular pot from feature 174, seem to confirm
this theory. Its biconical, though relatively gentle profile, as well as its straight rim, clearly
differ from the forms known from the Biila phase, which have a characteristic profile of the
edge parts, due to a slight deflection of the edges (Pavik 2004, 75, fig. 2). However, this
reveals a very close, even strict resemblance to the non-carinated vessels with straight rims
known from the Milanovce phase inventories, with vertically pierced handles and deco-
rated on their bodies with a wavy ornament composed of one to four incised lines (Pavik
2004, 78-80, fig. 7). This correlation is also well-related to other elements present in the
pottery collection from Swierszczéw, and more specifically, the methods of finishing and
ornamenting of thick-walled globular pots. The first example is the ornament of single
rows of fingerprints located below the rims of the vessels (Fig. 4: 1, 3-5, 7), common in the
Gniechowice phase (e.g. Kulczycka-Leciejewiczowa and Romanow 1985, fig. 7: b, g-h; 9: 1;
10: p-1; 15: a-b; 18: b, g; 21: b; 23: a, ¢, n; Kulczycka-Leciejewiczowa 2008, fig. 11: 4), and
diagnostic for the Milanovce phase stylistics (Paviik 2004, 78, fig. 5). The second example
is a barbotine ornament applied in lines with fingers, recorded on the surfaces of two ves-
sels from Swierszczéw (Fig. 6: 1, 3). This ornament was a characteristic method of finishing
the surfaces of thick-walled vessels, performed on their still-wet outer surfaces. It became
popular in the Milanovce phase in place of the Schlickbewurf ornament applied by splashing
semiliquid clay paste on the dry surfaces of vessels, which was characteristic of the Bina
phase (Pavik 2004, 75, 78; 2005, 28-29; Pavik and Farkas 2013, 229-230). The coexis-
tence of these elements seems to allow us to unambiguously correlate the collection from
Swierszczéw with the Milanovce phase.

The diagnostic elements in the collection from Swierszczéw also include fragments of
two pedestalled vessels, probably bowls or beakers with low, conical pedestals (Fig. 9: 4-5).
These forms, derived from the Balkan Neolithic tradition, are quite common in the earliest
LBK ceramic inventories, both in the Danubian and the Central European regions (e.g. Tichy
1960, fig. 13: 1; 20: 7; Pavik 1980, tab. 1, Abb. 12; 17: 4-7; 25; Pavli and Vokolek 1992, fig.
28; Cladders 2001, 23-25, 149; Lenneis and Liining 2001, Taf. 25: 5-153/11, 5-142/49; 27:
6-56/45; Banffy 2004, 231-232; Pavik and Farkas$ 2013, Abb. 4: 5), including those known
from Lower Silesia and Lesser Poland (Kulczycka-Leciejewiczowa 1983a, fig. 3: 11, 13; 2008,
fig. 6:7; 7: 9; 8: 12; 13: 2-3, 5 7-9; Kulczycka-Leciejewiczowa and Romanow 1985, fig. 4: r-v;
12: j; 17: m-o0). The occasional presence of non-decorated forms was also recorded in the in-
ventories of the Zofipole phase (Kulczycka-Leciejewiczowa 1983a, 90; 2008, fig. 15: 18, 21;
Czekaj-Zastawny and Przybyla 2012, tab. 17: 11), but in this context they were only stylistic
reminiscences of archaic forms, or possibly redeposited materials from the older phase.

In turn, the fragments of two, probably quite tall, ovoid vessels decorated with single
incised lines under the rim, and with accompanying rectilinear or curvilinear main motifs
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(Fig. 8: 1, 3), should be considered as quite unusual elements in the analysed collection. In
the areas of the upper Vistula and Odra River basins, the occurrence of similar ornamental
compositions in the context of ceramic materials of the oldest LBK has not been unam-
biguously confirmed so far. This applies to both the rim motif (an encircling incised line)
and to total motif compositions present on both vessels from Swierszczéw. In fact, the
only similar ornament was recorded on one of the globular pots from pit 3 in Samborzec
(Kulczycka-Leciejewiczowa 2008, fig. 7: 3). Unfortunately, the stratigraphy and the struc-
ture of the ceramic collection from this pit allow us to exclude the homogeneous nature of
this inventory, as well as its relation with the Gniechowice phase. On the other areas of the
oldest LBK, similiar motifs were recorded extremely rarely. They were recorded on the
surfaces of only a few globular pots in the area of the Milanovce phase collections from
Slovakia (Pavik 2004, fig. 7: 2), as well as the oldest LBK inventories from Austria (Len-
neis and Liining 2001, Taf. 8: 1-397/744). In any case, the aforementioned examples do
not represent direct formal and stylistic analogies to the specimens from Swierszczoéw.
Similar ornamental compositions are much more common in the collections of the Zofipole
phase, although they are present mainly on thin-walled bowls or globular pots (cf. Kulezy-
cka-Leciejewiczowa 2008, fig. 15: 1, 4, 7, 15; Kadrow and Okonski 2008, fig. 6: r; Doros et al.
2019, Tab. III: 1, 6-7).

Therefore, the presented data reveal a fundamental problem in the unambiguous as-
sessment of the relative chronology of both of the aforementioned vessels from Swierszczow,
and at the same time they justify doubts as to their relation with the oldest phase of the
LBK. However, such a classification may be supported by the presence of wide and deep
incised lines with U-shaped cross-sections, typical for the Gniechowice style. The very con-
cept of such an ornament, and the way it is arranged on the surfaces of both vessels, seems
to have a slightly younger date.

The remaining elements of the collection from Swierszczéw also have close analogies
in other assemblies of the oldest LBK phase. This applies, on the one hand, to wide-open,
undecorated conical bowls with strongly protruding, straight rims (Fig. 7: 1, 3-5, 7, 9, 12;
9: 1), and on the other hand, to the ornament in the form of a rain pattern, composed of
short pseudo-cuts, which is present on two fragments from feature 174 (Fig. 9: 2). Origi-
nally, this ornament covered a larger surface — perhaps even the entire surface of the ves-
sel — probably additionally equipped with a large, vertically and deeply notched, bipartite
knob.

Both the above-mentioned forms of bowls, as well as the rain-pattern ornament and
the vertically notched, bipartite knob find close and numerous analogies in the oldest stage
of the LBK, both in the upper Vistula and Odra basins (e.g. Kulczycka-Leciejewiczowa and
Romanow 1985, fig. 7: a; 10: a; fig. 12: i; 17: e; 21: n-o; Kulczycka-Leciejewiczowa 1983b,
fig. 3: 10; 2008, fig. 6: 5; 8: 8) and in other areas of Central Europe (e.g. Tichy 1960, fig. 11:
9-10; 12: 10; Pavik 1980, Abb. 8; 18: 1-2; 22: 1-6; 31; 32: 5; Cladders 2001, Taf. 1-2; 5: 8;
12; 15: 1; 22: 4; 23: 4; 43: 1-2, 4; Lenneis and Liining 2001, Taf. 12: 100-46/80; 15: 102-
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6/270; 24: 5-135/91, 5-153/10). They are also present in the younger stage of the pre-mu-
sic-note LBK phase, which is confirmed by numerous finds related to the Zofipole phase
(e.g. Uzarowiczowa 1964, fig. 3: a; Kulczycka-Leciejewiczowa 19834, fig. 4: a; 5: b, d; 2008,
fig. 9: 10; 15: 8-14; Kadrow and Okonski 2008, fig. 7: z; Zastawny and Grabowska 2014,
tabl. 40: a-b; 57: b; 59: ¢, f; 65: h, j; 79: j; 88:j).

Summing up, the relative chronology of the LBK settlement in Swierszczéw, consi-
dered in terms of the formal and stylistic differentiation of ceramic materials, defines
a narrow range corresponding to the oldest LBK phase, or more precisely to the Gniecho-
wice phase (Ia), which, according to the latest findings, should be correlated with the Mi-
lanovce phase (cf. Paviik 2004, 78-80; Czekaj-Zastawny 2008, 116; Pyzel 2014, 83). This
is clearly reflected in the numerous formal and stylistic components of the analysed collec-
tion, which find many close analogies within the similarly classified inventories in the
Transcarpathian areas. It would seem that such an interpretation also applies to the afore-
mentioned fragments of two globular pots with oval cross-sections (Fig. 8: 1, 3). Although,
in terms of stylistics, they include the youngest ornamental motifs of whole collection,
their manner of ornamentation is typical for the oldest LBK. Therefore, it cannot be ruled
out that their presence in the Swierszczéw inventory is a manifestation of the adaptation
of newer ornamental trends in the oldest LBK tradition or — in a broader perspective — of
the coexistence of different traditions in the same area.

The discussed collection is currently the stylistically oldest excavated LBK settlement
complex in the Lublin region, and the second — next to Samborzec (Kulczycka-Leciejewi-
czowa 1983Db, fig. 1; 2008, 103-106) — within the entire upper Vistula basin. These inven-
tories are also supplemented by a few diagnostic cave finds (Maszycka Cave and Okopy
Wielka Dolna Cave; Kulczycka-Leciejewiczowa 1968, 63, 64; 1983b, 51; Rook 1980, 89, 91),
interpreted as the remains of camps (Czekaj-Zastawny 2008, 154-156; Czekaj-Zastawny
et al. 2020, 32), as well as single surface materials (Michalak-Scibior 1993). The other
finds of Gniechowice phase pottery, known from the Matopolska and Podkarpacie regions,
did not form any compact and homogeneous feature complexes, each time coexisting with
Zofipole materials (c¢f. Godlowska 1976, 88; Kulczycka-Leciejewiczowa 1983a, 69-73;
Kukulka 2001, 13-22; Kadrow 1990, 60; Czekaj-Zastawny et al. 2020, 5). The vast major-
ity of these finds should probably be considered as secondary, archaic elements, accompa-
nying the contemporary wave of colonization of these areas, initiated only in the younger
section of the early LBK, i.e., in the Zofipole phase (e.g. Kulczycka-Leciejewiczowa 2008,
128-129; Czekaj-Zastawny 2008, 116; Czekaj-Zastawny et al. 2020, 27). It seems that this
also applies to a small (24 pieces) ceramic inventory from three features in Zwieczyca. In
this inventory, apart from the elements typical for the oldest LBK phase (Debiec 2014, 88;
2015, 33), an extensive, horizontal nodule with at least three fingerprints (Debiec 2014,
Taf. 56: 3; 2015, 35, Abb. 2: 5) was also found, which is a common decorative element of
thick-walled vessels of the Zofipole phase (e.g. Kulczycka-Leciejewiczowa 1983a, 92, fig. 6:
k, }; Zastawny and Grabowska 2014, tabl. 5: a-e; 16: g-h; 21: e; Grygiel 2004, 624). However,
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taking into account that the above-mentioned concentration of features has not yet been
fully excavated (Debiec 2015, Abb. 1), the issue of their unambiguous classification within
the early periodization of LBK still should be considered as open.

The highly homogeneous nature and small size of the Swierszczéw collection allows us
to assume its relatively narrowly defined chronological position, as well as the likely single-
phase (transitory) nature of the LBK settlement within the site. Unfortunately, the lack of
radiocarbon dates makes it impossible to verify this hypothesis, as well as to determine the
moment of settlement construction. The attempts made to date two animal bones from
the fills of features 19 and 176 provided, unfortunately, highly incorrect dates, going far
beyond the LBK time frame (P0z-96696: 3495 + 35 BP; Poz-97220: 5290 + 40 BP).

THE EARLIEST PHASE OF THE LBK IN THE LUBLIN REGION

In light of the current state of research, a total of six sites are related to the oldest phase
of the LBK in the Lublin region, concentrated only in its eastern part, mainly in the Hru-
bieszoéw Basin, and only in one case in the northern part of Central Roztocze (Fig. 11).
Along with the other four sites known from the Ukrainian part of the Volhynian Upland,
they form a clearly isolated zone, farthest to the East in relation to the other clusters of the
early LBK known from the upper Vistula basin (Fig. 11). Most of the early LBK finds from
the Lublin region were obtained during excavations. Except for a single cremation grave at
site no. 2 in Grodek, all the others are of a settlement nature. They are usually represented
by relatively poor inventories or single ceramic materials obtained both from the fills of
features, as well as from off-feature layers. Unfortunately, only some of them have been
published to a degree that allows for an unambiguous assessment of either their quantita-
tive and qualitative structure or their chronological and stylistic verification. Despite these
significant interpretive limitations, the scope of currently available data allows for a pre-
liminary characterization and a very general reconstruction of the course of the oldest LBK
phase in these areas. Taking into account the concentration of most of the finds within the
Hrubiesz6w Basin, the observations fit into a slightly larger territorial context, clearly
spreading also into the remaining Ukrainian part of the Volhynian Upland.

Apart from the inventory from Swierszczéw, the earliest horizon in that area is marked
only by finds from Grodek, represented by a cremation grave with a poor collection of pot-
tery from site 2 (Kempisty 1962, fig. 1-2) and a few ceramic materials from sites 1B and 6
(Uzarowiczowa 1964, Fig. 3, 8; Buszewicz 1990, Fig. 3-4a). Among the finds, the best
known is the cremation grave from Grodek, site 2. Its relation to the Gniechowice phase
may be indicated by the presence of ceramics decorated with deep, U-shaped, incised lines,
including fragments of globular pots with biconical profiles (Fig. 12: 13, 15). However, such
a functional and cultural classification of the feature is sometimes called into question
(Czekaj-Zastawny 20009, 36, fig. 8). It would seem that ceramics in the Gniechowice style
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Fig. 11. Location of LBK pre-music-note phase sites in southern Poland and Volhynia (A — Gniechowice
phase; B — Zofipole phase): 1 — Gniechowice; 2 - Stary Zamek; 3 — Dankowice; 4 - Strzelin; 5 - Ligota
Wielka; 6 — Pietrowice Wielkie; 7 — Spytkowice; 8 — Ojcédw, Okopy Wielka Dolna Cave; 9 - Maszyce,
Maszycka Cave; 10 — Krakow-Bienczyce; 11 - Krakow-Mogita; 12 — Krakow-Pleszow; 13 - Zofipole;
14 - Pstroszyce; 15 — Miechow; 16 - Cmieléw; 17 = Andruszkowice; 18 — Samborzec; 19 - So$niczany;
20 - Rzeszow, Os. Piastow; 21 — Rzeszow-Staromiescie; 22 — Zwieczyca; 23 - Gwozdziec; 24 - Zagorze;
25 - Zakrzdw; 26 - Targowisko; 27 — Modlnica; 28 — Modlniczka; 29 - Sumin 1; 30 - Grodek 1B; 31 - Grodek
2; 32 - Grodek 6 (1D); 33 - Swierszczow 3; 34 - Hrubieszow-Podgérze 5; 35 - Josipivka; 36 — Meziri¢;
37 - Rivne; 38 — Baiv (map based on https://maps-for-free.com/, dispersion of sites after Kulczycka-Lecie-
jewiczowa 2000, fig. 3; Czekaj-Zastawny 2008, tab. Il; Kadrow and Okonski 2008, fig. 16; Pyzel 2010, fig. 1;
Debiec and Saile 2015, Abb. 1, modified)

from Groédek 6 are represented only by a few fragments of vessels, including a body frag-
ment with a vertically pierced, so-called “corded” handle (Fig. 12: 10), which is considered
to be a secondary, archaic element in the collection, among the dominant Zofipole materials
(Kulezycka-Leciejewiczowa 1983a, 88). The fragment of the globular pot with the motif of
a horizontal rectangle with a single horizontal line incised inside is also archaic (Fig. 12: 7).
This specimen was assigned to the Zofipole phase (Kulczycka-Leciejewiczowa 1983a, 88),
but such a classification seems doubtful due to the presence of identical decorations in the
Gniechowice phase collections (Kulczycka-Leciejewczowa and Romanow 1985, fig. 22: €)
and their absence in the Zofipole inventories (¢f. Kadrow and Okonski 2008, 10, 11; Za-
stawny and Grabowska 2014, 90, 91; Doros et al. 2019, 133-135). Most likely, an incom-
plete vessel discovered accidentally at site 1B in Grodek should also be related to the Gnie-
chowice phase (Buszewicz 1990, fig. 3-4a). It is a small, asymmetrical (deformed before
firing?) vessel with a relatively small rim diameter, a flat base and a more or less biconical
profile (Fig. 12: 1). It was adorned with massive, pointed knobs, located on the bend of the
body, and decorated with an incised ornament in the form of a simple composition of three
arched lines placed between the knobs above the bend of the body. Both the form and style
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17

Fig. 12. Selection of ceramics of the early LBK from the Lublin region: 1 - Grédek, site 1B (after Buszewicz

1990, fig. 3: 4); 2-6 — Hrubieszéw-Podgorze, site 5 (after Niedzwiedz and Panasiewicz 1994, fig. 2: 2, 4,

6-8); 7-12 - Grodek, site 6 (1D) (after Uzarowiczowa 1964, fig. 3: b, h, n, r; 8: w-z); 13-15 - Grodek, site
2 (after Kempisty 1962, fig. 2: a-c); 16-19 — Sumin, site 1 (after Brzozowski 1986, tabl. 23: a-d)
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of ornamentation of the discussed vessel are definitely archaic in nature, finding their closest
analogies among the vessels from the Binia phase inventories in SW Slovakia (Pavtik 1980,
Abb. 6: 1-2). The off-feature context of the discovery of this single vessel, unfortunately, ex-
cludes the possibility of assessing its real nature and chronological position within the stu-
died areas (archaic element within the inventory of phase Ia?). The collection of materials
dated to the oldest LBK from the Hrubieszéw Basin is also supplemented by Volhynian
materials. Their most numerous series originate from the site in Révne (e.g. Piasetskiy and
Okhrimenko 1990, fig. 3-4; Okhrimenko 2001, 18-25), correlated with the Gniechowice
and Milanovce phases (Debiec and Saile 2015, 6). At least some of the ceramics discovered
in Meziri¢, and presumably also in Josipévka, are very similar in nature (Milian et al.
2008, fig. 1; Chernovol et al. 2009, fig. 4; Debiec et al. 2014, fig. 2-3; Debiec and Saile
2015, Abb. 2; 12: 2-6). However, the current degree of development and publication of the
materials from both sites prevents their comprehensive and unambiguous interpretation.

The vast majority of the early LBK finds from the eastern Lublin region is related to the
younger stage of its stylistic development, i.e., the Zofipole phase (Fig. 11). This horizon is
represented by numerous finds from site 6 in Grodek, including three features (two pits
and a fire-pit) and a collection of several dozen fragments of vessels obtained from their
fills, as well as an unspecified amount of ceramic materials from off-feature layers (Uzaro-
wiczowa 1964, 431, fig. 3, 8). The analysis of the ceramics revealed the presence of delicate
forms and coarse work with flat bases, including globular pots, undecorated conical and
hemispherical bowls, as well as vessels with tall necks and outwardly curved rims. The
surfaces of the vessels were decorated with rectilinear and curvilinear incised motifs (Fig.
12: 8-9, 11-12), as well as plastic fingerprints and fingernails or knobs with dimples or inci-
sions (Uzarowiczowa 1964, fig. 3: 1). Finds from site 5 in Hrubieszéw-Podgo6rze are also
related to the Zofipole phase, including four immovable features and an undefined collec-
tion of historic materials (NiedzwiedZ and Panasiewicz 1994, 52). The limited degree of
analysis of the finds from this site and the perfunctory nature of their publication make it
impossible to fully verify the validity of such an early dating of this inventory. Some of the
decorated forms (Fig. 12: 2-6) allow us to consider such a possibility as highly probable.
A small collection of surface materials from site 1 in Sumin has also been analogously clas-
sified (Brzozowski 1988, 2). It includes a total of eight fragments of vessels, including four
body sherds with straight and curved decorative motifs, composed of 1 to 4 wide incised
lines with a V-shaped cross-section (Fig. 12: 16-19). Although such an early classification
of the collection is widely accepted (e.g. Kulczycka-Leciejewiczowa 2000, 200, fig. 3;
Czekaj-Zastawny 2008, fig. 68; Kadrow and Okonski 2008, fig. 16; Debiec and Saile 2015,
Abb. 1), its superficial nature excludes the possibility of assessing either the degree of its
homogeneity or the actual form and scale of activity of the early LBK community within
the site. The list of finds related to the horizon in question is also supplemented by the site
in Baiv in Volhynia (Fig. 11) — more specifically, a single, incomplete flask vessel obtained
from a grave (Sveshnikov 1954, Taf. V: 10; Passek and Chernysh 1963, fig. 4). This form is
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decorated with a spatially extensive motif of a rhombic meander composed of quadruple
incised lines, additionally enriched with large music note pits, irregularly arranged on the
bends of the lines (Bardec’kyj et al. 2013, Abb. 2-3). Based on analogous finds related to
the Ib2 phase of the LBK from the cemetery in Vedrovice, the vessel from Baiv was related
with the declining episode of the Zofipole phase (Bardec’kyj et al. 2013, 256; Debiec and
Saile 2015, 4). The presence of the music note ornament indicates a very similar chrono-
logical position to that of the materials from MeZiri¢ (Debiec et al. 2014, fig. 4-5; Debiec
and Saile 2015, Abb. 13: 5-6; 14). Such dating also cannot be ruled out in the case of some
materials discovered at Yosipevka (Milian et al. 2008, fig. 1; Chernovol et al. 20009, fig. 4).

SUMMARY

The stylistic diversity of the ceramic inventories from the eastern Lublin region (as well
as from the Volhynian Upland) currently allows us to assume two basic stages of coloniza-
tion of these areas by the early LBK community. The first stage corresponds to the Gnie-
chowice phase (Ia) in the upper Vistula and Odra basins, correlated with the Milanovce
phase. The small number of such classified collections indicates that settlement within
those areas was most likely ephemeral and of a low intensity, and was associated with the
formation of relatively few small settlements. Despite this, the potential presence of per-
manent settlement relics in Swierszczow allows us to assume that the LBK settlement in
that period was relatively permanent, not only a short-term “reconnaissance”, which may
be indicated by materials from western Lesser Poland, including cave finds (cf. Kulczycka-
Leciejewiczowa 1968, 63; Rook 1980, 89, 91; Czekaj-Zastawny et al. 2020, 32). The main
wave of colonization of the eastern Lublin region and Volhynia by the communities of the
early LBK was related only with the dissemination of the Zofipole style. This is indicated
by the vast majority of the previous finds (Fig. 11), although the current scope of identifica-
tion of particular sites, as well as the development and publication of ceramic materials,
makes it difficult to clearly assess the form and the actual intensity of settlement processes
in this period. This stage, later than the Milanovce phase, should be correlated with the
Moravian phase Ib (Pyzel 2010b, 545; 2014: 90), including at least its younger stage of
development (sub-phase Ib2), characterized by, i.a., the presence of music-note holes in
the ornamentation of vessels (Cizma¥ 2002, 178, fig. 13). This is confirmed by, among others,
Volhynian materials (Baiv, Meziri¢), which have very close analogies among the funerary
collections in Vedrovice (Bardec’kyj et al. 2013, 256; Debiec and Saile 2015, 6). It also cor-
responds very well with the marked increase in the settlement dynamics of the LBK in the
younger section of the Zofipole phase, visible in the remaining areas in the upper Vistula
basin (e.g. Kadrow and Okonski 2008, 19). The lack of unequivocal evidence allowing the
correlation of Zofipole materials from the eastern Lublin region with the Moravian sub-phase
Ib1 may only be due to the incomplete degree of analysis of the source materials. Some of
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the published data from the sites in Hrubieszoéw-Podgorze (site 5), Grodek (site 6) and
Josipévka allow us to consider such an interpretation as highly probable.

In the context of the postulated two-stage colonization of the discussed areas by the
early LBK community, one of the most important research problems is the issue of their
mutual chronology. The discoveries made so far regarding the chronology of the early LBK
allow us to assume that the emergence of a community with ceramics decorated in the
Gniechowice style in the eastern Lublin region took place after 5400 BC, but probably no
later than 5350/5300 BC (see Jakucs et al. 2016, fig. 24). The upper limit of this range is
purely arbitrary and is determined by the *4C range of the oldest music-note inventories in
the upper Vistula basin, revealing chronological similarity with most of the previous LBK
dates in these areas (cf. Debiec and Dzbynski 2007, Abb. 5; Kulczycka-Leciejewiczowa
2008, fig. 55; 2010, 551-553; Czekaj-Zastawny 2008, pl. I; 2014, pl. XI; Czekaj-Zastawny
et al. 2020, fig. 16). This range also corresponds partly to the *4C range obtained for the
early LBK inventory in Rivne in the Volhynian Upland (Kotova et al. 2007, 415, tab. 2;
Okhrimenko 2009, 82).

A separate and much more problematic issue is the moment when collections with
Zofipole-style ceramics appeared in the eastern Lublin region. Taking into account the
radiocarbon dates from Gwozdziec and Samborzec, it could not have happened until
around 5300 BC or later. Earlier dating of assemblies containing, among other things,
features typical for the Zofipole style from Kuyavia and Chelmno Land (Kukawka et al.
1990; Grygiel 2004, 633; Pyzel 2014, Abb. 5), as well as the 4C date of a fragment of Zofi-
pole pottery from Brzezie (Czekaj-Zastawny 2014, pl. XI), does not allow us to explicitly
exclude the possibility of an earlier date for this phenomenon. In the case of the analysed
area, this problem seems to be particularly important, at least due to the presence of ele-
ments stylistically deviating from the ornamental convention typical for the Gniechowice
phase and having analogies in the Zofipole inventories (Fig. 8: 1, 3). This situation implies
the possibility of at least a partial co-existence of old and new ornamental traditions in the
oldest phase of the LBK in the Hrubieszéw region. The lack of absolute dating precludes
the verification of this hypothesis; however, such a possibility cannot be ruled out, due, for
example, to the quite short duration of the entire early LBK period (Jakucs et al. 2016).
This extremely important issue is still open today.

Another open issue is the identification of initial areas of settlement and potential
routes of the influx of the early LBK community into the eastern Lublin region. The disper-
sion of such dated sites in the upper Vistula basin (Fig. 11) seems to imply at least two
likely possibilities in this respect. In previous studies, the colonization of these areas was
directly linked to the migration of early LBK groups from the Sandomierz Upland, travel-
ling up the San and then the Tanew River (Brzozowski 1988, 2). This hypothesis, although
highly probable, is unfortunately not supported by source materials (due to the complete
lack of early LBK finds between the Sandomierz and eastern Lublin regions; cf. Fig. 11).
However, it is also worth considering another, purely hypothetical concept, taking into
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account the entirety of the current “eastern” finds of the early LBK — that is, the possibility
of the colonization of Volhynia and the eastern Lublin region as a result of the shifting of
the oldest LBK communities from the upper Vistula basin (i.e. from Podkarpacie) to the
east, to the areas on the upper Bug and Horyn, and then north, down the course of both
these rivers, or only the Horyn (Fig. 11). The latter option implies the possibility of coloni-
zation of the Hrubieszéw Basin by communities who came directly from Volhynia. This
may be indicated by the presence only of products made of Volhynian flint in the flint in-
ventory from Swierszczoéw. Regardless of this, the processes initiated in the oldest phase of
the LBK were also continued in its younger episode related to the spread of Zofipole stylis-
tics. This may be inferred from the presence of sites dated to the Zofipole phase in the
Horyn and Bug basins, and indirectly also in the Hrubieszéw Basin and Central Roztocze
(Fig. 11). However, the increase in the number of Zofipole sites visible within the eastern
Lublin region, allows us to consider the possibility that the LBK community penetrated
these areas by other routes as well, leading directly either from the Sandomierz region
(San — Tanew — Huczwa) or from the Podkarpacie zone — more precisely from the Rzeszéw
region (Wislok — San — Tanew — Huczwa). This issue, due to the lack of sufficient source
materials, remains open at the moment, but it is undoubtedly one of the most important
aspects of research on the neolithization of areas between the Vistula and Bug Rivers — all
the more so, because the phenomena initiated in the oldest phase of the LBK within the
eastern part of the Lublin region (especially in the Hrubieszoéw Basin) constituted a spe-
cific prelude of fundamental, dynamic and permanent settlement processes documented
in its remaining areas in the next, i.e., classical, period of LBK development (cf. Brzo-
zowski 1986, 2; Szeliga 2021).
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INTRODUCTION

The lithic industry of the Linearbandkeramik (LBK) culture is represented to a large
extent by laminar complexes dominated by end-scrapers and retouched blades from a ty-
pological point of view. The so-called “sickle inserts” are usually recovered in notable se-
ries (Tringham 1968; Kaczanowska 1980; Koztowski 1989; Allard 2004). On the other
hand, there is a fair selection of counterexamples: sites that have peculiar structures of
lithic complexes for a variety of (supposed) reasons (Gronenborn 1997, 62-65; Gronenborn
1998; Burnez-Lanotte, Allard 2003; Mateiciucova 2008, 156-162; Allard and Denis 2015;
Nikitin et al. 2019). The interpretation of this variability is an important problem to
solve.

The easternmost line limiting the extent of the LBK has changed recently. Dmytro
Haskevych (Gaskevych) found a new site, Vita-Poshtova, on the Dnieper river, near Kyiv
(Gaskevych 1997). In 2011, the Odessa National University survey team found a new site,
Kamyane-Zavallia, on the Southern Buh river, thus moving the conventional boundary
further to the south-east (Kiosak 2013; Kiosak et al. 2014a; Kiosak et al. 2014b; Saile et al.
2016; Kiosak and Salavert 2018). The notion of a clearly delineated boundary is purely
conventional (Nowak 2019, 104-106). The area of settlement in the early Neolithic was
not continuous. Rather, it existed in the shape of a number of settled microregions with
multiple sites clustered on 10-25 km stretches of land (Liining 1982). The latter were sur-
rounded by scattered sites of single finds of LBK artefacts in the contexts of indigenous
cultures (Nowak 2007; Kiosak 2014; Kitagawa et al. 2018, 203-204). Recent research

~

Fig. 1. Location of Nicolaevca V (Nic V) and Tara Il (Tara).
Topo: Stamen USA terrain accessed via QGIS 2.18
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suggests that such a microregion existed around the Kamyane-Zavallia site (Kiosak 2017;
Kiosak et al. 2020; Saile 2020).

In the marginal areas of the LBK distribution, the development of a Neolithic economy
and society is usually placed within the framework of interaction between local foragers
and external Neolithic farmers. Lithic artefacts form a category of material culture that is
common for groups of both economic types. Thus, the traces of their interaction are often
sought in the comparison of lithic complexes. Under such premises, the creativity and in-
genuity of the knapping of early farmers is often underestimated, and complexes with
a particular structure tend to be interpreted as direct evidence for “Mesolithic influence”
(Gronenborn 1998; Mateiciucova 2008, 156-162; Nikitin et al. 2019).

From this point of view, studies on chipped stone assemblages are of particular impor-
tance for understanding the settlement at the easternmost fringe of the LBK. The subject
of this text is the lithic assemblages of two sites from the territory between the Prut and
Dniester rivers (Fig. 1). Both lithic assemblages stand out from the “standard”, each in its
own way. Interpretation of their peculiarities is far from straightforward.

STATE OF ART

The lithic industry of the LBK in the eastern part of its distribution has a long history
of research. G. Korobkova subjected some LBK collections to use-wear analysis (Korobkova
1987, 165-169). O. Larina produced a synthesis on the typological composition of LBK
lithic complexes of modern-day Moldova (Larina 1999, 46-50). The state of research was
summed up by Dmytro Haskevych (2003), who defined two variants of the lithic industry.
The Volhynian variant is characterized by the prevalence of end-scrapers on blades, re-
touched blades, “sickle inserts” made on truncated blades, etc. The Middle Dniester va-
riant is characterized by a prevalence of end-scrapers on flakes, often subcircular, and the
presence of conical cores and trapezes (Gaskevych 2003). In this paper, we are dealing
with the sites of the Middle Dniester variant. Conical cores, geometric microliths and sub-
circular end-scrapers were treated as “Mesolithic heritage” (Pdunescu 1970, 39; Larina
1999, 50; Turcanu 2009, 160; Dergachev and Larina 2015).

RAW MATERIAL

The raw material available to the early farmers in the south of Eastern Europe was
described by V. Petrougne (1995). There are outcrops of so called excellent-quality
“Volhynian” flint to the north of the region under study. The northern part of modern-day
Moldova contains numerous outcrops of Middle Dniester silicites (Petrougne 1995). These
two varieties are the most important for LBK sites of the Prut-Dniester region.
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The flint varieties (lithogroups) were defined by macroscopic analyses on colour, tex-
ture, inclusions, cortex, etc., of the available pieces. They were named according to a code
proposed by M. Pawlikowski (Pawlikowski 1992). The first component stands for the coun-
try of in which the lithogroup was discovered (MD, in our case Moldova), the second de-
notes the place of discovery (site, outcrop etc., Nic in our case, Nicolaeuca V) and the third
indicates the type of raw material used (F — flint) and the number of the lithogroup (1-6).

MD-Nic-F1 — grey, dark-grey, with white inclusions, transparent when thin, in small
whitish points and with spongy cortex, very cavernous (Petrougne 1971);

MD-Nic-F2 — rather similar to the previous group but with much larger white inclu-
sions, giving a “zonal outlook” to a piece;

MD-Nic-F3 — very dark, with small, white punctuations; non-transparent flint;

MD-Nic-F4 — transparent, dark-grey, with small whitish points; very plastic flint;

MD-Nic-F5 — jelly-like, semi-transparent, plastic, with large white inclusions.

Md-Nic-F7 — verytransparent, plastic flint, corresponding to the Turonian (“Volhynan”)
flints of Western Ukraine (Petrougne 1995).

THE SITES

The two sites that were selected for this study belong to the “Middle Dniester” variant
of the LBK. They are situated in the north of modern-day Moldova. There is a distance of
over 40 km between them (Fig. 1).

Tara II stands on the bank of the Reut river. It was discovered by V. Marchevici
(Markevich) in 1958, and was excavated by T. S. Passek in 1960 (Passek and Chernysh
1963, 29-30). There, in a section of a riverbank, a typical eight-shaped pit was excavated.
It contained numerous potsherds with Notenkopf decoration alongside shards of coarse-
ware. Excavators noted an elevated amount of flintknapping debris at the bottom of the
pit, near the fireplace that was recovered there.

The site, Nicolaevca V, was discovered by V. Bicbaev in 1973-1976, was surveyed and
tested by trenches in 2014-2016, and was excavated in 2019 by an international expedition
headed by Stanislav Terna and Maciej Debiec (Saile et al. 2016). The remains of a typical
LBK house were recovered — a Kleinbau-3-type building (Saile 2020). The site belongs to
the Notenkopf phase of the LBK.

NICOLAEVCA V COLLECTION

Here we discuss the lithic artefacts that were found during the excavations of 2019. The
materials from the preliminary surveys were not accessible to the authors, but are known
to us from publication (Larina and Dergachev 2017, 185-187).



Lithic industry of two Linearbandkeramik sites in Moldova (Nicolaevca V and Tara Il) 307

Table 1. General summary of the technological categories of the assemblage from Nicolaevca V

No. Group Quantity Percentage %
1 Pebble 1 0.43
2 Pre-core 2 0.86
3 Core-like chunk 1 0.43
4 Hammerstone 5 2.15
5 “Retoucher” 1 0.43
6 Core 19 8.15
7 Flake 105 45.06
8 Chunk 8 3.43
9 Blade 24 10.30
10 Primary and subprimary flakes 11 4.72
11 Technical flake 12 5.15
12 Flake from hammerstone 1 0.43
13 Tools 43 18.45
14 Total 233 100.00

The presented collection consists of two different groups of objects. Pieces of the first
group were gathered in the course of excavations of the dwelling structure (long house) in
the excavation pit with a size of 514 m2, while the second group is composed of items com-
ing from a concentrated scatter of finds (deposit?), mostly of chipped stone on the surface
of a 1 x 1 m? area, which lay in a long pit, just outside the house.

The first group is representative of the lithic technology of the Nicolaevea V site “in
general”, and the second group reflects a particular episode of flint-working. They will be
described separately in the following text.

Summary of assemblage. Assemblage I consists of 22 pieces of knapping (9.44%,
groups 1-3, 6 from Table 1), 6 “tools for knapping” (2.58%, groups 4-5), 23 technical and
primary flakes (9.87%, groups 10-12), 129 unmodified products of debitage (55.36%,
groups 7-9) and 43 items with modified shape, either by retouching or trimming or burin
blows, or by macrotraces of use (“tools”, 18.45%, group 13).

Objects of knapping are represented by a tested pebble (1 item), two pre-cores, a core-
like chunk, and 19 cores. The tested pebble has an alluvial cortex. Several detachments
were taken off it, and it was later rolled by water flow again in such a way that detachments
were covered by secondary cortex. It is 70.5 mm long and 59 mm wide, with a weight of 217
gr. It is quite suitable for future knapping and maybe represents an object taken to the site
in anticipation of future needs.

The core-like chunk is a fragment of a core that was very cavernous. After the inhomo-
geneity of the raw material had stopped the knapping, several flakes were still detached.



||||| - smoothed surface 0 5 cm

Fig. 2. Nicolaevca V. Cores (1-4).
Drawing conventions: circle — point of impact, filled — with a bulb preserved, dotted line - breakage
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Pre-cores are generally smaller than cores, so they actually do not represent the earlier
stages of the operative chain that resulted in the shaping of most available cores. The pre-
core (Fig. 2: 1) is in fact a pebble with the remains of a working surface on one side and
with a crest formed on the other side. Thus, the core was exploited for a while, and later,
an attempt to open a new working surface was made. The crest was formed by a sequence
of alternating detachments forming the sides by using the notch of the bulb of a previous
removal as a point of impact for the next. A similar crest was shaped along the complete
perimeter of a chunk (another pre-core), also probably in an attempt to re-use a piece that
was already knapped.

Cores were used mostly for the detachment of flakes (10 pcs), flakes and blades (3 pcs)
and blades (6 pcs). The cores for flakes are amorphous (4 pcs) or subprismatic (4 pcs).
There are also a prismatic core and a radial core for flakes. The detachments of flakes were
rarely prepared, which was mostly limited to the trimming of overhang (Fig. 2: 3). Striking
platforms are flat and unmodified. They often bear ring-cracks indicating quite rough im-
pact in order to detach flakes. Cores for flakes had one platform (7 pcs) or two platforms
(2 pcs). The radial core has a radial striking platform along its perimeter. In many cases,
the knapping occurred on the suitable angle of the flint piece.

Some cores were used for the production of both blades and flakes. Usually flakes and
blades were detached from different working surfaces. Such cores (3 pcs.) are amorphous,
subprismatic and prismatic. Their products have curved edges and an irregular dorsal pat-
tern of negatives.

Cores for laminar production were prismatic (3 pcs) and subprismatic (3 pcs). Only
one core was used for the removal of microblades and bladelets — a very small (30 x 30 mm,
15 gr) exhausted core, belonging to the so-called “flat” core type (Telegin 1976).

Cores for blades have complex striking platforms with a history of repair and correc-
tion reflected in the negatives of rejuvenation flakes. These cores had either two striking
platforms (3 pcs) or a single striking platform preserved (3 pcs). The fronts of laminar
detachments are relatively short and narrow; often, they are flanks of knapped objects
(Fig. 2: 4). Neo-crests (Marchand 1999) were formed in order to widen working surfaces,
but sometimes without success. A broken core for regular blades was re-oriented and re-
used for laminar detachment without much preparation — not even the removal of an over-
hang. The resulting blades were short and irregular. It seems the complex sequences of
blade-core preparation were not used by Nicolaevca knappers. The cores were used to
detach flakes and short, irregular blades and bladelets in opportunistic way. The only core
designed for a prolonged, serial laminar production (Fig. 2: 2) is a prismatic core with
a single striking platform and a working surface along 3/4 of its perimeter. Its back and
keel were shaped with a double-sided crest. It is 58 x 34 mm and weighs 66 gr. It could be
considered an outlier in a rather flake-oriented industry.

The tools for knapping include 5 spherical hammerstones. Some are evidently re-used
cores covered with starry surfaces from multiple hits, as a result of which their shape
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became subspherical. Their weights range from 73 to 188 gr, indicating probable diffe-
rences in functional application. There is also one “retoucher”, which is an elongated ob-
ject shaped by 3 double-sided crests. The crests give it a sub-cylindrical shape. Its edges
and ends bear traces of multiple hits. Similar items were also labelled as “retouchers”
(Markevich 1974, 85); however, definite evidence for their function is still missing.

Primary and subprimary flakes are made of raw materials that are indicative of local
origin. Their percentage is typical for a situation in which the decortification itself took
place elsewhere and the knapping of the tested nodules occurred on-site. Some cortex was
removed on site, but only rarely were the resulting cortex-bearing flakes the first flakes
detached from a given piece of raw material. Thus, the raw material was imported to the
site in the shape of tested nodules and/or prepared pre-cores and cores.

Technical flakes included edge removals (elongated flakes of triangular cross-section,
6 pcs), crested flakes (3 pcs), two flakes of re-orientation and a crested blade. They are con-
nected with the renovation of short and narrow working surfaces, the reorientation of
cores after a primary working surface was exhausted and the widening of a working sur-
face to new sides of a core. The short, crested detachments (rather flakes than blades) may
in fact be related to similar operations and, thus, should be treated as neo-crested flakes —
elements of core utilization and not the initial detachments of serial production. The ab-
sence of rejuvenation flakes of cores is very diagnostic. It seems that cores were prepared
elsewhere and there was utilization of pre-prepared cores on site, mostly limited by the
small size of the cores and multiple cavities in the original pieces of raw material, which
resulted in numerous attempts at core reorientation and shifting of working surfaces in
order to finalize the already quite exhausted cores.

The composition of Debitage products at the site is very interesting. Flakes are more
than four times as common as blades when we compare unmodified blanks. Fagonnage
touched blades and flakes are in almost equal proportions; however, some retouched
blades are too regular to have been produced by the simple techniques in use on the site.
They could have been brought from elsewhere. Thus, the Nicolaevca V industry was flake-
oriented. Almost 3/4 of the flakes had lengths between 10-30 mm, and about one quarter
were between 30-50 mm (Table 2). Smaller and larger flakes are very rare. Large flakes
were probably impossible to obtain due to the small size of the raw material pieces (pebbles

Table 2. Flakes. Metrics

No. Metric group (length) Quantity Percentage %
1 0-10 mm 2 1.90
2 10-30 mm 74 70.48
3 30-50 mm 26 24.76
4 over 50 mm 3 2.86
5 Total 105 100.00
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Table 3. Blades. Metrics

Metrical group (width) Distal Medial Proximal Complete Total
0-7 mm 0 0 0 0 0
7-12 mm 1 1 2 0 4
12-20 mm 4 3 7 2 16
over 20 mm 0 0 3 1 4
Total 5 4 12 3 24

and nodules). Absence of smaller flakes, which are omnipresent indicators of on-site knap-
ping, points to major knapping efforts taking place elsewhere, outside the excavated area.
However, the location of knapping was likely not too far from the excavated “long” house,
because the multiplicity of flakes and other by-products of knapping, which are usually
useless to transport, would indicate that these products were widely available for expedi-
ent use in the Nicolaevca V household (Saile 2020).

Flakes often exhibit cortex or parts of cavities and other inhomogeneities that were
exposed by their detachment. It seems that cavities were often an obstacle for better knap-
ping.

Blades usually are fragmented (Table 3). Complete blades are very unusual. Fragmen-
tation often occurred just by removing the curved distal part, so proximal “long” fragments
(Fig. 3: 5) dominate the assemblage. Rarely does the length of a blade surpass 40 mm.
Regular, laminar products with parallel edges and dorsal ridges were exceptionally rare
(Fig. 3: 7).

Modified items (“tools”, Table 4) are made on flakes (22 pcs), blades (18 pcs), and tech-
nical flakes (2 pcs), and a chunk was retouched as well.

End-scrapers form the most numerous group (35%). They are mostly done on flakes
(4/5). The front ends of scrapers were shaped on ends of blades with removed bulbs
(“shortened”; Stanko 1982; 3 pcs) and flakes (5 items, Fig. 3: 12, 13, 16, 17). The front ends
of scrapers were also widened on sides of flakes, sometimes even forming subcircular tools
(2 pcs, Fig. 3: 11; 18). In a single case, an end-scraper with a rounded front was formed on
a side of a flake (Fig. 3: 15). There is also a single side-scraper. Retouched blades include
a fragment with two sides bearing semi-abrupt retouch and 4 pieces with marginal,
simple, partial retouch (Fig. 3: 2, 6). Five blades bear characteristic angular polish — so
called “sickle gloss” (Fig. 3: 8-9); in three cases, this is accompanied by retouch on the
sides. Flakes and blades were truncated by abrupt retouch. A single flake bears both a trun-
cated end and an abruptly retouched side (Fig. 3: 4). Encoches were retouched on a flake
and on a subcrested blade (Fig. 3: 3). Some items bear irregular retouch (flakes, a chunk,
and an edge flake). There is a straight perforator on a blade, formed by abrupt retouch
along two sides (Fig. 3: 10). This is definitely a Neolithic element, absent in Mesolithic col-
lections of the region (Telegin 1976). A fire-striker is a flake with multiple ring-cracks on
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Fig. 3. Nicolaevca V. Tools (1-18)
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Table 4. Tools and worked pieces

No. Type Quantity Percentage %
End-scrapers 15 34.88
on shortened blade 3 6.98
on flake 5 11.63
1 on side of flake 1 2.33
subcircular 2 4.65
on end and side of flake 2 4.65
front of scraper 2 4.65
2 Side-scraper 1 2.33
3 Blade with polish and retouch 5 11.63
4 Truncated flake 2 4.65
5 Truncated blade 3 6.98
Blade with retouch 5 11.63
6 semi-abrupt on 2 sides 1 233
marginal simple 4 9.30
7 Edge flake with retouch 1 233
Retouched flake 4 9.30
9 Multiple transversal burin on a blade 1 2.33
10 | Perforator on blade 1 2.33
Encoches 2 4.65
11 on flake 1 2.33
on subcrested blade 1 233
12 | Fire-striker 1 2.33
13 | Piece ecaille 1 233
14 | Retouched chunk 1 2.33
15 | Total 43 100.00

its ventral surface, opposite to multiple facets of repeated detachments. A multiple trans-
versal burin was made on a blade. The burin blows were delivered from the side of the
blade, along the surface of breakage, when fragmenting the blade. Burins are few in LBK
collections from Moldova (Larina 1999, 46-50), but are rather numerous in Volhynia
(Manko and Telizhenko 2016).

“Deposit”

A dense scatter (object 3008) of lithic finds was comprised of 32 chipped flint pieces
and 1 sandstone plate (61 x 42 mm). Similar artefacts were called “pallets” by V. 1. Mar-
chevici. The chipped stone assemblage consisted of a hammerstone, four pre-cores, two
core-like chunks, three thick flakes, a subprimary flake, a blade and 20 cores.



Fig. 4. Nicolaevca V. Cores from “deposit” (1-5)
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The hammerstone (Fig. 6: 6) is spherical with a diameter of 44 mm and a weight of
110 gr. It is made of flint, and in fact represents a re-used core.

Pre-cores are variable. One pre-core (Fig. 6: 2) is semi-naviform. A wide platform was
shaped by a single blow. The flank was prepared by a row of wide trapezoidal flakes. An at-
tempt to create a keel failed due to the inhomogeneity revealed by small detachments from
another flank. Still, it could have been useful for flake production. Another pre-core (Fig.
5: 4) had a double-sided crest formed on its narrow face. After an attempt to remove it, the
object was left unmodified. Nonetheless, it retained enough volume to continue knapping
(163 gr). A third pre-core is of naviform shape (Fig. 5: 2). It had a crest formed by conver-
gent flake removal and, further down, by typical double-sided preparation. The crest was
not removed, probably in anticipation of further knapping. The last pre-core is too small for
further serial production. It is encompassed by a double-sided crest. Probably, it was pre-
pared to be re-used as a hammer, and the crest was needed as an accommodative element.

Cores were mostly used for flake production (13 pcs, Fig. 4: 1; Fig. 5: 3). They each had
a single striking platform, along with a secondary core where a second platform was
situated in order to exploit the second narrow face of a thick flake. Flake cores are wedge-
like (1 pcs, Fig. 4: 2), prismatic (6 pcs), narrow-faced (1 pes) or narrow-faced on the sides
of thick flakes (secondary, 4 pcs). These categories are arbitrary so far as in almost every
case, a suitable front was knapped for a series of flakes that were removed without much
preparation. Sometimes such a front was found along the wider side of a core and quite
often along the narrow side (Fig. 4: 4, 5), but in particular along the edges of thick flakes.
The secondary core (Fig. 6: 3) had some flakes removed off its ventral surface, making it
technically a Kombewa core (Inizian et al. 1995). The cores are less exhausted than cores
found in the excavation pit in general. They have fewer platforms, fewer working surfaces
and fewer traces of re-orientation. In most cases, it seems that a single series of flakes was
removed before objects were deposited in scatter 3008.

Three cores were used for both blade and flake production. Usually, they are subpris-
matic and have two striking platforms and working surfaces, each for a separate type of
product (Fig. 4: 3). Sometimes, in course of mostly flake production, some products were
obtained that were long enough to be treated as short, irregular blades.

Four cores were utilized in the course of blade production. In two cases, thick flakes
were used as cores. The edges of the flakes were used as narrow faces to detach a series of
curved, short blades. Small alluvial pebbles (up to 90 mm long) were used to remove
laminar products from one of the sides (Fig. 5: 1). Striking platforms of blade cores bear
traces of preparation by flaking, and sometimes even abrasion.

Most cores did not show hinges or other visible obstacles for further knapping. They
were suitable for the continuation of serial detachments, and due to their weight, they re-
tained some useful volume.

Core-like chunks have some traces of knapping, h but there was no evidence of repetitive,
serial use. They are suitable for further utilization.
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Fig. 5. Nicolaevca V. Cores from “deposit” (1-4)
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Debitage products are mostly intended for re-use as secondary cores. Flakes are thick
(17-33 mm) and resemble other flakes that were used as secondary cores in the assem-
blage. There is one technical flake in the assemblage: a wide, trapezoidal flake, formed in
course of flanks formation. It has a shape and dimensions that made it a suitable blank for
a retouched tool. The only blade is clearly an aim product of reduction. It is a long,
proximal part, 45 x 14 mm, with a concave, prepared butt.

Fig. 6. Nicolaevca V. Objects from “deposit” (1-6)
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Thus, the lithic assemblage of Nicolaevca V Kleinbau represents simple, opportunistic
knapping in pursuit of flakes or short, irregular blades. Preparation for detachment is rare
and uneven. The laminar component of the complex is confined to a few items. Regular
serial production of blades was limited, if indeed it ever existed on the site.

Tara |l collection

The chipped stone assemblage consisted of 180 pieces from Tara II. We were able to
study 121 artefacts kept in the Odessa Archaeological Museum of the Ukrainian NAS. Over
40 finds are kept in Chisinau, in the National Historical Museum of Moldova. They were
published by V. Dergachev and O. Larina (2017). Descriptions of the finds, made by the
excavators, seem to imply that the collection from the pit is kept in Odessa, while other
miscellaneous lithic finds are in Chisinau.

Assemblage consists of 21 pieces of knapping (17.36%), 4 fragments of “tools for knap-
ping” (3.31%), 21 pieces of technical and primary flakes (17.35%), 39 pieces of unmodified
products of debitage (32.23%) and 21 pieces with shapes modified either by retouch, trim-
ming, burin blows, or by macrotraces of use (“tools”, 17.36%).

The collection includes numerous pebbles and fragments thereof (11 pcs, 9.09%). They
represent lithogroups MD-Nic-F1 — F3. Outcrops of similar flint are known in close vici-
nity of the site. The bottom of Reut river is sometimes paved with flint pebbles of similar
quality (Larina 1999). Some pebbles from Tara II weigh about 1 kg, retaining a large mass
of raw material. A single core re-used as a hammerstone still had cortex portions preserved
in such a way that we can reconstruct the general dimensions of the pebble. It was an oval,

Table 5. General summary of the technological categories of the assemblage from Tara Il

No. Group Quantity Percentage %
1 Pebbles flaked and unflaked 11 9.09
2 Chunks 4 3.31
3 Pre-cores 2 1.65
4 Expedient cores 10 8.26
5 Cores 9 7.44
6 Primary and subprimary flakes 13 10.74
7 Technical flakes 8 6.61
8 Flakes 24 19.83
9 Blades 15 12.40
10 Hammerstones 4 3.31
11 Tools 21 17.36
12 Total 121 100.00
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flattened pebble, 40 x 40 mm in section, with a length of 80 mm at least. T.S. Passek men-
tions a single core made of “chalk dark flint” (Passek and Chernysh 1963, 30). However, it
was absent in the studied selection.

Most cores are expedient (10 pcs). Flakes were struck from a suitable surface without
a preparatory effort. Eight expedient cores each have a single striking platform. A core
with two opposed platforms was knapped in order to produce short microblades. Another
core has three platforms. It was initially made for regular laminar production. It was then
reoriented in an effort to strike two series of short, irregular bladelets off the core.

Regular laminar production is represented by items discarded at various stages. There
are two typical pre-cores in the collection (Fig. 7: 6), which have a naviform shape. A series
of wide, trapezoid detachments were removed on both sides of one of the pre-cores. Striking
platforms have angles of 60-75 degrees. Both pre-cores have a weight of 500-550 grams.

Further knapping proceeded in the following way: a crest was knapped off the pre-core.
The narrow working surface was opened on a flank of the pre-core. The second striking
platform of a pre-core was not used systematically. The knapping proceeded in a unidirec-
tional manner. Cores looked like flank prismatic cores (Fig. 7: 3). Then, when the flank was
flattened, an attempt was made to transfer knapping to another side (Fig. 7: 4). A semi-
crest was formed by detachments off the working surface on a planned side, and then this
néo-créte (Marchand 1999) was removed. In at least one case (Fig. 7: 4), this attempt
failed. This process, when successful, resulted in a core with a conical or subconical shape.
Usually, after finishing serial laminar production, a core was finalised by a series of lamel-
lar removals, or more often by irregular knapping in pursuit of flakes.

Technical flakes (8 pcs, Fig. 8) include rejuvenation flakes from striking platforms
(4 pcs), a half-crested blade, re-orientation flakes and a flake from the keel of a sub-conical
core. They reflect basically the same technological sequence, as described above — pro-
ceeding from a naviform pre-core, knapping flakes off a unidirectional core with two plat-
forms, then widening the working surface to its flanks, and re-shaping it into a prismatic
or subconical core with negatives of regular detachments around most of its perimeter.

The collection contains only 15 blades (8%) and only 24 flakes (19.83%).

Flakes are generally larger than those from Nicolaevca V, and larger items are more
numerous (Table 6). This pattern is difficult to find in the remains of knapping in situ. This
suggests a selection of pieces for discard into the pit of Tara II.

Metrical parameters of blades differ from the picture typically seen on residential set-
tlements of the LBK (Table 7). Complete specimens form 1/3 of the selection. Surprisingly,
blades are mostly represented by complete, irregular specimens or distal portions. Taking
into account the regular laminar patterns of negatives on working surfaces of cores, we
would expect the removal of blades from the collection in prehistory.

Retouched tools include eight end-scrapers, two side-scrapers, three fragments of
flakes with marginal retouch, two perforators on flakes, two blades with marginal retouch
and a blade with oblique truncation (Table 8).
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Table 6. Tara Il. Metric parameters of flakes

No. Metric group (length) Quantity Percentage %
1 0-10 mm 0 0.00
2 10-30 mm 7 19.44
3 30-40 mm 11 30.56
4 over 40 mm 18 50.00
5 Total 36 100.00

Table 7. Tara Il. Metric parameters of blades

Width Complete Proximal Medial Distal Total
0-7 mm 0 0 0 0 0
7-12 mm 1 1 0 1 2
12-20 mm 0 1 0 2 3
over 20 mm 4 1 0 4 5
Total 5 3 0 7 15

Table 8. Tools and worked pieces

Type Quantity Percentage %
Side-scrapers 2 9.5%
End-scrapers 8 38.1%
on an end of a flake 1 4.8%
on an end of a blade 1 4.8%
on technical flakes 1 4.8%
on a side of a flake 2 9.5%
on a side of a technical flake 1 4.8%
fronts 2 9.5%
Flakes with marginal retouch 6 28.6%
Perforators on flakes 2 9.5%
Blades with marginal retouch 2 9.5%
Blades with oblique truncation 1 4.8%
Total 21 100.0%

Thus, the Tara II collection demonstrated an operative chain oriented towards laminar
production. An important feature is the prevalence of cores and by-products of knapping
in the collection. Tools are few and atypical. Does this imply that the eight-shaped pit of
Tara II was likely a place where mostly knapping occurred — a “workshop”? The available
information makes it unlikely. More likely, the eight-shaped pit was an evacuation zone.
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The absence of small flakes and chips is an important argument contra knapping on-site,
considering the disproportions (noted above) in the representation of different techno-
logical groups of artefacts. However, knapping oriented toward blade production, followed
by the extraction of the produced blades occurred on the site of Tara II.

DISCUSSION

In order to develop an interpretation, we need to place Tara II and Nicolaeuca V into
awider context and compare them to larger collections from other sites: Kamyane-Zavallia,
Gura-Camencii VI, Singerei I, and Déanceni I (Kiosak 2016; 2017; Larina and Dergachev
2017). The primary composition of each complex indicates important differences (Fig. 9).
In some sites, like in Danceni I, retouched tools outnumber blanks. In others, flakes are
very numerous, indicating on-site production. Tara II stands out by a high percentage of
cores.

/ Flakes
/ Blades
Tools

Cores

Fig. 9. Comparison of lithic complexes’ structures for sites of the easternmost LBK area.
KZ - Kamyane-Zavallia (n = 598, after Kiosak 2017), Tara Il - Tara Il (n = 121), Nic-V - Nicolaevca V
(n =226, this work), GC-VI - Gura Camencii VI (n = 140), S-I - Singerei | (n = 82), D-| - Danceni |
(n =452, after Larina and Dergachev 2017)

Deeper analysis of the composition of the assemblage reveals several groups of sites.
The sites with high indices of retouched tools, Dinceni I and Gura-Camencii VI, stand out.
They are clearly “consumer” sites, where lithic implements were widely applied in domes-
tic contexts, while remains of knapping are disproportionally underrepresented conside-
ring the amount of retouched blanks. On the other hand, the group of sites in which such
remains are well-represented is heterogeneous. Production sites include sites with a blade-
oriented industry (like Kamyane-Zavallia) and flake-producing sites (like Nicolaevca V).
The Téra II complex is, in fact, a selection of items resulting from a blade-producing faci-
lity, probably with the intention of the further re-utilization of the blades.
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The Late Mesolithic of Moldova is characterised by a fine, regular bladelet knapping
technique (Larina et al. 1997; Covalenco 2003; Kitagawa et al. 2018, 195, 196). It existed
in two aspects: geometric (Hrebeniki) and non-geometric (Kukrek).

The typical Hrebeniki complexes yielded trapezes of varying shapes (Stanko 1967;
Stanko and Kiosak 2010). Although the isosceles types predominate, the scalene speci-
mens are also numerous (Covalenco 2017). A small percentage of microburins is also
known (Nuzhnyj 2008, 64). Analogies for the scalene trapezes, which are sometimes
known from LBK sites of Moldova and adjacent territories, can be found in the rich, Late
Mesolithic assemblages (Stanko 1982). However, they are not the most typical representa-
tives of the Hrebeniki style in any case. Flattened, prismatic, one-sided, unidirectional
cores, which are typical for Hrebeniki sites (Stanko and Kiosak 2010, 71), are few or com-
pletely absent from Moldovan LBK collections. The cores found in such collections are
mostly volumetric prismatic cores with a tendency of development into subconical shapes
with reduction. Hrebeniki assemblages are dominated by lamellar components (Stanko
and Kiosak 2010, 71), while in LBK complexes, blades are usually more numerous than
bladelets.

Kukrek sites yielded a distinctive set of tools and cores (bullet cores, “Abuzova Balka”
points, Kukrek inserts, Kukrek burins (Stanko 1967; Stanko et al. 1981; Telegin 1982; Po-
tekhina and Telegin 1995)). Pencil-like (bullet) cores are commonly interpreted as pro-
ducts of the standing pressure technique (Zaliznyak 2005, 78). The end-products of their
reduction were microblades (laminar flakes less than 8 mm wide). None of these features
is found in the Moldova LBK assemblages. Microblades are not typical products of serial
production for LBK knappers in the region.

Thus, “Mesolithic heritage” is an unlikely explanation for the peculiarities of the as-
semblages that were described above (Kiosak 2016; 2019).

On the other hand, expedient core technologies are well known from a variety of se-
dentary societies all over the world (Parry and Kelly 1987). It was suggested that the im-
mediate availability of debris from prior acts of knapping made planned and prepared
detachments unnecessary (McCall and Horowitz 2014). Sedentary knappers were able to
re-shape and re-utilize the items shaped and applied previously (Parry 2008). The LBK
people of Moldova obviously tended to re-use and re-shape by-products of previous knap-
ping. For example, cores re-used as hammerstones are known to any LBK researcher
(Kaczanowska 1980; Hofmann et al. 2019).

The lithic industry of the LBK is known to be a complex system, which involves the
long-distance transport of raw material and includes finished blades and tools (Mauvilly
1997). The logistic networks corresponded to a mesh of social relations (Zimmermann
1995; Reepmeyer et al. 2011). In some cases, surplus production was described on LBK
sites (Burnez-Lanotte and Allard 2003; Allard 2004). These surpluses could be traded
further along chains of exchange. Most complexes of the LBK in the region under study
were formed both by local production and by the inclusion of some items obtained via
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exchange networks. In this context, the production of blades at Tara II is not extraordi-
nary. Blades missing from this assemblage could have been supplied to other complexes
on the site or traded further on. Meanwhile, the simplistic industry of Nicolaevca V is an
anomaly.

A. Zimmermann has demonstrated that LBK sites can be ranged depending on their
position in the exchange networks (Zimmermann 1995). There are nodal sites, redistribu-
tion sites and consumer sites at the very end of the exchange chain. From this point of
view, Nicolaevka V Kleinbau complex is little included in the exchange network. Some
objects (like tools on blades) may be products of exchange. However, most artefacts in the
complex were obtained by simplistic, expedient, flake-oriented technology, most probably
on-site. The “deposit” gives us a unique insight into the organization of knapping at the
site. It represents, most probably, the objects selected for further knapping in case of need
in a domestic context. The cores and debitage found in the excavation pit could have been
produced from objects similar to those found in the deposit in the course of their conti-
nued reduction. In other words, a knapper may have selected these pieces (a stone pallet
resembling a retouching support, a hammerstone, a flake and a blade, which could be
blanks for tools, and 29 objects suitable for further knapping) from some primary knap-
ping place and took them home in anticipation of future needs. They then would likely
have used a very simple, expedient technology of blank production, probably via a few
blows with a hard stone. Thus, the “deposit” is a selection of objects suitable for further
reduction by a knapper, who anticipated his/her need for some pieces of raw material with
ample volume, and was not very demanding in regard to the shape of these pieces. It re-
sembles the “caches” for expedient knapping described in some anthropological contexts
(McCall 2012; Horowitz and McCall 2019).

Thus, we would expect that the simple, flake-oriented industry of Nicolaevca V should
be the result of a domestic mode of production in which a knapper tried to supply the
needs of his/her household on his/her own — both obtaining raw material and executing
expedient knapping in cases of need.

CONCLUSION

The structural analysis of lithic collections allows us to define three groups of LBK sites
inthe territory of modern-day Moldova: 1) sites with a flake-oriented industry (Nicolaevca
V); 2) sites with abundant evidence for blade production, but which lack blades themselves
(Tara I1); 3) sites with an excess of blades and tools on blades (Danceni I, Gura-Camencii VI).

From the point of view of the social organisation of lithic technology, these differences
can be interpreted in the following way: the first group represents remains of domestic,
expedient technology, employed by households while attempting to satisfy their own
needs. The second and third groups are in systematic relation: the second produced blades,
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yet the assemblages lack them; assemblages of the third group contain a surplus of blades
and tools on blades. Thus, the sites of the third group are consumers, most likely obtaining
their suplusses of blades via exchange.
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INTRODUCTION

Due to its particular physical and aesthetic properties, obsidian — a natural volcanic
glass — was widely used by past human communities. Its extraordinary features like gloss,
colour, transparency, and razor-sharp edges, find their counterpart in its geochemical
composition, where discrete combinations of trace elements created during the magma
eruption and cooling allow each “source” (or, eruptive entity) to be identified. The charac-
teristic trace and rare earth element composition, the so-called geochemical “fingerprint”,
of each source can be instrumentally-identified, and these can then be used for compari-
son with “fingerprints” determined for archaeological artefacts. The congruence between
“source” and artefact fingerprints forms the scientific basis for studies of the temporal and
spatial variation in the conveyance, use, and discard patterns evident in the archaeological
record.

In this paper, we use energy dispersive x-ray fluorescence (EDXRF) analysis as the
instrumental basis for identifying the obsidian sources used by Alféld Linear Pottery cul-
ture (ALPC) communities and discuss the results in the context of how the material may
have been employed during that period.
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Fig. 1. Locations of ALPC archaeological sites in Slovakia containing obsidian artifacts analysed in this study.

1 - Malé Raskovce, Michalovce distr.; 2 — Slavkovce, Michalovce distr.; 3 — ZaluZice, Michalovce distr:;

4 — Lugky, Michalovce distr;; 5 — Moravany ‘Stredné pole’, Michalovce distr;; 6 — Zbudza, Michalovce distr;

7 - Fintice; PreSov distr;; 8 — Raziany-Farské, Sabinov distr:; C1 — Carpathian 1 geological obsidian out-

crops; C2 — Carpathian 2 geological obsidian outcrops; C3 — Carpathian 3 geological obsidian outcrops.
Red lines mark distances from Carpathian 1 source locations. Graphic design: £. Figura
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CARPATHIAN OBSIDIAN

Several geological obsidian sources are located in, and proximate to, the Zemplén
Mountains in Slovakia and Hungary (Fig. 1). Those outcrops of this material were the most
important for prehistoric communities in Central Europe. By convention, obsidian raw
materials are classified into three groups: Carpathian group 1 (C1) is used as a shorthand
descriptor for obsidian from Slovakia, Carpathian group 2 (C2) identifies obsidian from
Hungary, and Carpathian group 3 (C3) specifies material from Transcarpathian Ukraine
(Thorpe et al. 1984; Rosania et al. 2008).

The occurrence of obsidian in what is today Slovakia and Hungary was first noted by
Johann Ehrenreich von Fichtel (1732-1795) in 1791 (Mineralogische Bemerkungen von
den Karpathen, Wien 1791-1794; Jansik 1935; Prichystal 2013, 160). Within Slovakia na-
tural sources of obsidian are concentrated in Velka Tina, Mala Ttna, Vinicky, Mal4 Bara,
Vel’ka Bara and Streda nad Bodrogom, and secondary sources are known in the area of
Brehov-Cejkov (Kaminska and Dud’a 1985, 123; Kaminska 1991; 2013; 2018; Bigazzi et al.
2000, 225; PFichystal 2013, 160, 161; P¥ichystal and Skrdla 2014; Baco et al. 2017, 208).

The best-known outcrop, and the one frequently cited as being most important to pre-
historic communities, is in Vini¢ky. This deposit has been described by O. Williams and
J.Nandris (1977, 216), and its major and minor element composition appears in Macdonald
et al. (1992, appendix 3, 189, 196). The obsidian there is either black or grey and poorly
transluscent, with a matte surface. This raw material is found in primary deposits yielding
nodules c. 7 cm in diameter, rarely 10-12 cm weighting up to 0.8 kg (Williams and Nandris
1977, 211; Prichystal 2013, 160). However, based on recent comparisons between obsidian
artefacts and obsidian from the sources Pfichystal and Skrdla (2014) suggest that the
Brehov-Cejkov may have been the most important locus for prehistoric obsidian extrac-
tion (Baco et al. 2017; Burgert et al. 2017, 8-10).

Three geological sources of obsidian occur in northeastern Hungary — Tolcsva, Erdo-
benye-Aranyospatak and Erdobenye-Ligetmajor (Bir6é 1981, 201; Prichystal 2013, 161),
with obsidian present as nodules weighing over 5 kg. This obsidian is generally black in
appearance, but it can also be found in a variety of different hues, such as dark brown,
greenish, light red, reddish-brown, yellow, and yellowish-green. The most well-known va-
riety is the obsidian from Tolcsva which is opaque, matt, and black (Williams and Nandris
1977, 213; P¥ichystal and Skrdla 2014, 161). The major and minor element chemistry of
Tolcsva also was reported by Macdonald et al. (1992, appendix 3, 189, 196).

Some time ago O. W. Thorpe, S. E. Warren, and J. G. Nandris (1984, 184), pointed out
that there are visible differences in colour and transparency that differentiate Hungarian
obsidian from that found in Slovakia; the Hungarian variant is almost always black and
opaque, while its Slovakian counterpart can be grey or brownish-grey, with some degrees
of transparency (Prichystal 2013, 161). The discovery of a new visual variant of obsidian by
Pfichystal and Skrdla, however, throws into question the confidence one can have that
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these visual intrasource differences unambiguously separate Hungarian from Slovakian
occurrences.

In the Transcarpathian Ukraine, not far from the villages of Rokosovo and Maliy Rako-
vets, V. F. Petrougne (1986) reported a local variety of obsidian that eventually became
known as Carpathian 3 (Rosania et al. 2008; Hughes and Ryzhov 2018). To the north of
Rokosovo and the south of Maliy Rakovets in the Upper Tertiary Sin’ka Formation, obsi-
dian blocks and bombs occur in an agglomerate tuff. This obsidian has two visual sub-
types: a freshly broken piece of the first variety has a glassy lustre and, occasionally, dis-
plays unique grey stripes. The second type is grey, with a dull sheen, is striped with darker
bands and contains visible spherulite inclusions. These latter characteristics are very rarely
noticeable within the first black variation (Racz 2018).

MATERIALS

This paper focuses on EDXRF provenance analysis of 186 obsidian artefacts from eight
Neolithic sites located within what is today Slovakia (Fig. 1; Table 1). We chose artifacts from
sites associated with the activity of ALPC communities from each of its chronological phases,
including the last stage connected with the Biikk culture. All materials analysed were se-
lected from properly dated settlements with large quantities of pottery and with *4C dates.
With the exceptions of Lucky and Fintice (Vizdal 2000a; 2000b), the results of archaeo-
logical investigations of the sites that we examined have all been published (see Table 1).

GENERAL REMARKS ON TECHNOLOGY-MORPHOLOGY
AND LITHIC SOURCES CHARACTERIZATION OF THE ALPC
IN SLOVAKIA

In the middle of the 6th millennium in the area of the middle and upper Tisza Basin the
ALPC came into being as a result of northward expansion of the Koros culture and its re-
gional, cultural transformations. Afterwards, the scientific consensus seems to be that
those communities diffused northward from the Great Hungarian Plain to the KoS$ice Ba-
sin, the Eastern Slovak Plain, and the Transcarpathian Ukraine, but the expansion never
crossed the Carpathian Mountains (Kalicz and Makkay 1966; 1977; Siska 1989; Pavik
2004, 74; Kozlowski and Nowak 2007; 2010; Domboro6czki and Raczky 2010).

The earliest ALPC expression (Szatmér group, equivalent to the so-called proto-Linear
phase in eastern Slovakia) is dated to the period c. 5600-5400 cal BC (Dombordczki 2010,
156-161; Dombordczki and Raczky 2010, 213-215). In sites of this phase, the lithic resour-
ces used are nearly always of local origin, mostly obtained in the Slovak-Hungarian bor-
derland (limnoquartzites, and Carpathian obsidian 2) and Transcarpathian Ukraine
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(predominantly the stone used in the ground stone industry). Some imports of radiolarite
from Sari$ are recorded (Slavkovce site) in the Eastern Slovak Lowland during the early
ALPC phase but, overall, there is very little evidence for contacts with territories to the
north and the east of the Carpathians (Koztowski 1997; Kozlowski and Nowak 2010; Raczky
et al. 2010; Kozlowski et al. 2014, 42-45).

The typical assemblage composition of ALPC sites throughout most of the Eastern Slo-
vak Lowland consists of obsidian (dominant), with lower proportions of limnoquartzites,
radiolarite, and others (e.g. hornstornes at Moravany). Except for “others”, all of those
sources can be found within several dozen kilometres from the site (< 50 km distant up to
120 km; Kozlowski and Nowak 2010, 76, 86; Kaczanowska et al. 2013, 113, 114; Kaczanow-
ska et al. 2015, 172). Evidence of long-distance contacts in lithic sources occurs only rarely.
For example, two artefacts recovered at Moravany were of chocolate flint (Upper Jurassic,
the highest Oxfordian limestone and Lower Kimmeridgian, located within Central Poland)
and the other of Volhynian flint (Cretaceous flint Turonian age; primary deposits located
within the Volhynian Upland; Kozlowski 1989, 378, 391; Kaczanowska and Kozlowski
1997, 221; Kozlowski and Nowak 2010, 76, 86; Kaczanowska et al. 2013, 112-114; 2015, 172).

Unmodified obsidian nodules are often found on these sites; e.g. Slavkovce contained
a cache of 34 obsidian nodules (see Kaczanowska and Kozlowski 1997, 184). Direct percus-
sion and pressure techniques were mostly used to obtain blade blanks. There is some evi-
dence that in younger ALPC assemblages a punch was used. Cores preparation was limited
to platform preparation, and did not extend to the lateral side, back and distal end. It
seems that core reduction proceeded from a prepared platform and during the manufac-
turing process, the flaked surface was extended to the sides of the core, until a conical,
semi-conical or subdiscoidal form was achieved. Single platform blade cores predominate,
except during the last phase when the method of reduction was changed and the object
became a flake core. Flaking surface rarely extends over the lateral edges. Flakes were de-
rived from cortical platforms or prepared with a single blow. Percussion points and bulbs
are conspicuous, and percussion scars on the bulb indicate that hard hammerstones were
used for core reduction. Blades also have platforms prepared with a single blow, and the
distinctive bulb and bulbar scar also are consistent with the use of the direct percussion
technique. Based on lithic analysis, the most desired end products were obsidian blades of
dimensions: 30-40 mm long, 15-15 mm wide and 3-4 mm tick. Tool-kits were mainly com-
posed with different proportions of retouched blades, retouched flakes, end-scrapers and
geometric microlithic, which reflect the different domestic economic activities undertaken
by the inhabitants of various settlements (Kozlowski 1989, 391; Kaczanowska and Ko-
zlowski 1997, 178-180, 188, 189, 191, 194, 195, 220; Kaczanowska et al. 2013, 112; 2015,
173, 175). The Biikk culture assemblages contain large numbers of cores and blades. Cores
are single-platform and their exploitation was preceded by careful preparation, as evi-
denced by technical forms, like crested blades. The pressure technique was used to obtain
blade blanks, mainly up to 5 cm long. Most tools produced however, were end-scrapers
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and truncations with lateral retouch and notched forms. Tool-kit composition appears
to be related to site function rather than to time period. It is commonly stated that the
Biikk culture lithic economy was built only on obsidian (Kulczycka and Koztowski 1960,
44; Kalicz and Makkay 1977), but the evidence from e.g. Sarisské Michalany and Raz-
nany-Farské indicate this was not always the case (Kaczanowska et al. 1993, 95, 107-109;
Karabinos et al. 2018). Obsidian played a major role at settlements at a distance around
55 km from the outcrops. The amount of obsidian utilized appears to have depended not
only on the site location but the different domestic economic activities that took place
there.

PREVIOUS PROVENANCE INVESTIGATIONS

Over the last few decades since the first description of Carpathian obsidians, numerous
modern analytical methods have been applied to determine the provenance of obsidian
artifacts (see e.g. Bir6 2006; Rozsa et al. 2006; Kasztovszky et al. 2014; Prokes et al. 2015;
Kasztovszky and Ptichystal 2018).

However very little instrumental analysis has been undertaken on obsidian from ALPC
sites. Kozlowski published results of the trace elements analysis of some obsidian samples
from Zemplinske Kopéany and Presov-Sarisské Liiky (Kozlowski 1989, Tab. 2), wherein all
the analysed items were attributed to Carpathian obsidian type 1, from the Mala Tina-
Vinicky region (Kozlowski 1989, 377). The results show a high degree of homogeneity sug-
gesting that the raw material must have been obtained from a single eruptive source.

The obsidian raw material at Moravany — which was imported most probably as un-
worked nodules with surface sculpture typical of secondary (redeposited) natural sources
— was determined to be Carpathian variety 2 obsidian by Malgorzata Kaczanowska on the
basis of macroscopic appearance (Kaczanowska et al. 2015, 172; see Baco et al. 2017, 209).

METHODOLOGY

As stated above, a study of the provenance of 186 artifacts of obsidian from 8 archaeo-
logical sites was conducted (see Table 2). The first step of selection was macroscopic. In
this stage, samples were separated on the basis of differences in lustre, transparency and
colour, as well as texture and pattern in obsidian structure (Fig. 2). We also paid attention
to the size of all items and surface sculpture, keeping in mind the features of Carpathian
obsidian identified by P¥ichystal and Skrdla (2014) and by Baco et al. (2017; 2018). Table
2 breaks down the artifacts analysed in this study on the basis of a classification intended
to document the presence of obsidians items in each stage of the lithic reduction (see
Dzieduszycka-Machnikowa and Lech 1976; Lech 2012). The first group (natural nodules
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and cores) contains 24 items; seven unworked (natural) obsidian nodules, roughouts in
different stages of preparation, and 17 cores in different stages of reduction. The second
group consists of ten whole blades and 44 blade fragments. The other three specimens are
technical blades. The third group of 77 artifacts is made up of flakes and waste, along with
platform rejuvenation and preparation flakes. The fourth and final group (retouched tools)
consisted of 28 artifacts, mostly end-scrapers together with retouched blades and flakes.
We used these groups to guide our selection of obsidian artifacts for EDXRF analysis to
investigate whether or not some elements of the obsidian lithic reduction system (of which
there were distinctive types in each morphological group) might have employed obsidian
from different sources (chemical types).

GEOCHEMICAL ANALYSIS AND RESULTS

The 186 samples selected for this study were analysed in the Geochemical Research
Laboratory in California using EDXRF spectrometry and assigned to a geochemical type/
variety and therefore a source (sensu Hughes 1998). Laboratory analysis conditions, in-
strumentation, geochemical type attribution procedures, element-specific measurement

Sr %
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®© O > @ »

= Razilany-Farské

NP4

Carpathian 3 PR

e /. N
p N { \
i N /
. ) QLo

Carpathian 2 Carpathian 1

Zr % Rb %

Fig. 3. Normalized Rb/Sr/Zr composition of small obsidian artifacts from Fintice, Lu¢ky, Malé Raskovce,

Moravany ‘Stredné pole’ and RaZiiany-Farské. Dashed lines depict the range of composition variation

measured in archaeologically significant geological reference samples. (adapted from Hughes and Werra,
2014: figure 5). Symbols plot the artifacts listed in Table 4
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resolution, and literature references applicable to these samples follow those that we re-
ported for artifacts from Ryndo XI1I/1959 (Hughes and Werra 2014) and from other
Mesolithic and Paleolithic sites in Poland (Hughes et al. 2018). Table 3 and Fig. 4-5 present
trace element concentration values for the 174 obsidian artifacts that were large enough to
generate reliable quantitative composition estimates. The Sr/Zr data for all specimens
plotted within the range established for Carpathian 1a/1b obsidians (Rosania et al. 2008,
Mili¢ 2014, Table 6), that occur in the Zemplén Mountains in northeast Hungary and
southeast Slovakia (Fig. 3 and 4). Twelve other obsidian specimens in our sample were too
small and thin to generate x-ray counting statistics adequate for proper conversion from
background-corrected intensities to quantitative concentration estimates (i.e., ppm), so
they were analysed to generate integrated net count (intensity) data for the elements Rb,
Sr,Y, Zr, Nb, Fe and Mn. After background subtraction, the intensities (counts per second)
were converted to percentages. The counting data and derived ratios appear in Table 4,
and the plotted values appear in Fig. 3. Source assignments were made by comparing the
plots for various element intensity ratios determined on artifacts against the parameters of
known source types identified in Central Europe. Integrated net peak intensity data (Table
4, Fig. 3) indicate that all 12 small flakes also were manufactured from Carpathian 1a/1b
obsidian. The EDXRF analysis did not reveal any source-specific differences within or
among different ALPC morphological or typological groups.

DISCUSSION AND CONCLUSIONS

Obsidian artefacts are present on archaeological sites in Slovakia dated from the Middle
Palaeolithic, through the Upper Palaeolithic, Mesolithic, Neolithic, up to the Early Bronze
Age. However as Early Neolithic communities began to appear in Slovakia, the incidence
of obsidian use increased (Kaczanowska 1985; Kaminsk4i 2018). The ALPC inventories, for
example, are almost entirely composed of obsidian items.

Almost 100% utilization of obsidian was registered at some sites (e.g. Zbudza, ZaluZice,
Slavkovce and Malé Raskovce). At Moravany, obsidian makes up almost 90% of the in-
dustry (Kozlowski 1989; Siska 1989; Kaczanowska and Kozlowski 1997, 220, 221; Kacza-
nowska et al. 2015), while in the following Tiszadob group utilization of obsidian repre-
sented almost a half of all finds (Kaminska et al. 2016). In the following Biikk culture,
obsidian dominates the entire chipped stone lithic industry. However in the material
that we present here from the inventory from RazZnany-Farské obsidian does not con-
form to this pattern (Karabino$ et al. 2018, 348), nor does it at the Sari§ské Michalany
site (Kaczanowska et al. 1993).

Obsidian was subject to conveyance and long-distance distribution since Palaeolithic
times (see Moutsiou 2014; Hughes et al. 2018) and, during the Neolithic, these activities
intensified. Volcanic glass artifacts are present in inventories connected with Linear Pottery
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culture sites (especially in the Zeliezovce group), in western Slovakia, in southern Poland,
and in ALPC assemblages in eastern Slovakia and Hungary (Kulczycka and Kozlowski
1960; Godlowska 1982; Milisauskas 1986; Siska 1998; Grygiel 2004; Kaczanowska and
Godlowska 2009; Szeliga 2009; Tunia 2016; Birdé 2018; Kaminska 2018; Riebe 2019;
Szeliga et al. 2019a; 2019b). Even higher demand for obsidian seems to have existed du-
ring the Late Neolithic (following the decline of the Biikk culture, during the beginning of
the Lengyel culture), when raw material exchange and conveyance moved semi-products
and finished products of obsidian as far as the central Danube region (Siska 1989, 77),
Czechia (Burgert 2015; Burgert et al. 2016; 2017), Poland, and the Polish Lowlands
(Wieckowska 1971; Kabacinski 2010; Wilczyniski 2016). At the end of the Neolithic and
during the Eneolithic period obsidian lost its dominant status, although it has been found
occasionally in Early Bronze Age deposits (Bird 2014, 60-64; 2018, 219-222; Kaminska
2018, 209).

Based on our current study it is clear that the obsidian artefacts from the ALPC archaeo-
logical in eastern Slovakia sites that we analysed originated exclusively from the Carpathian
obsidian source (chemical type) C1 (see Fig. 3-5; Table 3 and 4). These results parallel those
from neighbouring countries. Investigations in Czechia and Hungary show that the Slovakian
variant predominates at Neolithic sites, with a minor representation of the C2 variant
(Bir6 2014; 2018; Burgert et al. 2016; 2017; Riebe 2019). A similar situation seems to have
existed in Romania (Constantinescu et al. 2014, 148), although at some sites the Hungarian
variant of obsidian predominates (i.e. Magura-Teleorman; Kasztovszky et al. 2019, 86). The
limited geochemical analysis previously conducted on Neolithic obsidian from Poland also
indicates the exclusive dominance of the C1 obsidian variant (Kabacinski et al. 2015;
Szeliga et al. 2019a; Szeliga et al. 2021). Obsidian of the Carpathian 1 chemical type seems
to have been the most important volcanic glass for prehistoric communities in East-Central
Europe (Bir6 2014, 64, Fig. 13), and this is underscored by the results of our study.

The tracing of the origins of the obsidian used for tools is a success story in Central
European lithic provenance studies (Bir6 2014, 47). Thanks to its unique geochemical fea-
tures (‘fingerprints’) different chemical varieties can be distinguished by using instrumen-
tal methods. Such identifications allow us to analyse sources and uses, and to track synchronic
and diachronic changes in distribution paths and conveyance mechanisms. Determining
the sources is just one step in piecing together the puzzle (Bir6 1998; Tykot 2017, 274) with
the ultimate goal of understanding the complex interrelationships that existed between
and among prehistoric communities. Carpathian obsidian is found in Neolithic site inven-
tories at a considerable distance from the outcrops (even over 500 km; for example Ko-
walewko site 14, Oborniki dist., Kabacinski et al. 2015), and its presence can be useful in
identifying such human connectivities, as well as possible differences in status, social
rankings, and symbolic links to homeland/ancestors (see Mateiciucova 2010; Burgert
2016). We hope the data and conclusions presented here will contribute to a broader
understanding of all these issues during the Neolithic period.
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This paper describes the analysis of LBK chipped artefacts discovered during rescue excavations carried out on the site
of Hnidavska Hirka in the suburbs of Lutsk, western Volhynia. This assemblage consists of 103 artefacts made of
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1. INTRODUCTION

The multicultural site of Hnidavska Hirka is located near the bank of the Rudka River,
the left side tributary of the Styr River, in Rovanci, in the southwestern part of the town of
Lutsk. It was discovered in 1935 by Jan Fitzke. Small scale excavations were carried out on
this site from 1967-1969, in 1972, 1981, 1988 and from 2002-2007. The last rescue excava-
tions in 2009 were conducted by Oleksiy Zlatogorskiy and Andriy Bardetskiy. On an area
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Fig 1. Eastern area of the LBK distribution. Red pots = Early LBK sites, grey pots = younger LBK sites.
1 — Rovanci — Hnidavska Hirka site (after Debiec and Saile 2015)

of 636.5 m?, material dated to various periods from the Early Neolithic to modern times
were discovered. The oldest period of occupation of this site corresponds to the Linear Pot-
tery culture. This is confirmed by settlement features and relatively large numbers of va-
rious artefacts (Zlatogorskiy and Bardetskiy 2010; Debiec and Saile 2015; Bardec’kij et al.
2016; Bardetskiy et al. 2017; Becker et al. 2018; Saile et al. 2018). There were also flint,
stone and obsidian artefacts discovered in the LBK context. This paper details the results
of an analysis of chipped lithic artefacts discovered in 2009. In total, the chipped assem-
blage available for analysis from the LBK site of Hnidavska Hirka consisted of 103 artefacts
made of Volhynian flint (93 artefacts) and obsidian (10 artefacts) (Table 1). Unfortunately,
only a small portion of the chipped artifacts is currently available for the preparation of
illustrations and photographic documentation. As a result, only part of this assemblage
can be presented in the figures in this paper. This material constitutes one of the largest
LBK chipped assemblages from the area of Volhynia.
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Table 1. Rovanci — Hnidavska Hirka. Typological composition of LBK chipped assemblage

Category of artifacts Volhynian flint Obsidian Total
n % n n %
Single platform blade cores 2 2,15 1 3 2,91
Blades and their fragments 17 18,28 4 21 20,39
Burnt blades 2 2,15 - 2 1,94
Flakes 2 2,15 1 3 2,91
Tools 70 75,27 4 74 71,85
Total 93 100,00 10 103 100,00

2. CHIPPED ARTEFACTS
Feature 6

Within Feature 6 a regular, single platform, conical blade core, with the flaking surface
extending onto both sides of the core. The back of the core is a partly natural, prepared
striking platform, formed by the detachment of several flakes from the flaking surface. The
angle of the edge (platform/flaking surface) is approximately 90°, while the dimensions of
the striking platform measure 32 x 37 mm and the height of the flaking surface is 68 mm.
On the flaking surface, the negatives of 13 regular blades up to 66 mm in length can be
seen. The blades were curved in their distal portions (obsidian; Fig. 2: 1).

Feature 7

Several items were found in Feature 7, including: a fragment of a crushed core (Vo-
lhynian flint); 11 fragments of blades from single-platform blade cores (Volhynian flint);
3 fragments of blades from single-platform blade cores (obsidian); 1 crushed fragment of
ablade (obsidian); 1 fragment of the crushed medial portion of a blade (Volhynian flint);
1 flake from the preparation of a striking platform of a core, with a length of 52 mm, a width
of 31 mm, and a thickness of 8 mm in the bulb portion and in the medial portion (Volhynian
flint); 1 flake from the preparation of the striking platform of a blade core with an edge-like
butt, a convex bulb, a length of 13 mm, a width of 18 mm, and a thickness of 3 mm in the
bulb portion and 2 mm in the medial portion (obsidian); 1 end-scraper on a large blade
from a single-platform core, with a front that was semi-steep and rounded, a damaged
butt, a flat bulb, a length of 29 mm, a width of 28 mm, and a thickness of 8 mm in the bulb
portion as well as in the medial portion (Volhynian flint; Fig. 3: 5); 1 double end-scraper
on a cortical blade with semi-steep, slightly rounded fronts, one of them crushed, a length
of 30 mm, a width of 27 mm, and a thickness of 8 mm (Volhynian flint); 1 double end-
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Fig. 2. Rovanci — Hnidavska Hirka, obsidian artefacts. 1 - feature 6; 2, 3 — feature 24
(photo by A. Bardetskiy)

scraper made from a partly cortical blade with steep fronts, a length of 28 mm, a width of
29 mm, and a thickness of 13 mm (Volhynian flint); 1 end-scraper on a cortical flake with
a slightly oblique, semi-steep front, a length of 25 mm, a width of 31 mm, and a thickness
of 10 mm (Volhynian flint; Fig. 4: 4); 1 irregular end-scraper on a cortical flake, with a semi-
steep, rounded front, a length of 37 mm, a width of 27 mm, and a thickness of 10 mm
(Volhynian flint); 1 truncation on a large, regular and partially cortical blade, with a steep
front, a slightly rounded and oblique, polyhedral butt, a convex bulb, a length of 29 mm,
awidth of 19 mm, and a thickness of 6 mm in both the bulb portion and the medial portion
(Volhynian flint); 1 truncation made on a regular blade with a significantly oblique front,
glossy polishing on both faces of one edge, a length of 48 mm, a width of 17 mm, and a thick-
ness of 4 mm (Volhynian flint; Fig. 3: 1); 1 slender truncation and end-scraper, with a length
of 46 mm, a width of 16 mm, and a thickness of 6 mm (Volhynian flint); 1 burin on a blade
fragment with a length of 35 mm, a width of 30 mm, and a thickness of 5 mm (Volhynian
flint; Fig. 4: 2); 1 small, partly cortical blade, retouched on both edges, with a tip in the
form of a perforator, steep retouch on the ventral face of both edges, nearly flat retouch on
the dorsal face near the tip, a length of 44 mm, a width of 12 mm, and a thickness of 5 mm
(Volhynian flint; Fig. 4: 12); 1 proximal/medial part of a regular blade with slight retouch
on one edge on the ventral face, an edge-like butt, and a diffuse bulb, with a length of 42 mm,
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1

Fig 3. Rovanci — Hnidavska Hirka, artefacts made of Volhynian flint.
,3-05,13 —feature 7; 2, 6 — feature 19; 8 — 12 — feature 41; 7 — feature 46
(illustrations by A. Bardetskiy; after Zlatogorskiy and Bardetskiy 2010)
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Fig. 4. Rovanci — Hnidavska Hirka, artefacts made of Volhynian flint.
1,2,4,12, 14 —feature 7; 7, 9, 10 — feature 19; 6, 11 — feature 41; 3, 5, 8, 13 — feature 46
(illustrations by A. Bardetskiy; after Zlatogorskiy and Bardetskiy 2010)
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a width of 21 mm, and a thickness of 4 mm in both the bulb portion and the medial portion
(Volhynian flint); 1 flake with flat retouch on the dorsal face, and with a length of 35 mm,
a width of 41 mm, and a thickness of 10 mm (Volhynian flint); 1 irregular blade with use
retouch on the edges and distinct glossy polishing on one edge, a polyhedral butt, a flat
bulb, and a length of 45 mm, a width of 18 mm, and a thickness of 3 mm in both the bulb
portion and the medial portion (Volhynian flint; Fig. 3: 3); 1 fragment of a crushed blade
with use retouch on the edge (Volhynian flint; Fig. 3: 4); 1 irregular blade with use retouch
one both edges, a cortical butt, a crushed bulb, and a length of 56 mm, a width of 27 mm,
and a thickness of 18 mm (Volhynian flint; Fig. 4: 14); 1 distal and mid portion of a blade
made of a single-platform core with glossy polishing on one edge, a length of 32 mm, a width
of 16 mm, and a thickness of 5 mm (Volhynian flint); 1 distal part of a large, regular blade,
with glossy polishing on one edge, and a length of 30 mm, a width of 25 mm, and a thick-
ness of 3 mm (Volhynian flint; Fig. 4: 1).

Feature 19

Feature 19 included: a blade end-scraper with a slightly oblique, steep front, a polyhe-
dral butt, a convex bulb, and a length of 32 mm, a width of 18 mm, and a thickness of 5 mm
in both the bulb portion and the medial portion (Volhynian flint; Fig. 3: 6); 1 blade end-
scraper with a slightly oblique front, a length of 22 mm, a width of 18 mm, and a thickness
of 5 mm in both the bulb portion and the medial portion (Volhynian flint; Fig. 4: 9); 1 trun-
cation made of a regular, partly cortical blade with a slightly rounded front, one edge
with distinct glossy polishing on both faces, and a length of 41 mm, a width of 21 mm, and
a thickness of 3.5 mm (Volhynian flint); 1 crushed truncation with glossy polishing on both
faces of one edge, a length of 51 mm, a width of 22 mm, and a thickness of 6 mm in the bulb
portion and 5 mm in the medial portion (Volhynian flint); 1 fragment of a truncation (Vo-
lhynian flint); 1 trapeze (Volhynian flint; Fig. 4: 10); 1 fragment of a (probably) retouched
blade (obsidian, but of another kind, similar to the raw material used to prepare the core
discovered in feature 6; a white mass without grey dregs); 1 proximal/medial portion of
a regular blade with use retouch on the edges, a polyhedral butt, a convex bulb, and a length
of 45 mm, a width of 19 mm, and a thickness of 5 mm in the bulb portion and 4 mm in the
medial portion (Volhynian flint; Fig. 3: 2); 1 proximal/medial portion of a blade with use
retouch on the edges, a polyhedral butt, a convex bulb, a length of 38 mm, a width of
17 mm, and a thickness of 3 mm in both the bulb portion and in the medial portion (Vo-
lhynian flint); 1 blade with use retouch on the edges, a flat butt, a convex bulb, a length of
56 mm, a width of 18 mm, and a thickness of 3 mm in both the bulb portion and the me-
dial portion (Volhynian flint); 5 regular, small blades, curved in their distal portions, with
use retouch on the edges, edge-like butts, convex bulbs, lengths of 58 mm, widths of
13 mm, and thickness of 3 mm in both the bulb portions and in the medial portions (Vo-
lhynian flint).
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Feature 24

The following two objects were found in Feature 24: The medial portion of a large
blade, with the tip broken off obliquely to the percussion axis (the oblique edge of the frac-
ture makes this blade similar to a truncation), and with use retouch on one edge, a length
of 38 mm, a width of 18 mm, and a thickness of 4 mm (obsidian; Fig. 2: 2); 1 distal portion
of a blade with use retouch, and a length of 30 mm, a width of 30 mm, and a thickness of
2 mm (obsidian; Fig. 2: 3).

Feature 41

The following were recorded in Feature 41: A fragment of a crushed blade (Volhynian
flint); 2 fragments of burnt blades; 1 fragment of a blade with use retouch on the edges
(Volhynian flint; Fig. 4: 6); 1 end-scraper made of a regular, cortical blade, with use re-
touch on one edge, a length of 26 mm, a width of 26 mm, and a thickness of 5 mm (Volhy-
nian flint); 1 end-scraper on a large blade, with use retouch on the edges, and with a length
of 22 mm, a width of 27 mm, and a thickness of 5 mm (Volhynian flint; Fig. 4: 11); 1 end-
scraper made of a cortical blade, with a length of 44 mm, a width of 22 mm, and a thickness
of 8 mm (Volhynian flint); 1 fragment of a double end-scraper (Volhynian flint); 1 frag-
ment of a flake end-scraper (Volhynian flint); 1 truncation (sickle blade) on a partly corti-
cal blade, with glossy polishing on one edge, a length of 29 mm, a width of 13 mm, and
a thickness of 3 mm (Volhynian flint); 1 medial portion of a retouched blade, with a length
of 35 mm, a width of 23 mm, and a thickness of 6 mm (Volhynian flint; Fig. 3: 12); 1 blade
with edges irregularly retouched on the ventral face of the distal portion, curved on the
ventral side, with a polyhedral butt, a convex bulb, a length of 60 mm, a width of 28 mm,
and a thickness of 7 mm in the bulb portion and 6 mm in the medial portion (Volhynian
flint); 1 distal part of a regular, curved blade with use retouch on the edges, a length of
39 mm, a width of 21 mm, and a thickness of 5 mm (Volhynian flint; Fig. 3: 9); 1 fragment
of a blade with use retouch on the edges (Volhynian flint; Fig. 3: 8); 1 medial portion of
a blade with use retouch on the edges, a length of 34 mm, a width of 14 mm, and a thick-
ness of 4 mm (Volhynian flint; Fig. 3: 10); 1 proximal and mid portion of a curved blade
with use retouch on the edges, a flat butt, a convex bulb, a length of 42 mm, a width of
13 mm, and a thickness of 3 mm (Volhynian flint); 1 fragment of a regular blade with use
retouch on the edges, a length of 9 mm, a width of 17 mm, and a thickness of 3 mm (Vo-
lhynian flint); 1 distal part of a blade with glossy polishing of the edges, a flat butt, a convex
bulb, alength of 40 mm, a width of 11 mm, and a thickness of 3 mm in the bulb portion and
2 mm in the medial portion (Volhynian flint); 1 fragment of a blade with glossy polishing
on one edge, a length of 29 mm, a width of 14 mm, and a thickness of 3 mm (Volhynian
flint; Fig. 3: 11); 1 fragment of a sickle-blade made of a partly cortical blade, with glossy
polishing on both the dorsal and ventral faces of one edge, a length of 33 mm, a width of
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13 mm, and a thickness of 4 mm (Volhynian flint); 5 flint hammers made from rounded
flint nodules, one of which was on a single-platform blade core — the largest diameters of
the hammers were 51, 48, 54, 39 and 48 mm (Volhynian flint).

Feature 45

Feature 45 included: 5 fragments of blades from single-platform blade cores (Volhy-
nian flint); 1 fragment of a partially cortical flake with dimensions of 80 x 43 x 18 mm
(Volhynian flint); 1 truncation on an irregular, partially cortical blade with a flat butt,
a convex bulb, and a length of 34 mm, a width of 16 mm, a thickness of 6 mm in the bulb
portion, and a thickness of 4 mm in the medial portion (Volhynian flint); 1 flint hammer,
with one edge as well as opposite faces crushed, and dimensions of 48 x 36 x 24 mm (Vo-
lhynian flint).

Feature 46

The following were documented in Feature 46: 1 blade end-scraper with a semi-steep
front, use retouch on the edges of the blade, a polyhedral butt, a convex bulb, and a length
of 22 mm, a width of 18 mm, and a thickness of 4 mm in both the bulb and the medial por-
tions (Volhynian flint); 1 blade end-scraper with use retouch on the edges of the blade,
a length of 28 mm, a width of 19 mm, and a thickness of 7 mm (Volhynian flint); 1 blade
end-scraper with a slightly oblique front, flat butt of the blade, a diffuse bulb, a length of
52 mm, a width of 24 mm, and a thickness of 6 mm (Volhynian flint; Fig. 4: 5); 1 blade
end-scraper with a length of 35 mm, a width of 14 mm, and a thickness of 3 mm (Volhynian
flint); 1 destroyed blade end-scraper made of partly cortical blade (Volhynian flint); 1 frag-
ment of a truncation with glossy polishing on both the ventral and dorsal sides of one edge,
and with a length of 41 mm, a width of 12 mm, and a thickness of 2 mm (Volhynian flint);
1 proximal and mid portion of a blade with flat retouch on the ventral face of one edge, use
retouch on the second edge, a polyhedral butt, a diffuse bulb, a length of 28 mm, a width
of 18 mm, and a thickness of 7 mm in the bulb portion and 5 mm in the medial portion
(Volhynian flint); 1 partly cortical blade or perforator with retouch on the ventral face of
both edges, the perforator-shaped tip, a length of 34 mm, a width of 11 mm, and a thick-
ness of 3 mm (Volhynian flint; Fig. 4: 13); 1 crushed blade with retouched and crushed
edges, curved in the distal portion, with a flat butt, a convex bulb, a length of 60 mm,
a width of 28 mm, and a thickness of 9 mm in the bulb portion and 8mm in the medial por-
tion (Volhynian flint); 1 retouched blade or perforator with a sharp fang, a polyhedral butt,
a convex bulb, a length of 28 mm, a width of 13 mm, and a thickness of 4 mm in the bulb
portion and 3 mm in the medial portion (Volhynian flint; Fig. 3: 7); 1 proximal/medial por-
tion of partly cortical blade with use retouch on one edge, a flat butt, a convex bulb, a length
of 35 mm, a width of 15 mm, and a thickness of 4 mm in a bulb portion and 3 mm in the
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medial portion (Volhynian flint); 1 proximal/medial portion of a blade with use retouch on
the edges, a flat butt, a convex bulb, a length of 40 mm, a width of 18 mm, and a thickness
of 4 mm in both the bulb and medial portions (Volhynian flint); 1 medial portion of a blade
with use retouch on the edges, a length of 48 mm, a width of 16 mm, and a thickness of
3 mm (Volhynian flint; Fig. 4: 8); 1 fragment of a blade with use retouch on the edges (Vo-
lhynian flint); 1 fragment of a blade with use retouch on the edges, a length of 28 mm,
a width of 11 mm, and a thickness of 2 mm (Volhynian flint; Fig. 4: 3); 1 fragment of a par-
tially cortical blade with use retouch on one edge, a polyhedral butt, a convex bulb, a length
of 38 mm, a width of 16 mm, and a thickness of 4 mm in the bulb portion and 3 mm in the
medial portion (Volhynian flint); 1 fragment of a blade with use retouch on one edge, a flat
butt, a flat bulb, a length of 23 mm, a width of 23 mm, and a thickness of 7 mm in the bulb
portion and 5 mm in the medial portion (Volhynian flint); 1 medial part of a blade with
strong glossy polishing on both the ventral and dorsal faces of one edge, and with a length
of 22 mm, a width of 17 mm, and a thickness of 3 mm (Volhynian flint); 1 blade with glossy
polishing of one edge, a polyhedral butt, a convex bulb, a length of 52 mm, a width of
22 mm, and a thickness of 4 mm in the bulb portion and 3mm in the medial portion (Vo-
lhynian flint).

Feature 50

Feature 50 included two specimens: 1 conical, single-platform blade core with the
flaking surface extending onto the sides, almost around the core, an edge angle (platform/
flaking surface) of about 90°, a prepared striking platform, and negatives of 15 blades
(which were curved on their distal portions) on the flaking surface — the dimensions of the
striking platform were 48 x 35 mm, and the height of the flaking surface was 66 mm (Vo-
lhynian flint); 1 S-shaped blade with retouch on the surface of the ventral face.

3. ANALYSIS

The Hnidavska Hirka site yielded one of the largest collections of chipped LBK artifacts
from Volhynia. This material was analyzed within 5 general classes (Table 1), including the
class of tools containing 12 categories of artefacts (Table 2).

Three single-platform blade cores were discovered in an LBC context (2.91% of all
chipped artifacts). Two cores were made of Volhynian flint (2.15% of artifacts of this raw
material), and one was made of obsidian. One conical core of Volhynian flint has a flaking
surface extending onto the sides and back of the core and a platform/flaking surface angle
of about 90°. The flaking surface is 66 mm high, and there are 15 negatives of detached
blades visible on it. The second blade core made of Volhynian flint is crushed and pre-
served as small fragment.
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Table 2. Rovanci — Hnidavska Hirka. Typological composition of LBK chipped tools

Category of artifacts Volhynian flint | Obsidian Total
n % n n %
Blade end-scrapers 12 17,13 12 16,23
Double blade end-scrapers 3 4,29 3 4,05
Flake end-scrapers 2 2,86 2 2,70
Truncations 8 11,43 8 10,81
Truncation+end-scraper 1 1,43 1 1,35
Burin 1 1,43 1 1,35
Trapezium 1 1,43 1 1,35
Retouched blades (including 3 perforator-like items) 13 18,57 2 15 20,27
Blades with use retouch 15 21,43 2 17 22,97
Retouched flake 1 1,43 1 1,35
Blades with glossy polishing edge 7 10,00 7 9,46
Hammers 6 8,57 6 8,11
Total 70 100,00 4 74 100,00

The regular, conical core made of obsidian has a flaking surface extending onto both
sides of the core, a partially natural back, and a striking platform formed by the detach-
ment of several flakes from the edge of the flaking surface. The platform/flaking surface
angle is ca. 90°, 13 negatives of regular blades are on the flaking surface, and the longest
one is about 66 mm.

Blades and their fragments constitute one of the largest groups of artifacts (23 items —
22.33% of all chipped artefacts). This group consists of 19 specimens made of Volhynian
flint (20.43% of artifacts of this raw material) and 4 made of obsidian. Blades of Volhynian
flint are mostly preserved in fragments: proximal and medial — 5 specimens, medial —
2 specimens, and media and distal — 6 specimens (Table 3). One medial blade fragment is
crushed. Three completely preserved items are 58, 58 and 50 mm long. Blades (and their
fragments) are from 27 to 59 mm long (average 40.3 mm), from 9 to 28 mm wide (average
15.4 mm), from 2 to 5 mm thick in the bulb portion (average 3.6 mm), and from 2 to 7 mm
thick in the mid portion (average 3.3 mm). Their bulbs are convex (77 items) or flat (6), and
they have polyhedral (6), edge-like (1) or flat butts. The blades are curved in their distal (77)
or mid portions.

There are also 4 fragments of rectangular blades made of obsidian: 1 small and crushed
fragment, 1 proximal and medial portion, 1 mid portion, and 1 mid and distal portion. They
are from 17 to 22 mm in length (average 19 mm), 10 to 12 mm wide, and 2 to 3 mm thick.

There were only 3 small flakes found in an LBK context on the Rovanci Hnidavska
Hirka site: 2 of them of Volhynian flint, with dimensions of 52 mm in length, 31 mm in
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width, and with a thickness of 8 mm in both the bulb and medial portions; one of obsidian
(dimensions: length 13 mm, width 18 mm, thickness 3 mm in the bulb portion and 2 mm
in the medial portion).

Tools constitute the most numerous group of chipped artifacts (74 items — 71.85% of
the chipped assemblage). This group contains 70 tools made of Volhynian flint (775.27% of
items made of this raw material) and 4 made of obsidian.

End-scrapers on blades of Volhynian flint constitute the third most frequent group of
LBK tools found on this site (12 items — 16.23% of the tools). With the exception of two
specimens, they were made from regular blades (two of them of partially cortical blades).
Blade end-scrapers with preserved proximal portions of the blades have flat or polyhedral
butts, and convex, diffuse bulbs. They have steep or, in three cases, semi-steep, slightly
oblique, rounded fronts, as well as use retouch on the edges (4 specimens). Their lengths
vary from 22 to 52 mm (average 32.2 mm), while their widths are between 14 and 28 mm
(average 21.4 mm), and their thickness is from 3 to 8 mm; however, one specimen is sig-
nificantly thicker, reaching 14 mm (average 6.6 mm).

There are only two flake end-scrapers in this assemblage, both made of Volhynian flint
(4.29% of artifacts of Volhynian flint and 4.05% of all chipped artifacts). The first one, on
a cortical flake, has a slightly oblique, semi-steep front; its length is 25 mm, its width is
1 mm, and its thickness is 10 mm. The second irregular specimen was also made on a corti-
cal flake. It has a semi-steep, rounded front, with a length of 37 mm, a width of 27 mm, and
a thickness of 10 mm.

Three double, blade end-scrapers made of Volhynian flint were discovered at this site.
One of them is preserved as a small fragment; one is made on cortical blade and has semi-
steep, slightly rounded fronts — its length is 30 mm, its width is 27 mm, and its thickness
is 8 mm; the third specimen is made of a partly cortical flake with steep fronts (length —
28 mm, width — 29 mm, thickness — 13 mm).

Truncations are relatively frequent in the overall assemblage. There are 8 specimens
made of Volhynian flint (11.43% of artifacts made of this raw material and 10.81% of the
LBK chipped assemblage from this site). They were made on regular blades — in four cases,
partially cortical. They have steep, oblique fronts (in four cases, the fronts were slightly
rounded) and glossy polishing on both sides of one edge. Their length ranges from 29 to
48 mm (average — 41 mm), while their width varies between 12 and 21 mm (average —
17. 14 mm) and their thickness from 2 to 6 mm (average — 4. 26 mm).

There is one combined tool in the assemblage: a truncation/end-scraper of Volhynian
flint. Its length is 46 mm, its width is 16 mm, and its thickness is 6 mm.

The only example of a burin made from a blade fragment of Volhynian flint has a length
of 35 mm, a width of 30 mm, and a thickness of 5 mm.

One fragment of a trapeze, made from a regular blade of Volhynan flint, was found at
this site.
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Retouched blades make up the second-largest group of tools. This group contains 15
specimens (20.27% of the assemblage): 13 made of Volhynian flint (most of them in frag-
ments; 18.57% of tools made of this raw material), and 2 small fragments made of obsi-
dian. Specimens made of Volhynian flint are regular and have one edge partially retouched
on the dorsal face. They range in length from 35 to 60 mm (average 45 mm), with a width
fluctuating between 18 and 28 mm (average 23.6 mm), and thickness from 4 to 8 mm
(average 6.4 mm).

Three retouched blades made of Volhynian flint have perforator-shaped distal por-
tions. One of these is a small and regular, partially cortical blade, with retouch on the
ventral face of both edges and a tip formed by flat retouch on the dorsal face (length —
44 mm, width — 12 mm, thickness — 5 mm). Another specimen, made on a cortical blade,
has retouch on the ventral face of both edges and a perforator-shaped tip (length — 34 mm,
width — 11 mm, thickness — 3 mm). The third, quasi-perforator, has a sharp fang and is
made of a blade with a polyhedral butt and a convex bulb, with a length of 28 mm, a width
of 13 mm, and a thickness of 4 mm.

Blades with use retouch constitute, by far, the largest group of the tools (17 specimens;
22.97% of the tools). This group contains 15 items made of Volhynian flint (21.43% of the
tools made of this raw material). Most of them are preserved in fragments. The lengths of
the discovered items varies from 23 to 58 mm (average 42.79 mm), while the width is from
13 to 27 mm (average 17.36 mm) and the thickness is from 3 to 7 mm, with the exception
of one specimen, which is 18 mm thick (average 4.86 mm). They are regular in shape. The
preserved butts are polyhedral (5 specimens), edge-like (1 specimen), or flat (5 specimens).
Their bulbs are flat (2 specimens) or convex (9 specimens). There were also two specimens
made of obsidian: 1 mid portion of blade with an oblique fracture edge (which makes it
similar to a truncation) has a length of 38 mm, a width of 18 mm, and a thickness of 4 mm;
and 1 distal part of a blade with use retouch has a length of 30 mm, a width of 30 mm, and
a thickness of 2 mm.

The only example of a retouched flake has flat retouch on its dorsal face; its length is
35 mm, its width is 41 mm, and its thickness is 10 mm.

The group of blades with glossy polishing on their edges consists of 7 specimens
made of Volhynian flint. All of them are preserved as fragments. They are from 22 to
52 mm long (average 33.25 mm), from 11 to 25 mm wide (average 16.13 mm), and from
2 to 5 mm thick (average 3.38 mm). These blades are regular in shape. Their bulbs are
convex and their preserved butts are polyhedral (1 specimen), flat (1 specimen), or coni-
cal (1 specimen).

The group of flint hammers includes 6 specimens made of Volhynian flint: 5 of them
were made from nearly spherical natural nodules with a diameter from 48 to 54 mm; one
of them was probably made from a single-platform blade core (diameter — 48 mm).
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4. FINAL REMARKS

The analyzed chipped material from the site at Hnidavska Hirka contains arte-
facts typical for the LBK in other parts of Europe settled by these communities. Similari-
ties are clear in the typological composition of the tool groups, the characteristics of the
tools themselves (blade end-scrapers, truncations, unretouched sickle-blades), the shape
and size of the blade cores, as well as in the use of regular blades whose length was usually
up to 10 cm. All the recognized classes of artefacts and categories of tools have analogies at
other LBK sites all over Europe (Bacskay and Siman 1987; Bir6 1987; Engelhardt 1991,
Gronenborn 1990; 1997; Kaczanowska 1987; 2001; Lech 1985; 2008 Kadrow 1990; Zim-
mermann 1995; Popelka 1999; Kukulka 2001; Mateiciucovd 2002; 2008; Czopek et al.
2014; Debiec et al. 2014; 2015; Osipowicz et al. 2015; Furmanek and Masoj¢ 2016; Kalita
etal. 2016).

Local Volhynian flint played a leading role in the everyday life of the LBK community
from this site. However, several artifacts made of obsidian were also discovered there. This
relatively large component of the chipped assemblage from Hnidavska Hirka contains: a
single platform blade core, 4 fragments of blades, 1 flake, and 4 tools (2 retouched blades
and 2 blades with use retouch). These specimens constitute a relatively significant group
of chipped artefacts discovered there. Moreover, the typological composition of the group
of obsidian artefacts shows that the cores “came” to this site, as well as the blades and
tools. It is also possible that the obsidian cores were exploited on-site, and the blades and
blade tools were made of these cores.

The presence of obsidian artefacts at the Hnidavska Hirka LBK site seems surprising.
This site is located in the vicinity of the primary sources of Volhynian flint, and Volhynian
flint was available at many localities in the region. In this respect, tools made of obsidian
were not necessary in everyday life on this site. Thus, obsidian itself, as well as blades and
tools made of obsidian, must have played an important, but not an economic (or not solely
economic) role in this community. Because of the specific physical features of obsidian
(hardness, good transparency, opalescent lustre, color, sharpness of the edges) and the
large distance to the sources of this raw material (more than 300 km in a straight line),
obsidian must have been perceived by the LBK people in Volhynia as something exotic and
a rarity in this area. Additionally, it cannot be excluded that due to their extremely sharp
edges, blades and tools made of obsidian were used in specific ways and for specific pur-
poses. Blades or blade tools made of obsidian might have been used, for example, in med-
ical treatments or in rituals. However, the medical and/or ritual role of obsidian and items
made of obsidian in an area so far away from sources of obsidian (and, additionally, in a re-
gion with access to such good-quality Volhynian flint) is only one possible hypothesis, put
forth as an open question.

In conclusion, the site of Hnidavska Hirka yielded a relatively large collection of LBK
chipped artifacts from the area of Volhynia. It should also be emphasized that, unfortu-
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nately, only a handful of Ukrainian LBK sites have been excavated. The material from
these sites has only partially been published, if at all (Konopla 1999; 2008; 2010; Kozlowski
1985; Debiec 2012).

For this reason, it is not possible to compare the LBK assemblage from Hnidavska
Hirka to the other assemblages of LBK chipped material from Ukraine. Important ques-
tions regarding the production of “Ukrainian” chipped material, the possible differen-
tiation of LBK chipped assemblages from different parts of Ukraine (Koztowski 1985), as
well as the similarities and differences between chipped material from Ukraine and other
parts of the LBK distribution remain open. On the other hand, it should be noted that the
most recent excavations in Ukraine resulted in discoveries of large LBK lithic inventories
containing remarkable series of artefacts. These comprise a potentially valuable founda-
tion for future studies of various aspects of chipped production in this area.
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Central European Neolithic sites of the Linear Pottery culture and the Alf6ld Linear Pottery culture, and is con-
ducted with the help of multiple correspondence analysis (MCA). The main objective of the research is to find the
closest analogies of the Biskupice by tracking similarities between the manner of execution of the combination
of facial elements and accompanying motifs appearing on the Biskupice vessel and on other depictions of the
human face. This investigation also aims to make inferences about the chrono-cultural connections of the first
agrarian societies in the area of the Carpathian foothills with other regions of the Linear Pottery world.
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1. INTRODUCTION

Figural representations of humans in form of both figurines and ornaments on ves-
sels, including the so-called face vessels, are relatively common findings in the Early
Neolithic of South-Eastern and Central Europe. Figural art of the first agricultural socie-
ties in these territories has been the subject of intensive research since the 1960s (e.g.
Hockmann 1967; 1966; Kaufmann 1976; Gimbutas 1989; Banffy 1991). In the 21 century,
this topic was the subject of three important monographs, which were focused on: (1) an-
thropomorphic figurines and vessels with figural motifs of the Linear Pottery culture
(LBK) (Becker 2011), (2) stylistics of Early — Late Neolithic anthropomorphic vessels
from the Near East, through the Balkans, to Central Europe (Schwarzberg 2011) and (3)
the Neolithic and Chalcolithic figural representations from South-Eastern Europe
(Hansen 2007). Early Neolithic figurines were also recently studied in Macedonia (Nau-
mov 2015) and Saxony (Lehmann 2018). The majority of recent works follow a typo-
chronological stylistic analysis (e.g. Beljak-PaZinova 2018; Csengeri 2011; 2013; 2014),
but there are also studies that include an emblematic and ideological interpretation of
ornamental motifs (e.g. Domboré6czki 2013) or the symbolic meaning of pottery (e.g. To-
masovicova 2018; Sebdk 2014, 2018).

It should be noted that there are noticeably fewer examples of vessels with anthropo-
morphic ornaments in the LBK compared to its “eastern” counterpart, i.e. the Alf6ld Li-
near Pottery culture (ALPC), not to mention Early and Middle Neolithic cultures in the
Balkan Peninsula. In the territory of Poland, such vessels are rare, i.e. only a human figure
motif engraved on a spherical LBK bowl from Brzezie 17 (Czekaj-Zastawny 2014, fig. 39),
the LBK face vessel from Zegotki (Czerniak 1998, fig. 6) and an abstract example from
Zwieczyca, related to the Biikk culture (Seb6k 2014, 80-81, fig. 20: 7) can be quoted. There-
fore, the appearance of a new face vessel with horn-liked protrusions from Biskupice is an
exceptional find of the Early Neolithic period north of the Carpathian and Sudety Mountains.

The aim of this article is to present a stylistic analysis of this new find in the context of
other Early Neolithic representations from Central Europe in order to determine the de-
gree of similarity of the Biskupice face vessel with similar human representations of the
LBK and ALPC. This work is based on a multivariate statistical analysis of the complex of
elements of the human face and accompanying stylistic features. As a result, the closest
analogies to the Biskupice artefact, as well as the area of their occurrence, will be shown.
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2. FIND CONTEXT

The site at Biskupice is located in the Wieliczka Foothills (Kondracki 1998), on a loess-
mantled hummock of south-eastern exposition, surrounded by two streams: on the south
by the Krolewski Brook, a left-hand tributary of the Raba River, and on the north by a name-
less one (Fig. 1). This site belongs to the LBK settlement macroregion located in the loess
uplands of the Upper Vistula River Basin (Fig. 2), which covers a number of important
settlement clusters on both sites of this river (Czekaj-Zastawny 2008; 2009). One of the
significant aggregations is located on the right bank of the Upper Vistula River in the Raba
River Basin (i.e., Brzezie 17, Brzezie 49, Targowisko 11/12, Targowisko 13, 14 and 16,
Szarow 9; Czekaj-Zastawny 2008, 41; Czekaj-Zastawny 2014; Litynska-Zajac and Czekaj-
-Zastawny 2020). However, the Biskupice site lies outside of the main cluster of the settle-
ment zone (Fig. 3), on the left bank of the Raba River (Czekaj-Zastawny 2008, 88). Its lo-
cation on a relatively high hill (ca. 312 m.a.s.1.) is quite a unique feature in this zone, more
closely resembling the cluster of settlements situated in more southern areas of the foot-
hills, near the Dunajec river (Czekaj-Zastawny et al. 2020).

The site was discovered during systematic field surveys (long-term campaign: the
Polish Archaeological Record/AZP) and was chronologically attributed to the Early

Fig. 1. Biskupice, site 18. Aerial photography of the trench in season 2020 with Biskupice village
in the background (photo: M. Korczynska)
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Fig. 2. Extent of the LBK and the ALPC; a - extent of the LBK in the oldest phase; b — maximal extent of
the LBK; c - extent of the ALPC (Czekaj-Zastawny et al. 2018; Hansen 2007, fig. 181, modified)

Neolithic and the Roman period. In 2013, rescue excavations, related to construction
works, were conducted on the site. In one small trench, neither artefacts nor features were
found (Lasota-Ku$ 2013), while in the other one, several dozen archaeological features
were documented, representing a well preserved LBK household unit (longhouse with post
construction and elongated pits). The stylistic analysis of the pottery showed that all fea-
tures are related to the Zeliezovce phase of the LBK (Czerniak 2014). The great preserva-
tion of the LBK features, as well as the exceptional location of the settlement within the
region called for a more detailed excavation, which was conducted in 2020. The excavation
covered an area of 1,100 square meters, in which the remains of three LBK household units
were discovered.

The face vessel was found in pit no. 25, which is functionally connected to house no. 2
(Fig. 4). The house was located in the eastern part of the trench, and was oriented along
a NE-SE axis, with a deviation of about 28° from the north. Traces of 37 posts, arranged in
five rows, were documented. Seventeen of them belonged to the three internal lines of
posts supporting the load-bearing structure, while 20 smaller ones belonged to two outer
rows connected with the construction of the walls. The diameter of the first group of post-
holes reached 40 cm, whereas the diameter of the outer rows was about 10 cm. In several
cases, pits for the posts were also visibly preserved, but only in the internal rows. Moreo-
ver, six lateral pits were found. Thanks to the well-preserved traces of the house, it was
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Fig. 3. Location of the site in Biskupice against the background of the LBK settlement
in western Lesser Poland (Czekaj-Zastawny 2014, fig. 57)

possible to reconstruct its size. Originally, the house was rectangular, and about 6 m wide.
Its length was approximately 11 m, placing it among the shortest constructions known
from LBK settlements in the Upper Vistula Basin (see: Czekaj-Zastawny 2008, 39-42).
According to the division proposed by P. J. R. Modderman (1986, fig. 29), this house may
be classified as Type 2 (i.e. with one corridor on the north side) based on the arrangement
of the all posts of the structure. A house of the same type, in terms of both the layout of the
internal space and the length, is known from the site Brzezie 17, a few kilometres east of
Biskupice (Czekaj-Zastawny 2008; Czekaj-Zastawny 2014).

Feature 25 is located in the eastern part of house no. 2 (Fig. 4). It is an elongated pit
(type 4 according to: Czekaj-Zastawny 2008, 55), measuring approx. 4 x 2 m, with a depth
of approx. 40 cm. The vertical profile was shaped like a trough, being more shallow in the
north (Fig. 4: B). The fill of the feature was dark-brownish, with numerous smaller
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Fig. 4. Biskupice, site 18. Orthophotograph of house no. 2 (A) and the cross section of feature no. 25 (B)
(photo: M. Korczynska)
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inclusions, as well as with a significant number of artefacts. In this feature, apart from the
face vessel, pottery (373 fragments) and lithic materials made of Jurasic flint (237 arte-
facts) and obsidian (one example) were discovered (Fig. 5). Also, stones (48 fragments)
and daub (5 pieces) were documented. Figure 5 shows the exact position of the face vessel
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Fig. 5. Biskupice, site 18. Location of artifacts in feature no. 25 in plan view (A) and section view (B)
(prepared by: M. Korczynska)
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Fig. 6. Biskupice, site 18.
Selection (1-8) of characteristic pottery from feature no. 25
(illustration by: R. Kenig)
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within the pit. It was noticed that this pottery fragment appeared near the wall of the
house, and that there were no other artefacts in its immediate vicinity. In general, however,
the face vessel was embedded in the horizontal layer with the largest and best-preserved
potsherds, concentrated mainly in the southern part of the backfill.

The analysis of all the pottery fragments found in pit no. 25 — including their dimen-
sions, weight, state of preservation, and technology, as well as the presence / absence of
decorations, and the reconstruction of possible vessel types — showed the structure of the
ceramic inventory. A minimum number of 73 different vessels was determined based on
rim fragments. These represent five technological groups (according to Czekaj-Zastawny
and Rauba-Bukowska 2014; Rauba-Bukowska and Czekaj-Zastawny 2020). With regard
to form, spherical bowls, open bowls, vessels with a high neck, footed vessels, and a minia-
ture vessel were discerned (Fig. 6). It is worth mentioning the presence of fragments of two
vessels with holes below the rim, like a kind of short funnel (Fig. 6: 5). Much of the pottery
is ornamented, including 35 pieces with engraved lines (mainly in the form of arched
lines), but there are also other motifs, such as simple cuts, especially under the rim (Fig. 6:
1, 3, 4). The second type of ornament, present on 25 fragments, is that of plastic decora-
tions, such as bumps, finger and nail imprints, and clay bands (Fig. 6: 8). Three of the
above-mentioned potsherds are ornamented with both engraved lines and plastic addi-
tions in the form of bumps.

The diagnostic features of the pottery (style and technology) indicate that the assem-
blage is related to the late phase of LBK, namely the Zeliezovce phase (i.a. Paviik 1969, fig. 6;
Kadrow 2020, 147; Moskal-del Hoyo et al. 2017; Rauba-Bukowska and Czekaj-Zastawny
2020).

3. THE FACE VESSEL FROM BISKUPICE

As already mentioned, apart from the above-mentioned ornamented sherds, in feature
25, a fragment with an almost complete image of a human face was preserved (Fig. 7 and
8). The shape of the rim indicates that the ornament was placed on a medium-walled
(thickness ca. 8 mm) spherical bowl. The vessel belongs to the category of larger forms,
being not as delicate as the so-called tableware. The entire countenance is inscribed in the
shape of the letter “M”, formed by engraved lines, which is considered in this study as the
“main motif”. The details of the face were shaped by the linear arrangements of convex
clay bands. One of the elements, parallel to the rim of the vessel, forms an eyebrow with
small conical protrusions on both edges (ca. 2 cm in length). In the centre, a vertical con-
vex band shapes the nose. Even the nostrils are visible in its lower, slightly widened part.
On both sides of the nose, just below the brow, there are two short, horizontal lines sym-
bolizing the eyes. The left horn-shaped protrusion is complete, while the right one has
a broken tip. The preserved part of the pot ends just below the “nose”. On the outer part of
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Fig. 7. Biskupice, site 18. Face vessel from feature no. 25 (photo by: A. Walanus)

0 5cm

Fig. 8. Biskupice, site 18. 3D Model of the face vessel
(prepared by: M. Korczynska, based on data obtained by: Jakub Gawryjotek
from Centrum Druku in Krakow)

the vessel, the original surface has only been preserved partially, and the inner surface is
abraded. The vessel was made of a fabric that contains a relatively high amount of organic
and chamotte temper. Coarse sand is also visible, but rather as a natural component of the
clay raw material.

Based on the presence of two distinct protrusions connected with the eyebrows, which
resemble horns, the representation from Biskupice can be regarded as one of the so-called
“mixed creatures” — term used for the representations with human traits, which are sup-
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plemented with stylistic elements that resemble animal features — for example, horn-like
protrusions (Becker 2011, 119). Vessels with representations of “mixed creatures” (in Ger-
man “Mischwessen”, ibidem) spread from middle Germany through the Czech Republic to
Austria (Fig. 9) are dated to the Music-Note phase, as well as to the Zeliezovce style/phase/
group. Until now, from the territory of Poland and Slovakia, such creatures were only
known from two settlements: Zegotki (Fig. 10: 1; Czerniak 1998, fig. 6) and Spissky Hrhov
(Sojak 2000, tab. 32).

4. THE STYLISTIC FEATURES OF THE HUMAN FACE MOTIF
FROM BISKUPICE

4.1. Materials and methods

The stylistic analysis of the human face motif from Biskupice, presented in the context
of other LBK and ALPC face vessel finds, aims to reveal which Central European pottery
tradition has the greatest influence on the style of the find from Biskupice. In order to
reach this goal, a multivariate analysis was carried out. It was based on multiple variables,
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Fig. 10. Examples of face vessels supplemented by horn-like protrusions: 1 - Zegotki (no scale); 2-4 — Pulkau;
5 —Mobhelnice; 6-7 - Spissky Hrhov and 8 — Miigeln (after: Becker 2011, figs. 67-68; Conrad et al. 2012,
fig. 7; Czerniak 1997, fig. 6; prepared by: M. Korczynska)
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which reflect the style of the face representations. For this purpose, a database of 130 LBK
and ALPC face vessels was compiled (Tab. 1). In addition, one face vessel with protrusions
(Pavltt and Sumberové 2017) from the Stroke Ornamented Ware culture was also included
in the dataset. In order to keep the formal coherency of the data, solid figurines were not
taken into consideration. The dataset is based on the catalogues of V. Becker (2011) and H.
Schwarzberg (2011). However, it was complemented by finds acquired in the last 10 years
(mostly from the area of the ALPC). It includes only representations in which the degree of
fragmentation allows the determination of the type of so-called “facial field” (in German
“Gesichtsfeld”, Schwarzberg 2011, fig. 2), and thus a classification of the facial elements
within. Basically, for the classification of particular elements of the representations, the
typology developed by H. Schwarzberg (2011) was implemented. For example, the main
motif in relation to finds from the Rhine area was, according to Schwarzberg, included in
the group of M-motifs, although it was described by V. Becker as a U-motif. Additionally,
the typology was complemented by a few additional categories (types), which were not
included in Schwarzberg’s original grouping. In such cases, new variables were included in
a descriptive way (see Tab. 1. Suppl., e.g., concerning a possible hair style). Furthermore,
in some disputable cases, it was decided to assign the face elements to a slightly different
class than the one proposed by Schwarzberg. In addition, for 19 objects, despite the presence
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of other elements, the mouth part was not preserved, therefore, this variable (mouth type)
was excluded from further multivariate statistics. The following variables were used in the
analysis: “facial field” form, eyes, nose, eyebrows, possible hair style, the main motif (M-
motif, O-motif, arched motif), and in the case of face vessels with complex ornamentation,
the secondary motif (based on Schwarzberg 2011, Abb. 7 and complemented by the authors
see: Tab. 1. Suppl.). A schematic illustration of the types has been published by H. Schwarz-
berg (2011, fig. 2-6). Finally, a variable consisting of the presence or absence of horn-like
protrusions/bosses was created, as both anthropomorphic and syncretic anthropo-/
zoomorphic representations (in the sense of V. Becker 2011) were investigated. All varia-
bles were considered as equal and none of them was pre-weighted. In the next step, as we
are dealing with nominal, categorical data, in order to investigate a correlation of particu-
lar stylistic features, a multiple correspondence analysis (MCA) was performed. This ex-
tension of the simple correspondence analysis (CA) is successfully applied in archaeo-
logical studies, as it is useful when a dataset has more than two categorical columns or
contains multiple response (non-binary) data (for application examples see: e.g. Kor-
czynska 2014; Macheridis 2017). The result of the MCA was directly represented in the
geometric space (Fig. 11 and 13). The biplot of the first and the second axis explains altogether
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Fig. 15. Mapping of face vessels belonging to the first cluster; LBK sites marked in black, ALPC sites marked
in white (prepared by: M. Korczynska). For site designations see Table 1

30% of all cases — a common problem of the MCA performed for archaeological data — in
order to increase the statistical sufficiency the third axis was included in the further analy-
sis as well. In the next step, in the accordance with the plot of the F1, F2 and F3 principal
coordinates, a k-means cluster analysis was performed to determine the number of clus-
ters, and the evaluation of the intra-class variance of the k-means cluster analysis was
conducted. Additionally, to support the decision as to the number of clusters, dendro-
grams of the hierarchical cluster analysis were used (Fig. 12). Finally, the clusters were
pictured on the MCA plots (Fig. 13A and 13B) and the face vessels were mapped not only
according to the main motif (Fig. 14) but also according to the affiliation of their k-mean
cluster (Fig. 15-17, see also: Tab. 1).

4.2. Results of the analysis

The variable which seems to play the most important role for the MCA structure and
further indication of all three clusters, is the main motif. The test values of this variable are
significant when considering the first two dimensions of almost all levels (categories) at
the 0.05 level of significance. Also, some categories of the type of the nose, possible hair-
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style and additional motif seem to play a significant role in determining the style of the face
vessels. Along the second axis, a significant role was also played by the presence or absence
of the horn-like protrusions. A graphical result of the MCA forms an arc-shaped layout in
the plot of first two dimensions (Fig. 11 and 13). Although the so-called arc effect is charac-
teristic for data with patterned continuity between objects and variables (Zimmermann
1997, 10-14; for an example of application see: Mrowka 2011) the immediate interpreta-
tion of the plot in the sense of chronological diversification in our case is rather proble-
matic. Accidental stylistic similarities of diachronous face vessels clustered in the 1t quar-
ter of the plot (see: below) might cause a spurious correlation and influence the outcome.
As aresult of the hierarchical cluster analysis, two or possibly three clades could be distin-
guished (Fig. 12). The k-means analysis suggests the division of objects into two (intra-
class variance 0.711) or alternatively three (intra class-variance 0.442) clusters as well
(Fig. 13). As the plot of two clusters, based on the k-means analysis, was not satisfying
from an archaeological point of view, a statistically second-best option, namely three clus-
ters, was taken into further consideration. Although the MCA plots might be regarded as
a sufficient description of the analysis (Fig. 13), for a better understanding and for a correct
interpretation of the obtained clusters, the spatial information of the origin of the face ves-
sels was also taken into account.
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marked in bright pink (prepared by: M. Korczynska). For site designations see Table 1

Traditionally, the main motif, such as the U-motif, the M-motif, and the arch motif, is
regarded as a crucial variable, as it describes the regional diversification of the face vessels
and is widely discussed in the literature (e.g., Becker 2011; Schwarzberg 2011; Raczky and
Anders 2003). Mapping the main motifs based on our dataset yields a result that is cohe-
rent with current observations (Fig. 14). Face vessels with a O-motif are typical for the
Rhine-Elbe area, a “sickle” motif (or arch motif) for the northern settlements of the ALPC,
while the M-motif is common in southern and south-western Hungary. However, its varia-
tions might also be observed on a few vessels from Germany. It should be noted, however,
that V. Becker (2011, Taf. 58) classified the “facial fields” from Friedberg-Dorheim (V_5)
and Stuttgart-Bad Cannstatt and (V_7) as U-shaped, while in the present analysis the au-
thors decided to classify this motif as a variant of the M-motif (comp. Schwarzberg 2011).
Furthermore, a straightforward mapping of the main motifs (Fig. 14) can be discussed in
relation to the maps of the clusters obtained by the multivariate analysis (Fig. 15-17), in the
case of which no singular stylistic feature is taken into consideration, but mapped face ves-
sels constitute a complex compound of various stylistic trends.

The first cluster (responding well to the 1%t quadrant of the MCA plot of the two princi-
pal axes, Fig. 13) includes all representations dated to the Flomborn phase from the area
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of Germany, as well as every object from the Rhine area and, surprisingly, almost all ALPC
artefacts (Fig. 15). Included in this cluster are also the big pots and smaller vessels of the
Szakalhat group (SebSk and Kovacs 2009), which due to the presence of the M-main mo-
tif, and therefore some similarity to the face vessels known from the Zeliezovce phase,
were nevertheless placed in the 2™ quadrant of the first two principal axes (Fig. 13: A).
Most of the representations in this cluster do not have limited “facial fields”and/or plas-
tically shaped eyebrows. Moreover, in the case of the majority of the ALPC vessels, a hy-
pothetical coiffure is shown with stroked vertical lines, whereas groups of angular orna-
mentations (Schwarzberg’s Type 3) are additional motifs. The only “horned” vessel in this
cluster is a disputed representation from Miigeln in Saxony (V_19, see: mixed creature in
Conrad et al. 2012 versus zoomorphic representation in Lehmann 2018, 43).

In the second cluster (3™ and 4 quadrants of the MCA plot, Fig. 13), with a few excep-
tions, almost all vessels from the classic LBK phase from Central Germany, the Czech Re-
public and Lower Austria are included (Fig. 16). Representations in this cluster have either
a main motif in the form of an “O” sign (Schwarzberg’s Type 2A) or they lack any main
motif at all. This cluster also includes objects with a hypothetical hair style in the form of
a decoration of horizontal lines, as well as almost all of the representations of mixed crea-
tures. Geographically, this group covers quite a large area, spreading longitudinally from
Saxony-Anhalt to eastern Romania.

The third cluster is the most coherent as it consists almost exclusively of vessels of the
Zeliezovce phase of the LBK, with the mixed creature from Biskupice among them (Fig.
17). It consists of almost all objects located in the 4™ quadrant of the first two axes of the
MCA plot (Fig. 13). This group includes the vessels, which in most cases have a “facial
field” in the form of an inverted triangle, depicted with the following variables according to
Schwarzberg’s Types: a carved line (2A), narrow, engraved eyes (1D and 3A), straight
eyebrows connected with a nose (4A) and either no main motif, or an M-motif (1). Inte-
restingly, the vessel from Biskupice (V_100) and two other objects from Spissky Hrhov
(V_o1 and V_092) are the only examples of “mixed creatures” in this cluster.

5. DISCUSSION AND CONCLUSIONS

The representation from Biskupice contains both human and animal features, and
thus belongs to the type of the so-called “mixed creatures” (after Becker 2011 type 4.2). In
most cases of this type, zoomorphic features are represented by horns. Representations of
horns appear frequently in connection with cattle, and probably the first association are
bucrania and the famous wall paintings in the so-called communal spaces of Catalhdyiik
(e.g., Hodder 2006; Twiss and Russel 2010). During the transition of the Staréevo/Koros
culture to the LBK/ALPC, the motif of a sheep/goat was replaced by that of a bull (Raczky
et al. 2010, 160-161). This transition may also be related to the increasing role of bovines
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in animal husbandry (ibidem; Banffy 2019, 87-113). As a consequence, there are zoomor-
phic bull figurines known already from an older phase of the ALPC (i.e., Polgar-Ferenci-
hét grave, Raczky and Anders 2018, 323-324, fig. 3: 2), and so-called centaur figurines
found in the Koros culture sites in north-west Hungary, also known as “Horns of Conse-
cration” in the Central Hungarian Plain (ibidem). The significant role of cattle is also re-
flected in the ornamentation of the vessel of the earliest ALPC site, Kosice-Cerveny rak, in
eastern Slovakia, recalling a human-animal (bull) hybrid (Kaminska et al. 2008, 85-86,
fig. 7-8). This phenomenon occurred simultaneously with the northward spread of the
Neolithic lifeway into its “marginal zones” (Kalicz and Raczky 1982). In this context, the
lack of face vessels with horns in the territory of the ALPC (Fig. 10) is an interesting phe-
nomenon. It is uncertain what kind of ideological factor might be responsible for the spa-
tial and chronological limitation of the quadrupedal figurines with human faces, which are
restricted only to the early phases of the ALPC (for the compilation of this representation
type see: Becker 2011, 269-70), and the complete absence of human representations with
horns in this cultural milieu.

In turn, in the LBK, among zoomorphic figural vessels and handles, bovids form a sub-
stantial group (see: Becker 2007), as demonstrated by handles from Sturovo and Straubing-
Lerchenhaid (Becker 2007, 25, 28). Knobs resembling cattle horns also appear on vessels
with representations of mixed features. Their human-like faces correspond well with the
stylistic details of the anthropomorphic representations, and, apart from horns, they only
seldom include motifs known from zoomorphic objects, like a piercing on the head. Aside
from the aforementioned centaur figurines, such a feature appeared, for example, between
the “horns” of the mixed creature vessel from Pulkau (V_28, Fig. 10: 3; Becker 2011, 481,
fig. 67: 3). For that reason, these are usually studied together with the purely anthropo-
morphic representations, and interpretations of these vessels are strongly connected to
those of typical anthropomorphic representations.

The diversification of the LBK and the ALPC is visible not only in the distribution of the
mixed creatures with horn-liked protrusions, but also in the general stylistic identity of the
face vessels. Multivariate analysis confirmed the crucial role of the main motifs in research
on the stylistic differentiation of the analysed objects. However, in some cases, the combi-
nation (presence or absence) of other variables seems to be even more significant for con-
structing the clusters. The anthropomorphic vessels of the Szakalhat group might be used
as an example. Based on the second motif and nose-type, despite the presence of the main
M-motif, they are clustered together with other ALPC artefacts (Fig. 15). The assignment
of the vessel from Biskupice to the third cluster is quite convincing, as this cluster incorpo-
rates almost all of the face vessels dated to the Zeliezovce phase of the LBK. Moreover, the
stylistic analysis of ornamented pottery fragments deposited in pit no. 25 shows strong
similarities with the “standard” pottery found at the sites of this group (e.g., Baj¢ or
Stiirovo, Paviik 1969, fig. 31, 49: 1, 4, 5). Territorially, this cluster is most compact, unlike
the previous ones, which generally spread over multiple regions, where the majority of
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figural representations of both the LBK and the ALPC have been found. Let us recall in this
context, that, according to the opinion of some authors, the spatial variability in the ap-
pearance of the main (mainly M and arch) motifs mirrors regional identities (Raczky and
Anders 2003, 170; Schwarzberg 2011, 186). On the other hand, while face vessels with an
M-motif from the Zeliezovce phase concentrate in the region of Transdanubia, representa-
tions of mixed creatures are more common at Lower Austria and Moravia. So, the vessel
from Biskupice, due to its syncretic manner, is an exceptional example of the influences
from both regions, where the occurrence of a mixed creature has been included in the
canon of the Zeliezovce style. Certainly, the LBK, during the development of the Zeliezovce
phase/style, drew ideas, knowledge and information from neighbouring territories (Rauba-
-Bukowska and Czekaj-Zastawny 2020). Hence, the details of the face vessel from Biskupice
can be also observed in other areas and in slightly different cultural environments. In its
third stage of development, the LBK was characterized by extremely developed inter-
regional contacts, as evidenced by the presence of imported pottery and raw stone mate-
rials (Czekaj-Zastawny 2017).

For now, we do not wish to speculate about the social meaning and the role of the face
vessel from Biskupice. Given the plethora of interpretive theories on the subject, such con-
siderations would be premature before detailed evaluation of both the artefact and the site
are complete. Therefore, future work shall include a comprehensive study of the vessel
from Biskupice within its archaeological context. The clay raw materials and the technol-
ogy used will be studied from a mineralogical and petrographic point of view to enhance
the knowledge about the provenance of the vessel (local versus import). An attempt will be
made to determine substances stored in the pot using lipid residue analysis. Also, the con-
text of its deposition will be analysed by conducting a microstratigraphic study of feature
no. 25. In conjunction with the results of the present stylistic analysis, these investigations
will hopefully advance the discussion on the symbolic function of this exceptional find
— a key topic in the discussion of figural representations in the Neolithic — and will also
contribute to the understanding of interregional contacts maintained by the inhabitants of
the settlement at Biskupice.
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INTRODUCTION

Although more than half a century has passed since the Suditi investigations, there is
still little information about the evolution of the Linear Pottery culture on the Lower Da-
nube. Apart from the Suditi site, where several complexes (deep dwellings or pits) attri-
buted to the Linear Pottery culture were researched, the other data are exclusively related
to the presence of ceramic fragments in various local cultural contexts such as Dudesti,
Vidastra I and Boian — Bolintineanu.

LINEAR POTTERY CULTURE ON THE LOWER DANUBE.
A BRIEF PRESENTATION
OF THE MAIN FINDS/DISCUSSIONS (FIG. 1)

The first ceramic fragments belonging to the Linear Pottery culture culture south of the
Carpathians were found in 1958 in the lower level of the Vadastra — Movila Fetelor site,
located not far from the Danube valley. They were associated with Boian — Bolintineanu
archaeological materials (Mateescu 1961, 61, fig. 1: 2). Most finds come from the northern
half of Wallachia, particularly as a result of the research conducted by V. Teodorescu,
starting in the 1970s. We should mention the discoveries from Suditi in 1961, 1964, 1970-
1973 (Teodorescu 1966; 2009), Cosereni (1963), Lacul Turcului (1964) (Teodorescu 1966,
224), Boldesti-Gradistea (1980) (Frinculeasa 2007, 29), all located in the plain area, and
from Ghinoaica (1961, 1964) (Teodorescu 1966, 226), Vadu Sdpat — La Siliste, Putul
Tatarului, La Grec (Teodorescu and Penes 1984), and Tohani — Dumbrava (Frinculeasa
2010, 49), in the foothills. Linear Pottery culture fragments were found at four sites on the
north-eastern border of Wallachia, in the piedmont area, namely Vadu Soresti (Drambo-
cianu 1980), Coroteni (Bobi 1987), Gugesti (Bobi 1979, 26) and Voetin (Bobi and Paragina
1992).

A number of discoveries were made in the southern half of Wallachia, near Bucharest —
some of them in archaeological contexts belonging to the Dudesti culture, such as the finds
at the eponymous site (Comsa 1969) and Cernica (Comsa 1978, 14). A few Linear Pottery
culture sherds originate from Magura, in the Teleorman valley, from a level with mixed
Dudesti and Vadastra materials (Frinculeasa 2010, 50, 51). Recently, Linear Pottery cul-
ture along with Dudesti and Boian — Bolintineanu have been found at Pietrele (Hansen et al.
2017, 22, fig. 25).

As regards the area around the Olt River, in addition to the Vadastra find, there are
those from Slatina — Crisana II, Piatra Sat — Nucet and Farcasu de Sus — Pe Cost4, in the
Dudesti/Vadastra I levels (Nica 1997, 107).

To this list of finds of ceramic materials, specific to this culture, we should add a number
of decorative elements considered to be of Linear tradition. One should mention the deco-
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1. Boldesti-Gradistea; 2. Cernica; 3. Ciorani; 4. Coroteni; 5. Cosereni; 6. Dudesti;7. Farcasu de Sus;
8. Ghinoaica; 9. Gugesti; 10. Ipotesti; 11. Isaiia; 12. Lacul Turcului; 13. Magura; 14. Olteni; 15.
Piatra-Sat; 16. Pietrele; 17. Slatina; 18. Suditi; 19. Tarpesti; 20. Tohani; 21. Vadu Sapat - La Grec;
22.Vadu Sapat - Pugul Tatarului; 23. Vadu Sapat - La Siliste; 24. Vadu Soresti; 25. Vadastra.

Fig. 1. Main Linear Pottery culture sites cited in text

ration consisting of parallel lines, which sometimes end in a short, oblique line, encoun-
tered in some Boian — Giulesti settlements in north-eastern Wallachia, at Silistea — Conac,
Liscoteanca — Movila din Balta (Pandrea 1999, 26, fig. 1, 2) and Pietrosu — La Arman (un-
published), or maybe the one consisting of triangles or parallel lines, made by incision,
with the inside spaces filled with stitches.

THE SITE FROM SUDITI (BUZAU) AND THE LINEAR POTTERY
CULTURE (A STILL SOLITARY DISCOVERY)

The Suditi site (Gherdseni commune, Buzau County) lies in the north-east of Wallachia,
in the Bardgan Plain, about 25 km from the foothills, on the bank of the Calmatui River. The
Neolithic and Chalcolithic occupation is spread over a large area (approx. 10 ha), overlap-
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Fig. 2. Location of the Suditi site (1) and the evolution of the area according to the Szathmary map,
19% century (2), the Planurile Directoare de Tragere, first half of the 20% century (3), military maps, 1997 (4)
and the current orthophotograph (5)
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ping almost the entire space between the villages of Suditi (Gheraseni commune) and Bélaia
(Smeeni commune), on the right bank of the river (45.015274°N; 26.822364°E) (Fig. 2).

The site was identified by V. Teodorescu in 1961, following some surface research. The
excavations were carried out in 1964, 1970, 1971, 1972 and 1973. Following the results ob-
tained after the first excavation campaign, the “Suditi aspect”, resulting from contacts be-
tween Linear and Dudesti and Boian — Bolintineanu communities, was defined (Teodor-
escu 1966).

The materials attributed to the Linear Pottery culture lay in a 0.25 m thick layer, along-
side other Dudesti and Boian — Bolintineanu and Boian — Giulesti materials. Some over-
lapped complexes were decisive in establishing the stratigraphy. On this basis, it was es-
tablished that Linear communities had preceded the Boian — Bolintineanu and Giulesti
ones (Teodorescu 2009, 619), and that there could have been an archaeological level more
ancient than the Linear one (Teodorescu 1966, 223-225).

Six pits were attributed to this community, amongst them CL 1/1964 and CL 2/1970,
which were interpreted as dwellings on basis of their shape, size and layout. Pit CL 1/1964
had an oval shape, 0.30-0.35 m deep, with sides measuring 3.55 x 2.95 m. Pit CL. 2/1970 was
0.30 m deep, with sides measuring 4 x 2.75 m. The remains of a hearth were preserved
inside, and the outline was bordered / delimited by 11 postholes (Frinculeasa 2010, 45).

Identical situations were also identified in settlements attributed to the Linear Pottery
culture east or west of the Eastern Carpathians. Ten pits were found at Tarpesti (Neamt
County), and based on their sizes (sides of 5 x 3 m and depths of 0.9-1 m from the excava-
tion level), only one was labelled as a dwelling (Marinescu-Bilcu 1981, 8). Remains of Li-
near dwellings, largely destroyed by later occupations, were also researched at the Isaiia
settlement (Iasi County) (Ursulescu et al. 2001, 111; 2002, 161, 162; 2005, 189). Fourteen
deep dwellings and about 30 pits were investigated at Olteni (Covasna County) (Buzea et
al. 2010, 286), considered to be one of the largest settlements in Romania. Boian — Giulesti
and Precucuteni I materials, which seem to be contemporaneous at this site, were also
found here (Buzea et al. 2010, 286).

The situation in Suditi may be an exceptional one due to the presence of successive occu-
pations over a very short period of time, but the contextualisation of the archaeological ma-
terial discovered by V. Teodorescu remains problematic. In most cases, Boian — Bolintineanu
or even Boian — Giulesti materials were found at the upper part of Linear Pottery culture pits,
which can be explained by their being filled in different stages (Frinculeasa 2010, 47, 48).

The ceramic inventory from Suditi is not very large, as the number of ceramic frag-
ments is a little over 100. Two vessels, which today are part of the Buzau County Museum
exhibition, were restored (Fig. 3: 1, 2). Almost the entire amount of pottery belongs to the
category of fine ware. The only criterion of assignation was the decoration. The similar
features of Neolithic coarse pottery (particularly the Linear and Dudesti, but also Boian),
the absence of distinctive ornamental elements and the context of discovery were impedi-
ments to separating this ceramic category based on cultural and chronological criteria.
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Fig. 3. Suditi (1-2, 4-14) and Vadu Soresti (3) pottery
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Fig. 4. |. Spherical bowls (1-8 - Suditi); Il. Truncated cone-shaped bowls (1-8 - Suditi)
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Fig. 5.1. 1-3 High-necked vessels; 4. Ceramic fragment with combined decoration (Linear Pottery culture and
Bolintineanu) (1, 4 — Suditi; 2-3 - Vadu Soresti); II. Boian — Bolintineanu pottery (1-6 —Suditi; 7 — Vadu Soresti)
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The typological repertoire is rather poor, partly due to the difficulty in identifying/sepa-
rating the material. The “truncated cone-shaped bowl” (Fig. 4: II) is a frequently encoun-
tered form at Suditi. This form is considered to be of southern influence (Dudesti or Boian)
and attributed to the final stage of the Linear Pottery culture (Teodorescu 1966; Ursulescu
1990, 17). The spherical bowl (Fig. 4: I) and the high-necked vessels (Fig. 5: I) are specific
to this culture and, in the area east of the Carpathians, are considered to be typical of the
middle and late stages according to the chronology proposed by N. Ursulescu for this ter-
ritory (Ursulescu 1991, 17, 18). Three types of decorations can be encountered at the settle-
ment in the Calmatui valley: the incised type (which prevails) (Fig. 3; 4: I), the type that
combines notches with incisions (less common) (Fig. 5: I4) and the plastic type (perfora-
ted or unperforated protuberances) (Fig. 3: 6, 14; 4: 16, I8).

NEW DATA REGARDING THE RELATION BETWEEN
THE LINEAR POTTERY CULTURE AND THE EVOLUTION
OF CONTEMPORANEOUS LOCAL CULTURES

Linear materials occur alongside those of other cultures, often in unclear stratigraphic
positions. There is information about the archaeological contexts of Dudesti (Comsa 1969)
and Cernica (Comsa 1978, 14), where Linear pottery was found alongside Dudesti pottery.
Linear pottery was discovered at Vadastra in a level corresponding to the end of the Dudesti
culture (Teodorescu 1966, 224), and in Slatina, Piatra and Farcasu de Sus in Dudesti/
Viédastra I levels (Nica 1997, 107). Linear materials were found alongside Dudesti and
Bolintineanu ones in Cernica (Fig. 6: 1-7; Cantacuzino and Morintz 1968, 12, fig. 4), Piet-
rele (Fig. 6: 8; Hansen et al. 2017, 22, fig. 25), and Coroteni (Bobi 1987, 329, fig. 4: 1),
whereas inside the Carpathian arch, at Hirman, they occur in association only with Bolin-
tineanu pottery (Alexandrescu 1971). Linear, Bolintineanu and Vadastra I ceramic frag-
ments were found at Ghinoaica (Frinculeasa 2010, 51) and Vadu Soresti (Drambocianu
1980). Several Vadastra fragments were also discovered at Suditi (Frinculeasa 2010, pl.
37: 6-10), but in unclear contexts. Linear ceramic fragments associated with Vadastra were
found in Boldesti as well (Frinculeasa 2010, 51). As previously mentioned, Dudesti,
Védastra I and Boian — Bolintineanu fragments were discovered alongside Linear pottery
in the Suditi settlement. At Voetin (Vrancea County), the Linear settlement overlapped
a Starcevo-Cris settlement, which, in its turn, was covered by a settlement attributed to the
Spantov phase of the Boian culture (Bobi and Paragina 1992, 25). A Linear settlement
overlapped by a Boian-Giulesti settlement was also discovered in Vrancea County, at Gu-
gesti (Bobi 1979, 26, fig. 4: 6-8).

In south-western Ukraine, ceramic fragments with a decoration typical of the Dudesti
culture were found in a Linear complex at Kamyane-Zavallia (Kiosak 2017, 253-268, fig. 9:
12-14).
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Fig. 6. Linear pottery found at Cernica (1-7), Pietrele (8), Boldesti-Gradistea (9), Ghinoaica (10-12)
and Magura (13-14) (1-7 acc. to Comsa 1969, without scale; 8 acc. to Hansen et al. 2017; 9-14 acc. to
Frinculeasa 2010)
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The lack of contexts and the period in which materials attributed to the Linear Pottery
culture were investigated explain the absence of radiocarbon dating. The only option is to
relate to the neighbouring areas and cultures. Radiocarbon dating carried out in Linear
Pottery culture settlements (Nowak et al. 2017, fig. 6; Kiosak 2017, 258; Lazarovici and
Lazarovici 2006, 463) points to a chronological interval closer to the Vadastra, approxi-
mately between 5200 and 5000 cal BC (Mirea 2015, 45). As for the Dudesti culture, the
most relevant radiocarbon dates are those from Magura (Thissen 2013, 25, tab. 1). Attri-
buted to an early stage of the culture, they are placed within an interval between 5500 and
5300 cal BC (Mirea 2015, 45). For the Boian — Bolintineanu phase, there is no radiocarbon
dating from the settlements, and the dates from the Cernica graveyard (Stratton et al.
2018) are not relevant; however, some finds or associations of materials indicate the con-
temporaneousness of this phase with the Vadastra I (Neagu 2003, 145). Some authors
consider the Boian — Bolintineanu phase to be an integral part of the Védastra culture
(Boroneant 2005, 64). The Linear Pottery culture and the Giulesti phase of the Boian cul-
ture played an important role in the emergence of the Precucuteni culture, which shows
that the two were contemporaneous. In north-east Wallachia, the Giulesti phase has alonger
evolution than in the Danube valley. Radiocarbon dates are also scarce for this period. The
earliest ones carried out at the Isaccea site indicate an interval of 4900-4800 cal BC (Carozza
et al. 2020, 151, fig. 9).

The Linear finds south of the Carpathians prove the existence of a period of cultural
contacts, with the Dudesti, Vinc¢a B2 culture as the lower limit and the Boian — Giulesti as
the upper one.

DISCUSSIONS
(ON THE NATURE OF THE PRESENCE OF THE LINEAR POTTERY
CULTURE ON THE LOWER DANUBE)

The Suditi finds attributed to the Neolithic drew the attention of the researchers of the
age, who formulated points of view regarding the internal evolution, the connections/con-
tacts with the neighbouring area and the role played by the Célmatui group in the emer-
gence of the Boian and Precucuteni cultures.

As early as the first publication, inferences on the cultural identity of the archaeological
features discovered here were presented: “...these more or less still Linear tribes (later of
Suditi aspect)...” (Teodorescu 1966, 231). The wording of the 1966 text suggests the exis-
tence of two moments in the evolution of the complex here: the first one — the coming of
Linear communities, the second one — the synthesis between the newcomers and the local
communities (Dudesti).

According to E. Zaharia, the Suditi finds are a late stage of the Linear, of the transition
from the Dudesti to the Bolintineanu (Zaharia 1967).
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Based on the results obtained at Tarpesti, S. Marinescu-Bilcu considers that the late
Linear communities descending from Moldavia and the Bolintineanu ones had mixed at
Suditi, thus excluding the participation of the Suditi aspect in the formation of the Precu-
cuteni culture (Marinescu-Bilcu 1968, 400).

E. Comsa would view the Suditi stratigraphy as uncertain and would attribute CL 1/1964
to the Dudesti culture, arguing that the Linear pottery in the fill must have been an import,
as it occurs also in a pit at Dudesti eponymous site. Furthermore, he would acknowledge
the antecedence of the Linear pottery from Dudesti and Ghinoaica to that from Suditi
(Comsa 1969, 572).

Studying the Harman Linear material, A. Alexandrescu noticed its resemblance to that
of Suditi, but considered the emergence of mixed elements to have resulted from the con-
tact between Linear and Bolintineanu communities (Alexandrescu 1971, 13, 14).

Employing stylistic criteria, N. Ursulescu proposes three stages of evolution of the Li-
near Pottery culture in Moldavia and north-east Wallachia. As early as the first phase,
these communities, who “dislocated and assimilated the Staréevo-Cris ones”, would spread
as far as the north-east of Wallachia (the Calmatui valley — A/N) and even further south,
coming into contact with the Dudesti communities, in the second phase (Fundeni) (Ursu-
lescu 2000, 252). During the second phase, that synthesis between the east-Carpathian
and southern (Dudesti) communities may have occurred, which the Iasi-born scientist
would regard as “a local aspect — the Suditi aspect” (Ursulescu 2000, 253, 257). It is then
that some of the Linear communities from Moldavia would enter Transylvania, and the
influence of southern cultures on the Linear one would become increasingly stronger, this
being the beginning of the formation process of the Precucuteni culture (Ursulescu 2000,
258). It results, from the aforementioned, that N. Ursulescu also acknowledges the exis-
tence of two moments in the evolution of the Linear Pottery culture at Suditi.

While the northern, western and southern connections of the Linear Pottery commu-
nity from Suditi are emphasised repeatedly, there are no clear data to ascertain the cul-
tural relationship with the eastern territory (Hasotti 1990, 21).

S. Pandrea rules out the participation of the Suditi aspect to the formation of the
Giulesti phase, but admits there may have been a coexistence of the two ceramic styles
(linear and Giulesti), which is an idea based on the discovery of vessels with a decoration
consisting of incised lines, sometimes interrupted by small alveoli, found at Silistea — Conac
and Liscoteanca — Movila din Baltd (Pandrea 1999, 26, fig. 1, 2).

Reassessing the excavation data and V. Teodorescu’s manuscripts, one of the authors
of the present paper concluded elsewhere that the Linear Pottery culture from Suditi
represent a particular phenomenon within the cultural evolution of north-eastern Walla-
chia that should be inserted between Dudesti culture (Fundeni phase) and Boian culture
(the Giulesti phase), prior to or at least contemporary with the formation of the Precucu-
teni culture (Frinculeasa 2010, 56).
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Traditions and influences of the Linear Pottery culture preceding the emergence of the
Precucuteni culture were specified and observed following the discovery of vessels with
anthropomorphic features at Dodesti — the Stoicani-Aldeni cultural aspect (Nitu 1974),
Isaiia — the Precucuteni II-III culture (Ursulescu and Tencariu 2004), or in the Bucovit
cultural environment (Lazarovici 1979; Maxim 1999).

These are some of the theories regarding the finds of Suditi and their role in the new
cultural constructions. Although many years have passed since the excavations carried out
here, the echo of these finds has not disappeared. The lack of excavations in the area,
which could confirm or refute what V. Teodorescu reported, makes it more and more dif-
ficult to discuss such an issue. The data on the Linear Pottery culture in eastern Romania
still lacks substance. More recent discoveries, such as those from Isaiia (Iasi County) and Ol-
teni (Covasna County) are yet to be expounded in a conclusive manner. The data from Olte-
ni are little known, but we believe they may have a significant impact on the interpretation
of the occurrence of Linear, Boian and Precucuteni I materials in the same archaeological
context (Buzea 2002, 183-225). As regards the ceramic inventory of Isaiia, it allowed J. Braun-
gart to define three phases of evolution of this culture. He places the Suditi, Vadu Soresti,
Dudesti, Vadastra and Harman finds in the second phase (Braungart 2014, 25).

CONCLUSIONS

Analysing the evolution of the Linear Pottery culture on the Lower Danube, or its influ-
ence on the origin of contemporary or posterior cultures, is still far from being easy/acces-
sible. Using only one element (pottery) within a model, namely the establishment of con-
tact chronology based on “imports”, we believe that such an analysis is inappropriate in
the absence of additional elements. In establishing a relative chronology, the association
of “imports” with indirect finds, which points to the contemporaneousness of cultural in-
fluences, complicates or at least raises questions regarding the absolute nature of this
methodology. Acknowledging chronological gaps, cultural isolationism and conservatism
seem easy answers, which are nevertheless difficult to prove only by studying the pottery.
Certain materials are not “imports”, but bear mere similarities or influences marked by the
“fashion” of the age (Frinculeasa 2007, 35); however, they may also indicate access to
technologies and innovations in the production of pottery and/or of other artefacts.

The finds attributed to the Linear Pottery culture in Romania led to the reassessment
of the local cultural framework following the evolution of the Staréevo-Cris culture, which
represented the engine for the cultural homogeneity of a large area north of the Danube in
the 6% millennium. Unlike the previous stage, the end of the 6% millennium and the begin-
ning of the following one represented a chronological segment which was culturally he-
terogeneous and fragmented. Within this local picture, the discovery of Linear ceramic
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Fig. 7. Distribution of cultures discussed in the text

fragments south of the Carpathians marks a very culturally dynamic period, characterised
rather by local evolutions, which however do not exclude contacts and interaction. The
Suditi finds seem to represent a certain kind of cultural manifestation with a strong local
imprint, generated both by the geographical context and by the interaction between the
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Linear Pottery culture and the contemporary cultural environment (Fig. 7). The lack of
consistent discoveries might mark a reality in which the Linear Pottery culture interacted
with the local cultural environment and influenced it on a more or less archaeologically
noticeable level.
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On its way to Central Europe, the Danubian route, one of the principal pathways of
European Neolithization, traveled through the Balkans and the Carpathian Basin. Alterna-
tive approaches, on the other hand, led to the establishment of unique cultural groupings
in nearby regions. In Central Europe, the Linearbandkeramik (LBK) cultural setting pro-
vided the backdrop for Neolithization, whereas, in the Carpathian Basin, the Alf6ld Linear
Pottery culture (ALPC) provided a similar backdrop. The formation of these two cultures
was linked at numerous stages (Banffy 2006; Whittle et al. 2013; Raczky 2019). These
significant links have not yet been studied in full due to variations and challenges in local
research histories, while key parts have been discussed (Raczky and Anders 2003; Dom-
boréczki 2009; Kozlowski and Raczky 2010; Mester and Faragd 2013). The formation of
common narratives and the recognition of local cultural units as a unified cultural complex
are both positive outcomes of the exchange of ideas at local and regional conferences
(Kozlowski 2009; Kozlowski and Raczky 2010; Virag 2015).

1. INTRODUCTION - BUKKABRANY-BANYA SITE VII

The relevance of rescue excavations has expanded in Hungary since 1990, as large eco-
nomic investments have increased. Apart from highway construction projections, during
which rescue excavations were undertaken to preserve archaeological data river regulation
programs and mine extractions took away a considerable portion of the land previously
inhabited by archaeological sites. The Biikkabrany lignite mine was a major undertaking,
with a situation comparable to that of the Aldenhoven plateau (Liining and Stehli 1994):
years of mining damaged the environment throughout several square kilometers, but ar-
chaeologists working there were able to document monuments, artifacts, and date from
recent millennia. Although surface mining at Blikkabrany began in 1985, due to the state
of Hungarian heritage management, archaeological research has only been conducted
since 2007 (Kalli and Tutkovics 2017, 4, 5, fig. 2, 3, Table 1).

Between 2011-2012, Andrés Kalli and Eszter Tutkovics excavated a three-hectare sec-
tion of Biikkdbrany-Banya Site VII (hereinafter Biikkabrany, Kalli and Tutkovics 2016).
The topographic examination identified the site, and approximately one-third of it had
been excavated over two seasons (Fig. 1). The landscape has since been destroyed as a re-
sult of the mining method used in the area, making further observation impossible. The
earlier geographical databases, aerial photos, and other mappings should be used in anal-
yses of this site. We reconstructed two waterways that once encircled the settlement based
on the topographic conditions of the Blikkabrany micro-region (Fig. 1). Due to the destruc-
tion of the contemporary landscape, the nature of the streams (A and B) — periodic or
constant — during the Neolithic can no longer be determined. However, it is important to
note that the size of the site, as identified by pedestrian survey, corresponds to the plateau,
flanked by the a valley on each side — on the northeast and the southeast.
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—~ ’/'"’ 0 50 100 150 200 250 m

Fig. 1. Site plan of Biikkdbrany-Banya VIl - grey polygon: the excavated area within the entire archeaological
site, 1-2 — house rows, 3? — possible house row, A-B — waterways reconstructed based on relief

The majority of the 490 archaeological features discovered were dated to the Middle
Neolithic and Roman Empire periods. Of these features, 254 had ceramic that could be
linked to the early ALPC. The unearthed features belonged to a row-house community,
with buildings that are now difficult to recognize as distinct components (Fig. 2). The row
of residences in the southeast is shorter and less well-known. The axially symmetric layout
of the village was corroborated by the spatial position of the features, even though the
settlement units were only partially identified. Only two rows of homes are known to have
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Fig. 2. The early ALPC features of Biikkabrany-Banya VI

existed at the Biikkabrany site (1-2), but another village unit (3?) may have existed in the
southeastern half of the site (Fig. 1). Both early ALPC and Roman-period village remnants
have been identified in the southwestern third of the excavated area, the highest part of the
site. However, only Neolithic features were found in the east. As a result, we can assume that
the unexcavated portion of the settlement in the southeast belongs to the former rather
than the latter. If this is correct, the third row of houses (Unit 3) could indeed have existed.

Due to the poor observation conditions and pedological qualities of the area, the num-
ber and size of buildings are unknown; only parts of the LBK longhouses remained. Struc-
tural elements indicated a substantial chunk of the expected 43 homes (30 buildings). The
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postholes, observed in triplets, only accounted for one row per building. Despite this, 194
postholes were dug. Based on analogies, the deepest row of postholes was built in the fron-
tal third of the longhouses, or as their facade (Oross 2009; Riick 2009). Large clay pits
close to and between the buildings identified 13 other dwellings, which were utilized pri-
marily as construction phenomena and secondarily as depositional locations. The 31 long
pits and 10 pit complexes held a large amount of the material. Based on their long pits the
remaining buildings were assumed. The settlement’s structures were placed in two rows,
side by side. Four of the suspected dwellings were found behind the buildings in the first
group, whereas nine were uncovered behind the structures in the second category.

Only 23 intramural burials discovered in the entire excavated area. This number cor-
responds to sites with similar ages (Dombordczki 1997; Kalicz and Ko6s 2014). The de-
ceased were buried in separate grave pits, but in some cases, the skeletons were also placed
in the fills of the large pit complexes. These examples were found in the southeastern row
of houses. More than half of the graves were concentrated in the southwestern part of the
settlement, in front of three adjacent houses (Fig. 2). The burial rite also corresponded to
the early ALPC practice. Without exception, the skeletons lay on their left sides in a con-
tracted position, and there were no artifacts in the graves. Unfortunately, the remains were
in a very poor condition; in only seven graves, nearly complete skeletons were preserved,
while in eight cases, the skull and long bones remained, in seven graves only the long bone
fragments preserved, and one burial had only skull fragments.

Among the discovered phenomena, the wells are of particular importance, as they con-
tain previously unknown equipment developed in the LBK-ALPC milieu. The internal
structure of these features, which were 7.5-7.7 m deep, was not observable in detail. How-
ever, based on their size and their diameter (2.5-3.0 m), they can be identified as tubular
wells (Kiraly and Té6th 2015; Fiizesi et al. 2015). The wells excavated in Biikkabrany were
significant because of their location within the site. Two of them were discovered within
the central axis of the settlement, dug 55 m apart in the empty, 50-m-wide space between
the two rows of houses (Kalli and Tutkovics 2017, 6-7, fig. 4; Farago et al. 2015). In a sepa-
rate trench, a third installation was discovered on the southwestern outskirts of the settle-
ment (Fig. 10). Wells became increasingly important sources of water in Neolithic com-
munities, as well as in the internal layout of their settlements. Not only did well numbers
increase, but so did the practices and rites associated with them (Hajda 2007; Seb6k et al.
2013). The Biikkabrany wells were located in the community space, indicating that they
were used jointly.

The ceramic material discovered at the site demonstrates the characteristics of the
early ALPC style: low and medium-high pedestals, bowls and pots with rectangular rims,
simple geometric patterns, wide incised lines, filling with black painting, which rarely re-
mained in Biikkabrany (Fig. 3-5; Domboroczki 1997; Kovacs 2007; Nagy et al. 2014). Var-
ious clay figural representations were distinguished (Fig. 6-7): triangular-headed idols,
animal figurines with square bodies, and so-called centaurs (embodying a combination of
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Fig. 3. Early ALPC pottery from Biikkabrany-Banya VIl (selection)
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Fig. 4. Early ALPC pottery from Biikkabrany-Banya VII (selection)
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Fig. 5. Early ALPC pottery from Biikkabrany-Banya VII (selection)
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Fig. 6. Antropomorhic representations from Biikkabrany-Banya VII (selection)
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18

Fig. 7. Centaur figurines (1-2), curved clay objects (3-16), and clay beads (17-18) from Biikkabrany-Banya
VII (selection)
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Table 1. "C data from Blikkabrany-Banya VI

Sample ID Sample "C age (yr BP) (x10) Calibrated age (cal BC) (+20)
DeA-9195 BAVII 456 6312 +38 5370-5210
DeA-9196 BAVII 314 6302 + 35 5350-5210
DeA-9534 BAVII 258 6378 £ 36 5470-5300
DeA-9535 BAVII 215 6209 + 35 5300-5050
DeA-9536 BAVII 254 6249 + 44 5320-5060
DeA-9197 BAVII 134D 6305 + 35 5360-5210
DeA-9537 BAVII 20 6341 + 35 5470-5220
DeA-9538 BAVII 208 6441 + 36 5480-5340
DeA-9539 BAVII 134E 6318 +45 5470-5210
DeA-9543 BAVII 312 6291 + 35 5340-5210
DeA-9198 BAVII 325 6340 + 37 5470-5220

the two) made up a characteristic segment of early ALPC assemblages (Dombordoczki 2005;
Csengeri 2013). With the sites Fiizesabony-Gubakut (hereinafter Fiizesabony, Domboroc-
zki 1999), Mez6kovesd-Mocsolyés (hereinafter Mez6kévesd, Kalicz and Koods 1997), and
Hej6papi-Szemétlerakd (hereinafter Hej6papi; Dombordczki et al. 2017), the assemblage
can be classified into the typochronological group of the early ALPC (ALPC1). We have 11
AMS dates from Biikkabrany that allow us to estimate its lifespan as 250-280 years, be-
tween 5470-5210 BC, though two outlier measurements move this period up to 5050 BC
(Tab. 1). A significant portion of the dated samples were collected from the western third
of the northern row of houses (Fig. 2), preventing us from conducting a more detailed in-
trasite analysis. As a result, for the time being, the archaeological record of the settlement
can only be interpreted as imprints of long-term activities spanning 2.5-3 centuries.

The finding of a similarly built ALPC hamlet (Site XIA) approximately 240 meters east
of Site VII added to the relevance of the phenomenon. In the Biikkabrany micro-region,
essentially in the valley of the Csincse stream, the presence of two parallel rows of buildings
facing each other, along with a well in the space between them, proved to be repeating ele-
ments (Kalli and Tutkovics 2017, 6-7, Fig. 5).

2. ANALYSES OF THE ARCHAEOLOGICAL ASSEMBLAGE
OF BUKKABRANY-BANYA VII

Although a large amount of material was excavated at the Biikkabrany site, only a par-
tial analysis has been conducted for the time being due to the limited resources available.
Nonetheless, a simple comparison of the frequency and weight of the find types produced
results that can be used to better understand the internal structure of the settlements as
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well as the functioning of early ALPC communities. Salvage excavation methods did not
allow for the detailed intra-site analysis that could be achieved with systematic find collec-
tion in sampling units, ideally per square meter and level. The reconstruction of the depo-
sition process in a feature (Fiizesi et al. 2020), as well as modeling the household activities
based on the features around the buildings (T6th et al. 2020), are important methods of
archaeological induction. Thanks to the large scale of space and time, data recorded by
closed features provide a less detailed, but more broad insight into the operation of a set-
tlement.

For each type of find, data collection was simplified and finds were classified as ceramics,
animal bones, chipped and polished stone tools, quern stones, and so on. We did not dif-
ferentiate between the specific types that would be required for a more detailed analysis
within these categories (e.g. fine and coarse ware in pottery). Because the archaeological
material is still unrestored and the storage conditions have allowed for further fragmenta-
tion, the frequency data in all groups is a maximum value, which is what is available at the
moment. We corrected this bias by collecting weight data. The evaluation also included
measured values and ratios computed from the two base data sets. Aside from statistics,
a series of GIS maps were created. The Kernel density method was used to generate distri-
bution patterns from counted and weighed data.

The size of the assemblage is well presented by the 224,586 fragments of ceramics,
weighing 4,851 kg. There is a large amount of daub (45,291 pieces, 1,420.0 kg), which is
common in Neolithic sites. However, the extremely low proportion of animal bone mate-
rial (5,698 pieces, 74 kg) is striking, particularly when compared to other Middle and Late
Neolithic collections in Eastern Hungary (Bartosiewicz 2005, table 6.1; Bickle and Whittle
2013, 13-17; Raczky et al. 2015, 32-34, tab. 3-4; Fiizesi et al. 2020, 152, fig. 9). This phe-
nomenon can be explained by the high soil acidity of the microregion, which accelerates
bone decay (Open acces data of pedology: AGROTOPO (mta-taki.hu/hu/keptar/agrotopo).
The lithic collection includes 2,365 (16.0 kg) chipped stones, 169 (11.6 kg) polished stones,
and a considerable number of quern stones (1,190 pieces, 377.0 kg). Unworked stones (437
pieces, 22.7 kg) were also discovered close to their sources. We observed a large number of
other rocks (silicified wood) that community members experimented with among these
raw materials, in addition to rocks suitable for grinding (Fig. 8; Faragd et al. 2015). Due to
the acidic soils mentioned above, the number of bone tools (28 pieces, 398 g) and shell
fragments (58 pieces, 217 g) was extremely low. Finally, ochre, a popular mineral pigment
in the Neolithic period, was discovered in significant quantities (332 pieces, 9.8 kg).

Differences in the use and abandonment of each type of object are well presented by
the number of features in which they appear. Almost all features contained ceramic (254)
and daub (256) fragments. Less than half of the features yielded animal bones (96),
chipped stones (123), and querns (98). Polished stone tools (51), unworked stones (60),
and ochre (54) were found in less than a quarter of the features. Only a few cases of bone
tools (7) and mussel shells (8) were registered in the discovered material. The hotspots in
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Fig. 8. Chipped stones (1-12, 14-16), preform of polished stone (13), and unworked stones (17-20) from
Biikkabrany-Banya VII (selection)

the settlement can be identified using spatial differentiation and frequency and weight
data separately. However, based on the average weight per find, their ratio allows for the
evaluation of the degree of fragmentation and characteristics of the deposited material, as
well as the deposition process itself. Boxplots (Fig. 9), which show the median and outlier
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Fig. 9. The ratio of weight and frequency by different find types:
univariate statistics (1), and boxplot graph (2)

values, among other details, were used to evaluate these data sets for all ten find catego-
ries. The ratio indicates the degree of fragmentation, implying the activities in which the
objects were involved. Besides the obvious results (median weight is the highest among
quern stones, 224.0 g), finer details were revealed. The median is higher for ceramics (13.4 g)
than for daub fragments (11.6 g), i.e. the rubble of the buildings were not treated according
to later Neolithic practice (creating a new context by depositing the remains), but they ac-
cumulated naturally in the features, during a long weathering process. Daub fragments
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found in several postholes indicate the same. The plunging values of animal bones, bone
tools, and shells (5.1, 10.1, and 4.0 g respectively) confirmed the already mentioned strong
taphonomic loss. The median of unworked stone (25.7 g) falls between the values of
chipped and polished stones (4.9 and 44.0 g), far below the median of the quern stones,
referring back to the knapping attempts with the Zemplén silicified wood. Outliers on the
boxplots could represent hotspots for specific types of deposition. The boxplots showed ex-

treme values in various zones of settlement, and these are not always identical with seg-
ments that are significant in terms of weight or frequency.

@ Wwells

© Hypothetic wells

LN —  MaiN aXis
/ of the settlement structure
= == == o Hypothetical segments
0 10 20 30 40 50 m of the settlement structure
|

Fig. 10. The intrasite analyses of the settlement structure in Biikkabrany-Banya VIl - 1-9 spatial units based
on the main structural elements
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Bill Hillier interpreted space as the result of the interaction of social actors and physi-
cal phenomena, strengthening the link between structure and process even further (Hillier
2007). This approach and associated aspects of research, such as differentiated spaces,
paths between them, and the degree of spatial integration, are well suited to archaeological
studies. The central space is the most important access path in the early ALPC settlement
of Biikkabrany, and the row of wells can be identified as important locations. For further
site analysis, our hypothesis assumed that the spatial arrangement of the individual ele-
ments in the regular settlement structure was also consistent. Despite working with a limi-
ted data set, we set up a row of wells on the central axis at a distance of 55 m apart, and
based on these nodes, we divided the settlement area into equal-sized segments (Fig. 10).
While the “staging area” and the wells were the physical focal points of the settlement, the
existence of a central organizing principle allowed for the metaphysical permanence of this
structure. Structure and process were linked in the establishment of these settlements, so
these two approaches can be used together in our reconstruction: spatial segments delim-
ited by settlement structure and processes reconstructed by finds.

3. TRENDS IN DEPOSITIONAL PRACTICES - HOTSPOTS
IN THE SETTLEMENT

The spatial relations of the data taken from the ten find types present a relatively di-
verse picture of the settlement and its activity patterns. The rarity of bones and similar
materials can be explained by the previously mentioned acidic medium. The frequencies of
the other finds were determined by the former significance of the given object type and the
intrasite spatiality of the related activities.

As araw material for construction and pottery, clay played a fundamental and versatile
role in the functioning of households in South-Eastern Europe and the Carpathian Basin
(Banffy 2019, 134). A waste management process covering the entire settlement area can
be reconstructed using ceramic material and the remains of destroyed houses (Fig. 11: 1, 2).
The finds of the second examined group revealed special functions and activities that, de-
spite their rarity, played an important role in the community’s life. Quern stones were used
to crush grain for food, but they were also used to make bone tools and to pulverize ochre
paint (Kaczanowska et al. 2016; Ridky et al. 2014). Chipped stones indicate lithic tool
production areas or have been used as tools for a variety of purposes. These two types of
finds are distributed in the same way that ceramics are. Polished stone axes have become
important tools in the creation of various constructions such as buildings, in addition to
working hard organic materials (wood, animal bone, etc.) (Weiner 2013, 832). Based on
specific contexts (e.g. burials) and symbolic representations (e.g. the “Axe God” of Szegvar-
Tiizkoves), this artifact type served as an important sign in material culture communica-
tion (Makkay 2005; Ilon 2009; Hedges et al. 2013, 377-380; Siklosi 2013, 230-232; Zsiga-
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Fig. 11. Distribution patterns of the archaeological record: pottery (1), daub (2), ochre (3), and special
artefcats (4) — Kernel density (1-3) fitted to spatial units

Csoltko et al. 2021, fig. 24.2). The majority of unworked stones were made from a unique
raw material (silicified wood) that possibly originated in the Zemplin Mountains. Mem-
bers of this community experimented with this raw material based on lithic shatter, but
the lack of finished stone tools or other secondary treatment (retouch) proved them unsuc-
cessful (Farago et al. 2015, 29-30). Bone tools served a variety of functions in Neolithic
activities (Raczky et al. 2015, 35-39), and mussels as a source of protein and raw material
for lime is a relatively common occurrence in Neolithic deposits in Eastern Hungary
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(Gulyés et al. 2007; Fiizesi et al. 2020). As a pigment (and a component of the Neolithic
burial rite), ochre also had a strong symbolic meaning, which was evidenced by its use with
anthropomorphic objects and decorated vessels (Bori¢ 2015; Banffy 2017).

The spatial distribution of diverse archaeological materials (Figs. 11-13) can be used to
support complex interpretations. First, we must locate the depositional hotspots in each
category of material. There are three different sorts of distribution patterns that might be
related to specific discoveries. The first type of distribution was discovered throughout the
village; however, it was concentrated most heavily in the northern house row. This was the
situation for pottery, polished stones, and chipped stones. The second type exhibited con-
siderably more spatial variance, being significantly present only in a few long pits, and the
spatial distributions demonstrated some kind of exclusivity. The data from quern stones,
unworked stones, daub, and ochre formed such concentrated and diverse patterns. Animal
bones, bone tools, and mussels made up the third category of material, which had under-
gone considerable taphonomic losses. They concentrated on certain settlement points in
both the northern and southern home rows.

Further analyses of the first and third categories were unable to give useful information
about intrasite practices. The former was widely used, whereas the latter was significantly
modified, i.e. taphonomically damaged. The strong connections between specific finds of
the third category, on the other hand, confirmed the taphonomic effect of acidic soil, which
may be indirect evidence of different spatially separated activities (Yerkes et al. 2007). The
scatter patterns in the second category served as a jumping-off point for further research.
The quern stones were concentrated in the southern part of the northern house row and
along the northern edge of the second row. In terms of spatial units, this refers to Seg-
ments 1-4 and 9. The unworked, natural stones displayed an opposing pattern, concentra-
ting on the southern house row and the northern portion of the second row (Segments 5,
8, and 9). We can infer from this that certain (spatially or temporally distinct) groups of
the community placed a higher priority on experimenting with the new lithic raw material
and incorporating it into the spectrum of usable resources (Mester 2013). The presence of
daub fragments was significant only in five long pits and in well no. 366. This means that
this find was concentrated in the middle of the northern row, especially in segment 4, and
in the distinct trench. The ochre distribution is partly similar to that of quern stone (con-
centrations in Segments 2-4, and 8).

We can summarize the distribution patterns by using spatial units as interpretative
frames. Segment 4, in the center of the excavated area, had been a prominent, intense ac-
tivity zone encompassing nearly the entire investigated spectrum. Ceramics, daub, ochre,
chipped stones, and querns were the dominant finds in the northern house-row, with less
and less intensity following to the southwest (segments 1-3). In contrast, the northeastern
row (segments 5-6) and the southern row (segments 7-9) had different compositions and
frequencies. Chipped, polished, and unworked stones were abundant in segments 5 and 6.
Aside from a large number of quern fragments in segment 9, the southern row of houses
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Fig. 12. Distribution patterns of the archaeological record: chipped stone (1), polished stone (2), quern
stone (3), and unworked stone (4) — Kernel density fitted to spatial units

yielded mostly unworked stones, indicating local attempts at innovation. Bone tools were
also found in a disproportionate amount here (segments 6, 77, and 8).

The most notable of these patterns is the attempt to use silicified wood as a lithic raw
material, which sharply divides the settlement into a south-east and a north-east section
(Fig. 12: 4). This division is also visible in the distribution of ochre, which, as a raw mate-
rial of symbolic significance, is most likely the residue of a traditional habitus, contrary to
the previous, innovative attitude (Fig. 11: 3). The two patterns fit well together. In practice,
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the data of chipped stones can be compared to the data of unworked stones shattered by
strong blows, if the latter is interpreted as an attempt to replace the former. Even in seg-
ment 6, where the incidence of the former is low and the latter is high, the data on chipped
and unworked stones (Fig. 12: 1, 4) perfectly balance each other. More types of finds could
be associated with the concept pairs of the practical (chipped stone, unworked stone) and the
symbolic (ochre), as well as tradition (chipped stone, ochre) and innovation (unworked stone).
Adding to this, our spatial observations suggest that the northern half of the settlement
preferred innovation, while the southern half preferred tradition in its various practices.

Special artifact types, which are usually considered symbolic and have always received
a lot of attention in archaeology, are also suitable for studying the differences between the
two parts of the settlement. Anthropomorphic and zoomorphic objects (49 pieces, Fig. 6-7)
stand out among the material of the Biikkabrany site. Their distribution (Fig. 11: 4) is
fairly even, with centaurs concentrated in the southwestern half of the area (segments 2-3).
Anthropomorphic figurines were also found in greater numbers in these segments. Only in
segment 8 did a zoomorphic fragment appear. A relatively large number of fragments of
curved clay objects (37 pieces) with one end drilled (4 pieces) were found (Fig. 7). These
curved artifacts were typically discovered as fragments smaller than 5 cm in length, with
missing ends. Based on the drilled specimens, we can identify them as clay pendants,
which are similar in shape and size to boar tusk pendants. We can interpret them as clay
replicas of these popular late Neolithic grave goods (see Spondylus pendant imitations,
Siklési 2013, 228-229), or as symbolic artifacts made of clay and, later, wild boar tusk. The
distribution pattern of these objects (Fig. 11: 4) is similar to that of ochre, but it also fits
well with the chipped, quern, and unworked stone trend.

The trends described do not imply that particular find types and related activities were
absent from the given segment and, thus, from the operation of the group assigned to that
segment. The aggregated material residues of short-term actions reveal long-term trends,
qualitative differences between activity zones, and strategic differences in the groups’ sub-
sistence in each segment. These are the results of the settlement’s long-term operation,
and the differences were caused by different intra-site groups preferring different activi-
ties. The density distribution fits well to the spatial units of the settlement in certain cases
(segment 4 in almost all cases), but the rigid geometry of the boundaries would have to be
modified elsewhere (separation of segments 7 and 8). Of course, we did not intend to de-
marcate actual household units, but rather to investigate whether the organizing principles
recognized in the settlement structure were related to the activities indicated by the mate-
rial, i.e., whether the structures demonstrably influenced the processes.

Outliers in boxplots (Fig. 9, 13: 4) can be used to detect diverse depositional practices,
particularly deliberate operations, in addition to highlighting remarkable degrees in frag-
mentation. While daub fragments were concentrated in segments 1-4, the size of the frag-
ments in the opposite half of the settlement (segments 4-9) was much bigger. Many large
daub fragments were discovered in segment 4 at the intersection of these zones, indicating
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deposition immediately after destruction. The majority of the dwellings did not burn, and
the daub portions that did slowly burn were heated in additional locations. Although the
fire had a significant role in the settlement’s northern reaches, deposited dwelling remains
were only discovered in segment 4. Even though purposeful deposition of house ruins in
ALPC long pits was rare (Csengeri 2013, 92, Fig. 1; Fiizesi 2016, Fig. 13), it was a common
practice in early ALPC societies. In the Late Neolithic, the Biikkdbrany assemblages
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marked a transition between spontaneous disintegration or site formation and purposeful
house-burning or ritual.

Aside from the main depositional locations, such as long pits, special features may be
of interest in boxplot analyses. Significant ceramic fragment accumulation was observed
in segment 2, where features such as a long pit, a burial, and a post-hole were affected.
Along pit and a post-hole are responsible for the concentration of ceramics in segments 6
and 9. The 2-3 larger ceramic fragments, without matching edges, that were placed in the
post-holes may be assigned a stabilizing, supporting role during the period of post erec-
tion, rather than a symbolic role, e.g. the founding rite (Russell et al. 2009). Extreme
values of weight were also obtained from post-hole 497, where two nearly intact quern
stones were deposited. Similarly, a 1.4 kg fragment of quern stone was discovered in one of
the post-holes of the adjacent building (no. 465). The above-mentioned practical, stabili-
zing role is conceivable in these cases, but the strong symbolic meaning of querns and an
associated founding rite cannot be ruled out (Faragd 2019, 314). In both LBK and ALPC
cultural contexts, the deposition of querns is an activity that combines practicality and
symbolism (Benes et al. 2015; Hamon 2020; Kaczanowska et al. 2016).

The main focus of the intrasite activities was the production of various tools. The dif-
ferent stones in the examined find types can be used to evaluate the spatiality of the pro-
duction process. Chipped stone outliers indicate large cores that have not been exhausted.
The presence of moderately reduced cores suggested on-site tool production (Farag6 2019),
which was hypothesized for segments 1, 2, and 5, where knapping activity can be detected
in the deposition practices. Polished stone tools were maid locally, as evidenced by pre-
forms (Fig. 8: 13) and the fact that the majority of these finds are small fragments (median
weight 44.0 g). Outliers, however, testify that larger, damaged tools were also deposited in
some cases. The presence of the latter in segments 1, 2, 4, and 5 corresponds to the presence
of chipped and unworked stone outliers, implying intensive lithic production and curation
in these zones. In segments 1-2, we presume a more traditional industry, and in segment
5, we consider a more innovative industry.

The wells are outstanding objects from the settlement structure, therefore their finds
deserve special attention. The material recovered from the two centrally located wells adds
to our understanding of the depositional practices in Biikkabrany. In these features, a sig-
nificant number of finds (total weight 53.0 kg and 168.0 kg) were discovered. The find
quantity and stratigraphy indicate intentional deposition; additionally, object fragmenta-
tion data indicate deliberate practice in addition to active waste management. Unfortu-
nately, we lack detailed information (which object came from what depth, for example),
but the section drawings show an abundance of extremely large daub fragments in the up-
per 2.5 m of the fill in both wells. A significant amount of quern stones accumulated in the
wells, 10 and 32 fragments weighing 13.2 and 34.8 kg, respectively. Aside from the quern
stones and daub, above-average sizes were found among the animal bones in well no. 363,
as well as among the chipped and polished stones in feature no. 366. Objects of this size
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were found infrequently, but in both cases, ceramics, which make up a significant portion
of the finds, were much less fragmented than average, even though they did not qualify as
outliers. In the absence of a thorough examination, the ceramic assemblage discovered
shortly after disuse cannot be linked to a community feast or interpreted as a set belonging
to one or more households. Although there are only a few Neolithic wells in North-Eastern
Hungary, the intention to create a structured deposit can be seen in several cases
(Hajda 2007; Sebdk et al. 2013; Fiizesi 2016). The details of these Middle Neolithic initia-
tives, which took place in a single micro-region, complement each other to form a rite with
simple choreography.

There was no evidence for such rites in Biikkkdbrany, but based on the deposition pat-
tern of the wells excavated there, we can conclude that the possibility of a later phenome-
non exists in this case. The practice of the increasingly intense heat effect, as well as the
cleaning and disposal of the house remains, can be identified as the very early antecedents
of the complex rite of deliberate house burning. Similarly, we can consider the large num-
ber and variety of finds placed in wells as a precursor to later structured deposits. Late
Neolithic ritual practices can be traced back to the very beginning of the developmental
series, to the peculiarities identified in Biikkabrany.

4. EARLY ALPC COMMUNITIES AT THE FOOTHILLS
OF THE NORTH HUNGARIAN MOUNTAINS

As early as the beginning of the 20" century, Ferenc Tompa had outlined the cultural
milieu of the Linearbandkeramik, whose basic internal chronological and regional groups
were identified later, in the 1970s (Tompa 1929; Kalicz and Makkay 1977). Only then did
research become significant on the early ALPC, the first agricultural communities to settle
in the northern Great Hungarian Plain (Raczky 1983; Nagy 1998). Intensive fieldwork
during the 1990s revealed a coherent settlement network in the region (Fig. 14). The sites
that have been identified thus far can be divided into two groups based on their habitat
preferences: lowland floodplain environments and higher-lying foothills and river valleys.
Communities along the Tisza River encountered an environment similar to the southern
habitats of the Koros culture. As a continuation of the Bodrogkoz and Rétkoz, the Eastern
Slovak Lowland had a slightly different but still water-rich environment. On the other hand,
some communities have gone far beyond the Koros-culture comfort zone (Kosse 1979).
Early ALPC sites in the piedmont zone of the North Hungarian Mountains, and even fur-
ther upland along larger streams, attest to their adaptation to the local conditions.

More early ALPC sites at the foothills of the North Hungarian Mountains have been dis-
covered in the last three decades: Filizesabony-Gubakut (Dombordczki 1999), Mez6kovesd-
Mocsolyas (Kalicz and Koos 1997), Blikkdbrany-Banya VII (Kalli and Tutkovics 2016), and
Hej6papi-Szemétlerakd (Domboroczki et al. 2017). These sites enriched our understanding
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Fig. 14. The early ALPC settlement network in Northeast Hungary (based on Koztowski 1997; Nagy

1998; Kovacs 2007; Csengeri 2018) — yellow dots: Kérés sites, red dots: early ALPC sites, 1. Blikkabrany-

Banya VII, 2. Fiizesabony-Gubakuit, 3. Mezékévesd-Mocsolyas, 4. Hejépapi-Szemétlerakd, 5-8. sites in Polgar
microregion, 9. Novajidrany, 10. Kosice-Cerveny rak

of the Middle Neolithic period not only due to their specific geographical location. Large-
scale excavations there revealed contiguous settlement sections that fundamentally
changed our perception of early Linear Pottery communities (Domboro6czki 2009; Dom-
boroczki et al. 2017). Filizesabony, Mez6kovesd, Hejépapi, and the previously studied Biik-
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kabrany early ALPC settlements formed a single settlement network in the foothill area of
the North Hungarian Mountains, 15 km apart. Except for Mez6kovesd, which we will re-
turn to, the internal structures of these settlements are remarkably similar.

The unfortunate lack of comparable large-scale excavations in other micro-regions
makes reconstruction of contiguous and complete settlement structures difficult. The E6t-
vos Lorand University conducted field research on a similar scale in the Polgar microre-
gion. Early ALPC settlements excavated at Polgar-Ferencihat Site 31 (Raczky and Anders
2018, Fig. 1), Polgar-Kiraly-érpart Site 1 (Nagy 1998; Raczky and Anders 2012, 274), and
Polgar-Piocasi-dil6 (Nagy et al. 2014) has demonstrated sparsely scattered settlement struc-
tures. The same situation occurred on the approximately 1.5 ha Tiszaltc-Sarkad site
(Oravecz 1997, 93, Fig. 1). Piroska Csengeri’s regional research investigated the early ALPC
settlement network, of which Novajidrany is one of the most promising locations in the
Hernad Valley (Csengeri 2018). As a result, for the time being, the similarity of settlements
in the piedmont zone can be interpreted as a regional phenomenon. However, the most
recent discovery in the Hernéad Valley settlement group was Novajidrany-Sz6lGalja II (Zsiga-
Csoltké 2021), another early ALPC settlement with a linear structure.

Laszl6 Dombordczki proposed the Fiizesabony-Gubakiit Settlement Development
Model (hereinafter FGSDM) at the foothills of the North Hungarian Mountains based on
his research in the Fiizesabony area, supplemented with the results of complementary
excavations. Despite its initial shortcomings, the model fits well into the LBK settlement
network and settlement structure transformations (Domboréczki 2009; Domboréczki et al.
2017). Laszl6 Domboroczki excavated traces of characteristic (5-6 m wide, 12-16 m long)
timber-framed buildings at the Fiizesabony site and reconstructed a special settlement
structure based on long pits, burials, and other features (Dombordczki 2009). His results
solved the scientific debate over pithouses versus pile-dwellings. In the early 1990s, Nan-
dor Kalicz and Judit Koos conducted a rescue excavation at another iconic site, Mez6kovesd,
about 15 kilometers to the east, where they discovered debris from burned houses. Long
pits, graves, a well, and other features were found in the vicinity of the closely spaced
buildings (Kalicz and Koos 2014). The surveyed section at Mezkovesd appeared to repre-
sent a different type of settlement. The remains of burned houses were linked to Koros
culture settlements in the Middle Tisza region (Szajol-Fels6fold, Szolnok-Szanda, Raczky
2012). Excavations were conducted at the Hej6papi site between 2008 and 2010, over
nearly 4 ha and covering approximately 90% of an early ALPC settlement, the largest and
most complete known to date. Even though only the alignment of a few postholes and long
pits per building indicated the houses, which were arranged in two rows, the site added
alot of detail to the previous picture. Burials were located in front of the buildings, while
a 40-meter-wide, 200-meter-long empty area, presumably a communal space, unfolded
between the two rows of houses. On top of that, a well was discovered in the center of that
area (Domboréczki et al. 2017, 9, fig. 5).



464 Andras Fiizesi, Eszter K. Tutkovics, Andras Kalli and Norbert Faragé

5. LINEAR POTTERY SETTLEMENTS AND THEIR FOCI

Longhouses are still the defining elements of Neolithic intrasite analyses. Houses and
their associated features served as structural units (Hofplatz: Boelicke 1982, Household:
Wilk and Rathje 1982), from which the research sought to decipher Neolithic settlement
structures and everyday life within. The courtyard model (Hofplatzmodell: Boelicke et al.
1988) and the row settlement model (Zeilensiedlungmodell: Riick 2012) were also focused
on these aims and units. While archaeologists sought to resolve the contradictions of these
models a decade ago (Lenneis 2012; Link 2012; Zimmermann 2012), recent research has
gone beyond this discussion by incorporating three principles: complex and interdiscipli-
nary research, contextualized interpretation, and examination of higher-level organiza-
tional principles (see Wunderlich et al. 2020). The case studies that were thoroughly exami-
ned confirmed the significance of regional differences and the need for adaptable models
to account for them (Oross et al. 2016, 140). Several structural elements gained promi-
nence, such as the role of empty spaces (Riick 2009, 163, 164, Fig. 5), which had not been
considered by either the courtyard or house-row models. Although the pit-house concept
has been established in Hungarian research for much longer than in international research
(Makkay 1982; Domboroczki 1997), recent large-scale excavations and studies in Hungary
have been able to be integrated into current settlement archaeology (Domboro6czki 2009;
Jakucs et al. 2018). These case studies not only added to the regional diversity but also
broadened the scope of the analysis. With these in mind, we can appreciate and interpret
the Biikkabrany settlement structure and assemblage.

The details of these sites have changed our understanding of early ALPC row settle-
ments in northeastern Hungary (Domboroczki et al. 2017). The available data suggest that
settlement structures have more complex arrangements than axial symmetry. Two double
rows of houses were arranged in axial symmetry at the Fiizesabony site, while the fifth row
of houses, identified by Laszl6 Domboréczki through the surface collection, was perpen-
dicular to the previous ones and stood alone on the other, northeastern bank of the brook
(Domboréczki et al. 2017, fig. 3). In Hej6papi, the postholes of the northeastern row of
houses were arranged towards the outer, not the inner side, and the long pits of the third
row of houses can also be seen on the site map (Domboroéczki et al. 2017, fig. 5).

The serial arrangement in axial symmetry is a dominant feature of these early settle-
ments, but it is not the only one. Unlike the examples of the Western and Central Euro-
pean LBK, each of the cases mentioned is a settlement with non-overlapping structures
and a centrally located, extremely large empty area. That 40-50-meter-wide zone usually
runs between two rows of houses. The Fiizesabony and Mezkovesd sites were excavated
using a unique hybrid method: the affected area was surveyed with sondages, and the ex-
cavation expanded from these trenches until archaeological features were reached and
included in the work area (Domboroczki 1999, fig. 1; Kalicz and Kods 2014, pl. 2). As a result,
previous interpretations of settlement phenomena exclusively identified courtyards and
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rows of houses known from German models as defining settlement phenomena. In con-
trast, full-surface topsoil removal in Hej6papi and Biikkabrany revealed an empty central
area, 40-50 meters wide on average, with wells along its axis. Following these results,
a closer examination of other early ALPC settlements in Northeast Hungary reveals struc-
tural similarities, such as an empty zone in Fiizesabony (Dombordéczki 1999, fig. 1) and
a well in front of the row of houses and graves in Mez6kovesd (Kalicz and Kobs 2014, pl. 2).
A well was discovered further away from the row of houses indicated by long pits and as-
sociated graves at the Polgar-Pi6casi-dil6 site (Nagy et al. 2014, fig. 4), though the dis-
tance is significantly greater than the 40-50 m observed in piedmont zone settlements.
After outlining parts of these settlement plans and comparing them to the Hej6papi and
Biikkdbrany cases, another common feature emerged: the settlement axes are oriented
NNE-SSW. This corresponds to the local relief, implying that, in addition to water proxim-
ity, this factor played a role in site selection.

The axially symmetrical house-row settlements are currently unknown in other parts
of the LBK area, but they are common in the piedmont zone of the North Hungarian
Mountains. Because of the complex, time-averaged Western European settlement re-
mains, the treatment of households (LBK Hofplatz) as basic structural units of analysis
was required. These relatively well-defined units were then used in the construction of
larger structures in various, often contradictory ways (see Riick 2012), but those attempts
never resulted in a coherent model free of residuals. In contrast to the LBK settlements,
which are rich in stratigraphic relations, superposition is uncommon in the early ALPC
sites. Laszl6 Domboréczki’s detailed absolute chronological studies, on the other hand,
confirmed that the formation of these “clean rows” occurred over several generations
(Dombordcezki 2009, fig. 11). The interpretation of the settlement’s macrostructures is
aided by the fact that construction activity followed a consistent organizing principle over
time (compare with the issue of the pseudo-ditch system: Lefranc et al. 2017). Previously,
such intentionally planned spatial organization was assumed primarily in monumental
architecture: tells, enclosures, and mega sites (Chapman 2012; Raczky 2015; Pasztor et al.
2015). However, Hillier’s theory of space syntax (Hillier 2007) now allows for an exact
discussion of the topic in archaeological research, even in locations where the spatial orga-
nization is not visible to the “naked eye” (Cutting 2003).

6. THE NEOLITHIC HOUSEHOLD:
STRUCTURE AND FRAMEWORK OF ACTIVITIES

In his first interpretation of the “Hofplatz”, Boelicke linked the structures emerging
from archaeological features and the processes reconstructed based on the finds (Boelicke
1982). Simultaneously, Wilk and Rathje published the volume that has come to define
household research to this point (Wilk and Rathje 1982). They discovered three governing
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aspects of households that have interdependent functions: social, material, and behavioral.
The role of the human agent came to the fore in the interpretation of household activities
such as production, distribution, transmission, reproduction, and co-residence as a result
of the influence of post-processual archaeology. However, the difficulties of archaeological
research stemmed from the fact that, while the household is a well-understood phenome-
non in ethnography, it is a plastic (i.e., sufficiently flexible) social unit located somewhere
between the individual and the entire community in archaeology. That is, to be a useful ter-
minus technicus, we must cultivate contextual archaeology. The difference in temporality
between household operation and site formation on the one hand, and the time-averaged
vestiges we recognize on the other, demonstrates the practical difficulties of studying this
topic. While establishment and operation are primarily a series of individual actions that
result in short-term events, only medium and long-term scales allow for observation (for
details, see Allison 1999; Wesson 2008; Hachem and Hamon 2014).

As a determining factor, time was also included in the FGSDM. The Fiizesabony settle-
ment lasted 340 years, from 5560 to 5220 BC, with the settlement structure developing
gradually over five shorter phases (Domboro6czki 2009, fig. 7). Each row of houses grew at
a different rate over 2-3 centuries. Although they did not expand in a straight line, we
agree that their organizing principle was already in place when the settlement was estab-
lished. The spatial and temporal dynamics at Flizesabony represented the pattern seen in
Schwanfeld, which inspired Harald Stauble to develop the Vater/GroBvaterprinzip model
(Stauble 2005). Contemporarneity and succession, as well as temporal dynamics in general,
have played important roles in both courtyard and house-row settlement models (Riick
2012; Zimmermann 2012). A realistic estimate of the buildings’ lifespan was especially
important to Oliver Riick. Instead of the previously accepted 25 years, he proposed 100
years, during which the buildings would serve as connecting points between human gen-
erations (Riick 2012). Beyond the elusive short-term patterns, the medium-term patterns
thus transformed into a plastic, entangled system. The traditional method for identifying
contemporaneity — refitting — does not provide exact results in this new, dynamic frame-
work, but it does shed light on contexts to be considered. In Fiizesabony, ceramic refitting
resulted in connections spanning 2-3 buildings (30-50 m) within each row of houses
(Domborbezki 2009, fig. 5). According to the published data, the affected 2-3 buildings
can be interpreted as contemporary households or as buildings established in the same
courtyard of a household but at different times.

Because ALPC settlement finds (like LBK) are usually found in a secondary position,
we must also consider the phenomenon of deposition and related activities that were en-
coded into the archaeological material when interpreting them. The significance of deposi-
tion in community life was to strengthen the relationship between individuals, objects,
and locations (Chapman 2000). Waste management had been the typical context of deposi-
tion, which produced a significant proportion of archaeological finds. Structured depositions,
created through symbolic acts, opened up a new segment for material culture communication.
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However, in some contexts, these two practices became inseparable, as subsistence activi-
ties merged with ritual acts (Raczky et al. 2018). The primary deposition places, pit com-
plexes, show evidence of both practices, providing exceptional find material in terms of
both quantity and quality. Only detailed contextual observation allows for a thorough inter-
pretation of this material and exploration of the various levels in the practice of deposition.

The practice of deposition strengthened patterns of behavior required for the commu-
nity’s survival and success. These practices were influenced by the sedentary, food-
producing lifestyle as well as the local environmental characteristics. The individual or
community chose the most appropriate activity for themselves from the pool of activities
responding to these opportunities and needs. Nonetheless, their decisions were heavily
influenced by socialization (learning-teaching), i.e. culture. Bourdieu’s concepts of habitus
and field adequately describe the relationships (Bourdieu 2020) that an archaeological
study of a household undertakes to explore.

However, due to a large number of unknown variables in the analysis, the evaluation of
material patterning in archaeology should not be equated with the reconstruction of house-
holds. Material culture must be read differently (Allison 1999). When evaluating the finds,
we can consider the web of functions and activities in which they were involved. Func-
tional identification of finished artifacts or recognizable tools such as ceramic vessels, bone
awls, stone axes, or clay weights is not difficult. By including the deposited objects in the
operational chain of related activities, the interpretation of the deposition can be aided.
Each object type is located at a different node in the operation sequence (raw material
procurement, production, use, and abandonment) (Tixier 2012). The ochre was buried as
raw material, the chipped stones as byproducts, the stone and bone implements as finished
tools, the broken pottery as waste, and the animal bones as garbage. The spatial patterning
of different object types at the sites frequently suggests differences in the functioning of
individual households (intrasite groups), illuminating structural phenomena that would
otherwise be difficult to observe.

7. ACTIVITY GROUPS
IN THE EARLY ALPC COMMUNITIES

The early ALPC site in Biikkdbrany has been analyzed based on limited information so
far. The determining elements of the obvious and regular settlement structure (rows of
houses, a central space between them, centrally located wells) and partially identifiable
features (buildings) that became known over a large area were used in the examination of
its spatial structure. In doing so, we set up nine spatial segments with an interpretive role
in the subsequent analysis (Fig. 10). We determined the temporal frames: the 250-280
years between 5470-5210 BC is the period during which the settlement structure developed
and the community that created it was been operating. For the time being, the internal
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dynamics of this process are lacking in detail. However, the available *4C data show that
segment 2 was actively used for almost the entire duration of the settlement (Tab. 1, Fig. 2).

We examined the community’s activities using three data sets derived from the found
material. The frequency and weight data of ten important Neolithic find types, as well as
other objects, were analyzed using a key spatial statistical method (Kernel density estima-
tion) and univariate statistics (boxplot chart). The patterns investigated were consistent
with the previously defined spatial segments (Fig. 11-13). Taken together, these patterns
revealed that the high or low values of specific find types indicate qualitative differences in
the activities performed in each segment. Aside from divergent activities, fragmentation
data and the presence of outliers in each find group (Fig. 10) indicate differences in the
practice of deposition between individual segments. The analyses of findings support the
use of these spatial segments in community and settlement research.

However, when interpreting our findings, we must keep in mind that, while each intra-
site social group carried out their activities in the short term at an undetermined frequen-
cy, the deposited finds provide a long-term pattern merging past activities. As a result, we
cannot equate a spatial segment, the patterning of the objects within it, the practices as-
sumed as a result of this pattern, and any previous social unit. To express this relationship,
we must use other mathematical symbol combinations (<, <, =, >, =) rather than the equals
sign. According to “C data from segment 2, the 3-5 adjacent buildings per segment can be
assessed as features built consecutively for one household. However, it has now been de-
monstrated that the “one household = one house” formula is not always true (Mesterhazy
et al. 2019, 17-21; Raczky et al. 2018, 121-123; Raczky et al. 2020), implying that the adja-
cent buildings could be contemporaneous. Concurrent activity areas at the Fiizesabony
site are comparable in size to the Biikkdbrany segments, according to refitting studies
(Domborbcezki 20009, Fig. 5). However, it is uncertain whether the groups of actors repre-
sent individual settlement households, or whether they should be regarded as activity
groups in which members of different households collaborated.

We consider our results a starting point for further research. The spatial segments de-
limited by the elements and regularities of the settlement are regarded as analytical units
located in scale between the individual features and the settlement as a whole. Their util-
ity has been demonstrated by distribution pattern analyses of various materials. However,
these units may prove rigid in subsequent, more detailed analysis. The different patterning
of the spatial segments can be explained in a variety of ways: 1) The courtyard model
was based on a close, long-term relationship between the spatial unit and its archaeologi-
cal phenomena; 2) A looser relationship allows the activities of different generations to be
linked into a fictitious spatial unit. In other words, as explained by the house-row model,
traces of short- and medium-term phenomena accumulated into a long-term settlement
structure; 3) By emphasizing spatiality, we direct interpretation toward activity zones; Or
4) by focusing on the activity and the actors, we orient interpretation toward activity
groups. These approaches are not mutually exclusive; in fact, they can be used in conjunction
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when evaluating patterns in archaeological data. Case studies can be used to properly dis-
cuss the relationships between households and other social units, archaeological pheno-
mena, and artifacts (e.g., Marton 2013; Miiller et al. 2013; Stadler and Kotova 2013). Case
studies support the diversity of research and interpretation options, as well as the com-
plexities and nuances of the issue of prehistoric “households” and communities.

This study was implemented with the support provided by the National Research, De-
velopment and Innovation Fund of Hungary, financed under funding scheme “PD”, Pro-
ject no. 129323, “Interaction between landscapes and communities in the Neolithic: mo-
deling socioecological changes in Northeast-Hungary between 6000-4500 BC.”
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V.1 Remerschep— 49°2922.0"N 6°21'08.3"E LBK | Flomborn phase none | none | none | 6A none none none none none none none none none Schale/Kumpf Becker 2011, Taf. 75.1; Schwarzberg 2011,
Schengerwis 125.2
V2 Koln-Lindenthal -1 50°55'34"N 6°55'34"E LBK | younger phase none | 2A none | 3A none 1B none none none none none none none Schale/Kumpf ?;;kser 2011, Taf. 75.5; Schwarzberg 2011,
V3 Koln-Lindenthal -2 50°55'34"N 6°55'34"E LBK |LBK none |none |2A 3A none 1B none none none none none none none Unbestimmt Becker 2011, Taf. 75.7
Bad Nauheim-Nieder 0myr1e 1 042124
V_4 Mbrlen 50°22'51"N 8°43'34"E LBK | late Flomborn phase none | 1D none | 3A none none none none 2A 4A none none none Flasche Schwarzberg 2011, Taf. 124.4
A Friedberg-Dorheim 50°20'57"N 8°47'22.3"E LBK | older phase 1A 1A none | 6A none none incited none 1 4A none none none Flasche ?:gkle ;22 ?(1:1 » Taf. 58.2; Schwarzberg 2011,
vV 6 S(?h.onec"k- 50°12'5"N 8°51'13"E LBK | younger phase none | 3A none | 3A none none none none none none none none none Schale/Kumpf Becker 2011, Taf. 75.2; Schwarzberg 2011,
Kilianstidten Taf. 125.1
V.7 Stuttgart-Bad 48°48'39"N 9°1329.8"E LBK | Flomborn phase 1A 1A none | 6A none none incited none 1 4A none none none Flasche Becker 2011, Taf. 58.1; Schwarzberg 2011,
Cannstatt Taf. 122.1a-b
V_8 Acholshausen 49°38'43"N 9°38'43"E LBK |LBK none | 3A none | 6A none 2A none none 2A 4A none none none Unbestimmt f;:gkle ; 62 (2)1 1, Taf. 73.2; Schwarzberg 2011,
A Gottingen 51°32'2"N 9°56'8"E LBK |LBK none | 3A 2B 4B none none none none 2A 4A none none none Flasche ?:gkle ;4231 1, Taf. 73.1; Schwarzberg 2011,
V_10 | Hausen 49°56'0"N 10°1'0"E LBK |LBK none | 1A 3B 3A none ? none horizontal | 2A 3 none none none Flasche f;:gkle ;32 (2)1 I, Taf. 58.3; Schwarzberg 2011,
V_11 | Kleinfahner 51°2'15"N 10°50'42"E LBK | younger phase none | 1A 2B 4B none none plastic none 2A 4A none none none Flasche ?:gkle ;32 (;1 1, Taf. 59.1; Schwarzberg 2011,
V_12 | Derenburg 51°52'15"N 10°54'30"E LBK | older/younger phase none | 3A 2B 4B none 2A none none 2A 8 none none none Flasche f;:gkle ;42(;1 1, Taf. 60.1; Schwarzberg 2011,
band Becker 2011, Taf. 59.2; Schwarzberg 2011
V_13 | Balrleben 52°12'19.2"N 11°35225.0"E | LBK | older phase 2A 1A none |2A none none plastic none none with none none none Flasche Taf 1233 oI & ’
strokes ’ '
V_14 | Karsdorf 51°16'59"N 11°39'0"E LBK | younger phase 3B 3C 2B realistic | present | none none none 2A none none none none Unbestimmt Meller 2012: 174
band Becker 2011, Taf. 66.4; Schwarzberg 2011
V_15 | Draschwitz S51°6'1"N 12°10'56"E LBK | middle-younger phase | none |2A none | 3A none none none none 1 with none none none Schale/Kumpf Taf. 125.9 o & ’
strokes ’ '
V_16 | Zauschwitz 51°10'49.9"N 12°15'48.2"E LBK | middle phase none | 3C 2B 4B none 2B none none none none none none none Schale/Kumpf ?:gkle ; 52 21 I, Taf. 66.3; Schwarzberg 2011,
V_17 | Eythra 51°14'0"N 12°18'0"E LBK | middle phase none | 3C 2B 4B none ? none none none none none none none Schale/Kumpf | Lehmann 2019, Taf.11.3
V_18 | Grana-Kleinosida 51°3'19"N 12°6'19"E LBK | middle phase none | 5A 2A realistic | none ? none none 2A 4A present | none none Schale/Kumpf | Schwarzberg 2011, Taf.125:6
V_19 | Miigeln 51°14'17.6"N 13°03'33.4"E LBK | older phase 1A 1A none | 3A present | none none none none none present | none none Schale/Kumpf S(()) ln Zraibcbo? rad, Ender, Herbig, Homann
V_20 | Kolin 50°01'00"N 15°12'00"E SBK | late SBK 1B SA 2B realistic | none 2A none none strokes | none present | none none Unbestimmt Pavli, Sumberova 2017, Fig. 6.2, 6.3
V_21 | Mocovice 49°54"23"N 15°30'54"E LBK | Music-Note LBK phase | none | 3A 2A | 6A present | none plastic none none 4A none none none Flasche ?Z;kle ; 92 ?;_1}; Taf. 60.3; Schwarzberg 2011,
V_22 | Poigen 48°41'44"N 15°33'S7"E LBK | late phase none | SA 2A 4A none 2B none none none 8 present | none none Flasche ?:gkle f 52 ?1 1, Taf. 67.1; Schwarzberg 2011,
V_23 Fraunhofen - Ried 48°4024"N 15°37'50"E LBK | Music-Note LBK phase | none | 1A 2B 4B none none none horizontal | none 3 none none none Schale/Kumpf Becker 2011, Taf. 61.2; Schwarzberg 2011,

Milchtaschen

Taf. 118.3




late Music-Note LBK

Becker 2011, Taf. 61.1; Schwarzberg 2011,

V_24 | Breiteneich -1 48°40'27.07"N | 15°41'34"E LBK phase none | 3A 2A | 4A none ? none horizontal | none none present | none none Schale/Kumpf Taf 1192
V_25 | Breiteneich -2 48°4027.07"N | 15°41'34"E LBK |LBK none | 3C 2A 3A none 1A none none none 8 none none none Unbestimmt Becker 2011, Taf. 72.4
V_26 | Pulkau-1 48°42'0"N 15°51'0"E LBK | younger phase 2A SA 2B 4B none ? none horizontal | none 8 present | none none Schale/Kumpf f;:gkle ;72 (2)1 1, Taf. 67.4; Schwarzberg 2011,
V_27 | Pulkau-2 48°42'0"N 15°51'0"E LBK |LBK 2A | 5A 2B 4B present | ? none horizontal | none 8 present | none none Schale/Kumpf ?:;kle ; 72 (;1 1, Taf. 68.1; Schwarzberg 2011,
V_28 | Pulkau -3 48°42'0"N 15°51'0"E LBK | younger phase none | 6A 2B realistic | none ? none none none 8 present | none none Unbestimmt f;:gkle ; 12 (4)1 1, Taf. 67.3; Schwarzberg 2011,
V_29 | Ziersdorf 48°31'42.42"N | 15°55'37.2"E | LBK | middle-late phase none | 3A 2A  |4A none ? none none none 8 none none none Flasche ?:;kle ; 4221 1, Taf. 56.5; Schwarzberg 2011,
stroked .
V_30 | Thomasl 48°31'53.6"N 16°23'54.0"E | LBK | Zeliezovce LBK phase | none | 1A 1A | realistic | none ? none vertical none 8 none none none Flasche ?:;kle ; 32 ?1 1, Taf. 54.1; Schwarzberg 2011,
lines ’ '
V_31 | Ulrichskirchen 48°24'0"N 16°29'0"E LBK |LBK 1B 1A 2A | 4A none 2A none vertical none none none none none Unbestimmt Becker 2011, Taf. 71.2
V_32 | DraB8burg - Taborac 47°44'46"N 16°29'17"E LBK | Zeliezovce LBK phase | none | 3A 2A  |4A none 2A none none none none none present | none Flasche ?:gkle ;22 (2)1 1, Taf. 72.7, Schwarzberg 2011,
Vaviinec - Kofiské band Becker 2011, Taf. 62.1; Schwarzberg 2011
V_33 J4ma 49°24'9"N 16°43'11"E LBK | younger Voluten group | none | SA 2B 4B none none none none none with present | none none Schale/Kumpf Taf. 119.1 o & ’
strokes ’ '
V_34 Zalaege@ 2eg- 46°5021"N 16°51'4"E LBK | Keszthely group 2A 1D none | none none 2A none none 1 4A none none none Flasche Becker 2011, Taf. 55.2; Schwarzberg 2011,
Andrashida 83.3
V_35 | Mohelnice -1 49°46'36.5"N 16°55'7"E LBK | Music-Note LBK phase | none | 5SA 2A  |realistic | present | 2A none horizontal | none 4A present | none none Schale/Kumpf | Becker 2011, Taf. 68.2
V_36 | Mohelnice -2 49°46'36.5"N 16°55'7"E LBK | LBKIV? none | 5A 2B realistic | none 1A none none none none none present | none Schale/Kumpf | Becker 2011, Taf. 75.3
V 37 | Keszthely 46°45'55.2"N | 17°14'34.19"E | LBK ;:;zehezovce LBK1oa |iD |24 |4a none | 2A none horizontal | 1 zigzag |none |none | none Schale/Kumpf | Becker 2011, Taf. 62.3
V_38 | Blatné 48°15'56"N 17°25'15"E LBK | Zeliezovce LBK phase | 2A 3A 2A | 4A none none none vertical 1 8 none none none Unbestimmt Becker 2011, Taf. 70.1
V_39 | Cifer-Pac -1 48°19'0"N 17°30'0"E LBK | Zeliezovce LBK phase | none | 1A 2A realistic | present | 2A none vertical none zigzag | none none none Schale/Kumpf ?Z;kle ; 22 ?1 1, Taf. 64.1; Schwarzberg 2011,
V_40 | Cifer-Pac -2 48°19'0"N 17°30'0"E LBK | Zeliezovce LBK phase |2A | SA 1A |3A none 2A none none none none none none none Unbestimmt Becker 2011, Taf. 70.4
V_41 | Gy6r-1 47°41'0"N 17°38'0"E LBK ;:siellezovce LBK none | 1D 2A 4A none ? none vertical none none none none none Unbestimmt ?sgkg ; iOl 1, Taf. 69.7; Schwarzberg 2011,
V_ 42 | Gy6r-2 47°41'0"N 17°38'0"E LBK | Zeliezovce LBK phase | none | 3A none | 7A none 2A none vertical none none none none none Unbestimmt Becker 2011, Taf. 69.8
V_43 | Balatonszarszo 46°49'33"N 17°50'5"E LBK | Zeliezovce LBK phase | none | 3A 2A 4A none ? none horizontal | none none none none none Unbestimmt ?:gkgi %Ol 1, Taf. 69.1; Schwarzberg 2011,
.o symetrical .
V_ 44 | Réksi 46°31'1.24"N | 17°55'8.76"E | LBK liizszeehezovce LBK1oa [iD |24 |4A none | 2A none arched 1 8 none |none | none Flasche gsecsker 2011, Taf. 55.3; Schwarzberg 2011,
p motif ’
V_45 | Zegotki -1 52°40'31"N 18°12'31"E LBK |LBK none | 3C 2B 4B none none none none none 8 present | none none Unbestimmt Czerniak 1996, ryc. 6
V_46 | Bajc-1 47°55'0"N 18°13'0"E LBK late Zeliezovee LBK 2A 1D 2A | 4A none 2A none none 1 zigzag | none none none Flasche Becker 2011, Taf. 56.1; Schwarzberg
- phase 2011, Taf. 115.4
V_47 | Baj¢-2 47°55'0"N 18°13'0"E LBK ;?Zszehezovce LBK 2A  |none |IC none none none none none 1 zigzag | none none none Schale/Kumpf | Schwarzberg 2011, Taf. 116.1
. occrn o1 rn late Zeliezovce LBK . .
V_48 | Bajc-3 47°55'0"N 18°13'0"E LBK phase 2A 3A 2A  |4A none ? none vertical none none none none none Unbestimmt Becker 2011, Taf. 64.4
y lastic symetrical
V_49 | 1za - Velky Harcas 47°452"N 18°14'0"E LBK | Zeliezovce LBK phase | 2A 3A 2A  |4A none none gal fround arched 1 7 none none none Unbestimmt Schwarzberg 2011, Taf. 120.1
motif
V_50 | Dvory nad Zitavou 47°59'37"N 18°15'51"E LBK middle Zeliezovee none | ID 1A |2 none none none horizontal | none 8 none none Zoomorpfe Flasche Schwarzberg 2011, Taf. 111.1
- LBK phase handles
§ stroked Becker 2011, Taf. 75.4; Schwarzberg 2011
V_51 | Patince 47°44'15"N 18°17'40"E LBK | Zeliezovce LBK phase | 2A 1D none | 3A none 2A none vertical 1 zigzag | none none none Flasche Taf 1141 o & ’
lines ’ '
V 52 | Muzla-Cenkov -1 47°47'32"N 18°35'52"E LBK | Zeliezovce LBK phase | 1A 3A 2A 4A none 2B none none 1 zigzag | none none none Schale/Kumpf ?:gklelrggl 1, Taf. 63.3; Schwarzberg 2011,
V_53 | Muzla-Cenkov -2 47°47'32"N 18°35'52"E LBK | Zeliezovce LBK phase | 2A 3A none | 5B none 2A none vertical 1 zigzag | none none none Schale/Kumpf ?;gkle ; 12 gl 1, Taf. 63.4; Schwarzberg 2011,
V_ 54 | Muzla-Cenkov -3 47°47'32"N 18°35'52"E LBK | Zeliezovce LBK phase | 1A 3A 2A  |4A none 2C none none none none none none none Unbestimmt Becker 2011, Taf. 65.1; Schwarzberg

2011, Taf. 120.7




Becker 2011, Taf. 70.3; Schwarzberg 2011,

V_55 | Bina 47°5520"N 18°38'33"E LBK | Zeliezovce LBK phase | 2A 3A 2A realistic | present | ? none vertical 1 7 none none none Flasche Taf 1153
Vel‘ky Pesek / symetrical
V_56 | Sikenica - Agota 48°4'30"N 18°43'0"E LBK | Zeliezovce LBK phase | 2A 5D 2A 4A none 2B none arched 1 none none none none Flasche Becker 2011, Taf. 69.9
Major motif
V_57 | Starovo -1 47°47'56"N 18°4320"E LBK | Zeliezovce LBK phase | 2A | 3A 1A |3A none 2A none none 1 zigzag | none none none Schale/Kumpf ?:gkle ; 62 (;1 1, Taf. 63.1; Schwarzberg 2011,
V_ 58 | Starovo -2 47°47'56"N 18°43"20"E LBK | Zeliezovce LBK phase | none | 4A none | 5B none 2A none none none zigzag | none none none Schale/Kumpf ?g lc ll(efl"i(f) 1111’ 7T zf. 63.2; Schwarzberg
. : stroked Becker 2011, Taf. 70.5; Schwarzberg 2011
V_59 | Sturovo -3 47°47'56"N 18°4320"E LBK | Zeliezovce LBK phase | none | 3A none | 3A none 2A none vertical none 7 none none none Schale/Kumpf Taf 1211 T & ’
lines ’ '
_ symetrical .
V_60 | Biatorbagy-Tyukberek | 47°28'0"N 18°50'0"E LBK L'cﬁzszehezovce LBK 2A 1D 1B 2A none 2A none arched 1 zigzag | none none none Flasche Ezgkgg ?01 1, Taf. 55.1; Schwarzberg 2011,
motif T
V_61 | Tupa 48°7'0"N 18°54'0"E LBK | Zeliezovce LBK phase | 2A 3A 2A | 4A none 2A none none 1 8 none none none Unbestimmt f;:gkle 502 (;1 1, Taf. 70.2; Schwarzberg 2011,
Torokbalint-Dulacska late , symetrical
V_62 ) 47°26'42"N 18°55'44"E LBK | Noteknopf/Zeliezovee |2A 3A none | 2A none 2A none arched 1 zigzag | none none none Unbestimmt Schwarzberg 2011, Taf. 85.1
LBK phase motif
Térokbalint-Dulicska late N
V_63 2 47°26'42"N 18°55'44"E LBK | Noteknopf/Zeliezovce | 2A 3A none | 2A none 3A none horizontal | 1 7 none none none Unbestimmt Schwarzberg 2011, Taf. 85.2
LBK phase
V_64 Eudapest—Aranyhegyl 47°34'45.0"N 19°01'48.2"E LBK | Zeliezovce LBK phase | 2A 1D 1B 2A none 2A none vertical 1 none none none none Flasche Becker 2011; Schwarzberg 2011
V_65 ]_32udapest-Aranyhegy1 47°34'45.0"N 19°01'48.2"E LBK | Zeliezovce LBK phase | 2A 3A 1B 2A none 2A none vertical 1 none none none none Flasche Becker 2011; Schwarzberg 2011
V_66 iudapest-Aranyhegyl 47°34'45.0"N 19°01'48.2"E LBK | Zeliezovce LBK phase | 2A 3A none | 2A none 2A none horizontal | 1 8 none none none Schale/Kumpf | Becker 2011; Schwarzberg 2011
) _ symetrical .
V_67 Bl,ld?peSt 47°36'0"N 19°3'0"E LBK late Zeliezovee LBK 2A 1D 2A | 4A none 2A none arched 1 none none none none Flasche Becker 2011, Taf. 54.2; Schwarzberg 2011,
- Békasmegyer -1 phase motif Taf.83.2
- 7 ali symetrical
V_68 gzgzg’;jgyer 5 47°36'0"N 19°3'0"E LBK g’}ifl‘ezom LBKloa |iD |24 |24 none |2A | none arched 1 3 none | none | none Flasche Becker 2011, Taf. 5.4
motif
V_69 gléll(jzsrerlt,:gyer 3 47°36'0"N 19°3'0"E LBK La;zszehezovce LBK 2A 1D 2A | 4A none 2A none none 1 none none none none Flasche Becker 2011, Taf. 55.5
V_70 gzﬁzg’;jéyer 4 47°36'0"'N 19°3'0"E LBK ;:Zi"hezovce LBK oA |iD |24 |4a none |2A | none none 1 none |none |none | none Flasche Becker 2011, Taf. 55.6
Y . stroked .
vV 71 Bl}dgpest- 47°36'0"N 19°3'0"E LBK late Zeliezovee LBK 2A 1D none | 2A none 2A none vertical 1 8 none none none Unbestimmt Becker 2011, Taf. 69.4; Schwarzberg 2011,
Békasmegyer -5 phase lines Taf. 84.5
V. 72 Bl,ldfapeSt- 47°36'0"N 19°3'0"E LBK late Zeliezovee LBK 2A 1D 2A 4A none 2A none none 1 none none none none Unbestimmt Becker 2011, Taf. 69.5; Schwarzberg 2011,
Békasmegyer -6 phase Taf. 84.10
V_73 Bl,ld?pesp 47°36'0"N 19°3'0"E LBK late Zeliezovee LBK none | 1D 2A | realistic | none 2A none none none none none present | none Schale/Kumpf Becker 2011, Taf. 61.4; Schwarzberg 2011,
Békasmegyer -7 phase Taf. 84.9
V_74 | Szécsény -1 48°5'0"N 19°31'0"E LBK | Zeliezovce LBK phase |2A | 3A 2A  |4A none none none none 1 zigzag | none none none Flasche Becker 2011, Taf. 57.1
V_75 | Szécsény -2 48°5'0"N 19°31'0"E LBK | Zeliezovce LBK phase | 2A 3A 2A | 4A none 2A none vertical 1 none none none none Flasche Becker 2011, Taf. 57.2
symetrical
V_76 | Szécsény -3 48°5'0"N 19°31'0"E LBK | Zeliezovce LBK phase | 2A 1D 2A 2A none none none arched 1 6B none none none Flasche Becker 2011, Taf. 57.3
motif
V_77 | Szécsény -4 48°5'0"N 19°31'0"E LBK | Zeliezovce LBK phase |2A 3A none | 2A none 2A none horizontal | 1 zigzag | none none none Schale/Kumpf | Becker 2011, Taf. 65.1
. , stroked .
V_78 ?Sanytelek_UJhalaSto "1 46°19'19"N 20°00'19"E ALPC | Szakalhat group none | ID none | 2A none none none vertical 1 none none present | none Vorratsgefal 1235;: ll(efl"itq 1819’ gaf' 177.4; Schwarzberg
lines oo
V_79 Ssanytelek—UJ halasto - 46°36'22.28"N | 20°06'17.29"E | ALPC | Szakalhat group none | none |none |2A none none none horizontal | 1 none none none none Vorratsgefaf3 2Bg lc l;erTi(f) 181 6’ Ffaf' 178.5; Schwarzberg
stroked arched
V_80 | Tarnaméra-Csel6haza | 47°3922"N 20°0929"E ALPC | late Alfold LBK none | 1D none | 3A present | 2A none vertical motif 3 none none none Unbestimmt Schwarzberg 2011, Taf. 79.2
lines
V_81 | Szelevény-Felséfoldek | 46°48'07"N 20°12'04"E ALPC ESZtar‘PISCOIt_ none | 2A 2B 6A none 1A none none arched 3 none present | none Flasche Becker 2011, Taf. 176.6; Schwarzberg arghed motive 1s
Raskovice group motif 2011, Taf. 81 painted
V_82 | Szentes-Ilonapart 46°39'16"N 20°14"25"E ALPC | Szakalhat group none | 1D none | 3A none 2A incited stroked 1 none none present | none Vorratsgefal Becker 2011, Taf. 178.2

vertical




lines

V_83 | Szentes-Jaksorpart 46°39'16"N 20°14'25"E ALPC | Szakalhat group none | 1D none | 3A present | none incited none 1 7 none present | none Vorratsgefdl Schwarzberg 2011, Taf. 91
stroked .
V_84 | Szentes-Komitatshaus | 46°39'13"N 20°16'03"E ALPC | Szakalhat group none | 3A none | 3A none 2A incited vertical 1 7 none none handles Vorratsgefdl 2B§ lc lferTi(f) 1916 Taf. 178.3; Schwarzberg
lines o
Fiizesabony- oA cAn om AN . plastic arched . Becker 2011, Taf. 176.4; Schwarzberg
V_85 Ketidshalom 47°45'00"N 20°25'00"E ALPC | classical phase none | 3A 2A | 4A none 2C halfround | one motif 3 none none none Unbestimmt 2011, Taf. 89.1
stroked
V_86 | Koémld 47°36'04"N 20°26"28"E ALPC | Szakalhat group none | 1D none | 2A none none plastic vertical 1 none none present | none Vorratsgefaly Becker 2011, Taf. 177.3
lines
stroked arched
V_87 | Domica cave -1 48°28'39"N 20°28'10.06"E | ALPC | Biikk culture 1A |3A none | 2A none 2A none vertical motif 3 none none none Unbestimmt Becker 2011; Schwarzberg 2011
lines
T. stroked
V_88 | Domica cave -2 48°28'39"N 20°28'10.06"E | ALPC | Biikk culture none | none | none | none none shaped none vertical none 3 none none none Unbestimmt Becker 2011; Schwarzberg 2011
lines
V_89 | Aggtelek cave -1 48°28'16.5"N 20°29'51"E ALPC | Tiszadob group 2A | none |none | 6A none 6A none none rii)ct}ilg d 3 none none none Unbestimmt Schwarzberg 2011, Taf. 78.7
V_ 90 | Aggtelek cave -2 48°28'16.5"N 20°29'51"E ALPC | Tiszadob group none | 1D none | none none Fsr};ape 4 | mone zickzack none 3 none none none Unbestimmt Schwarzberg 2011, Taf. 79.9
V_91 | Spissky Hrhov -1 49°00'00"N 20°38'30"E LBK | Zeliezovce LBK phase | 2A 3A 2A 4A none ? none vertical 1 8 present | none none Schale/Kumpf gzgkﬁ;?l 1, Taf. 68.3; Schwarzberg 2011,
V_92 | Spissky Hrhov -2 49°00'00"N 20°38'30"E LBK | Zeliezovce LBK phase | 2A 3A 2A | 4A none 2A incited vertical 1 zigzag | present | none none Schale/Kumpf ?ngle i 82 gl 1, Taf. 68.4; Schwarzberg 2011,
V_93 MezSkeresztes-Cet- 47°49'49"N 20°4122"E ALPC Tiszadob group/Biikk none | none |none | none none T- none horizontal arched 3 none none none Unbestimmt Csengeri 2014, fig.8.2
halom culture shaped motif
V_94 | Miskolc-ALDI 48°05'50"N 20°44'53"E ALPC Tiszadob group/Biikk none |none | none | none none T- none horizontal arched none none none Unbestimmt Csengeri 2014, fig.9.4
- culture shaped motif
V_95 | Tiszavalk-Négyes 47°41'18"N 20°44'58"E ALPC | Szatmar group none | 3A 3A 3A none 6A none none arched 3 none none none Unbestimmt Becker 2011, Taf. 176.2; Schwarzberg
motif 2011, Taf. 78.4
V_96 | Sajoszentpéter I 48°13'02"N 20°46'S3"E ALPC | classical phase 1C 6A none | 6A present | ? none none r?lroct}ilf? d 3 none none none Unbestimmt Becker 2011, Taf. 176.3
Sajoszentpéter- stroked
V_ 97 Kévezsesp 48°13'02"N 20°46'53"E ALPC | Biikk culture none | 3A none | 3A none 2A none vertical none none none none none unbestimmt Schwarzberg 2011, Taf. 93.5
lines
% P T- plastic ) Becker 2011, Taf. 177.2; Schwarzberg
o U " O, U " b bl
V_98 | Gyoma-Ozed 46°56'10"N 20°49'025"E ALPC | Szakalhat group none | 3A none | 3A none shaped | halfround none 1 none none present | none Vorratsgefd3 2011, Taf. 86
V_99 | Sajovamos 48°1129"N 20°49'54"E ALPC Zﬁtzfg)b group/Biikk none | 1D none | none none 2B none none ;Lct}ilt? d 3 none none none Unbestimmt Csengeri 2014, fig.7.4
V_100 | Biskupice 49°57'35"N 20°7'28"E LBK | Zeliezovce LBK phase | 2A 1D 2A realistic | present | ? none none 1 none present | none none Schale/Kumpf
V_101 | Battonya-Godrosok 46°17'0"N 21°01'00"E ALPC | Szakalhat group 2A 3A none | 2A none 2A none horizontal | 1 3 none present | none Vorratsgefal 1235;: ll(efl"ig 1819’ Taf' 177.1; Schwarzberg
V_102 | Battonya-Vid 46°21'42"N 21°01'15"E ALPC | Szakalhat group none |none |none |3A none none none none 1 none none present | none Vorratsgefd3 Becker 2011, Taf. 178.1
V_103 | Battonya-Parazs tanya | 46°23'42"N 21°03'15"E ALPC | Szakalhat group none | 1D none | 6A present | ? none horizontal | none 3 none none none Vorratsgefa3 Becker 2011, Taf. 178.4
V_104 | Polgar-Nagy-Kasziba | 47°52'02"N 21°07'00"E ALPC | late Biikk culture 2C none |none |3A none none none none arched 3 none none none Unbestimmt Rac.zky/Anders 2003, 159, 162 u. 161 Abb.
motif 3,7; Schwarzberg 2011, Taf. 93.1
Tiszadob group/Biikk strolfed . .
V_105 | Encs-Kelecsény -1 48°19'42"N 21°07'15.2"E ALPC culture none | 1B none | 6A present | none none vertical none 3 none none none Unbestimmt Csengeri 2014, fig.6.4
lines
V_106 | Encs-Kelecsény -2 48°19'42"N 21°07'15.2"E ALPC Fcrﬁtzlfr(i()b group/Biikk none | 3A none | realistic | present | ? none none r?li)ct}il; d 3 none none none Unbestimmt Csengeri 2014, fig.9.5
. stroked
V_107 ?aradna—Elkerulo ut- 48°25'07"N 21°1029"E ALPC | Biikk culture none | 3A none | 6A none ;r};ape 4 | none vertical r?lrc)ct}il; d 3 none present | none Vorratsgefal Csengri 2011, fig.1,2,3
lines
V_108 ;}aradna—Elkemlo ut- 48°25'07"N 21°1029"E ALPC | Biikk culture none | 3A none | none none Fsr};ape 4 | none horizontal | none 3 none present | none Schale/Kumpf | Csengri 2011, fig.4
Garadna-Elkeriil6 ut - om A o1 AN . . arched . .
V_109 3 48°25'07"N 21°1029"E ALPC | Biikk culture none | 3A none | none none 6B none horizontal motif 3 none none none Unbestimmt Csengri 2011, fig.8.1
Garadna-Elkeriild ut - on 1A 01 Aran .. arched . .
V_110 48°25'07"N 21°1029"E ALPC | Biikk culture none | IA none | 1A none none none none 3 none none none Unbestimmt Csengri 2011, fig.8.2

4

motif




Garadna-Elkeriil ut -

stroked

arched

V_111 5 48°25'07"N 21°1029"E ALPC | Biikk culture none | none | none | none none none none vertical motif 3 none none none Unbestimmt Csengri 2011, fig.8.3
lines
Garadna-Elkeriilo ut - strol'<ed arched . .
V_112 P 48°25'07"N 21°1029"E ALPC | Biikk culture none | 3A none | none none none none vertical motif 3 none none none Unbestimmt Csengri 2011, fig.8.4
lines
V_113 | Mezézombor-Temeté | 48°08'54"N 21°16'07"E ALPC | Tiszadob group 1A small none | 2A none T- none none arched 3 none none none Flasche Becker 2011, Taf. 179.2; Schwarzberg
stroke shaped motif 2011, Taf. 80.1
. . oam A oA initial phase Alfold . .
V_114 | Kéked-Hosszufoldek | 48°32'45"N 21°20'45"E ALPC LBK (ALPC I) none | 3A none | 3A none 6A none none none 3 none none none Unbestimmt Csengri 2018, Tab.2.2
Tiszavasvari- ocmnan A1 on . .
V_115 Keresztfal 47°57'08"N 21°22'18"E ALPC | Tiszadob group 2B 1D none | 3A none 2A none none none none none present | none Unbestimmt Schwarzberg 2011, Taf. 78.10
V_116 Tiszavasvari- 47°57'08"N 21°22'18"E ALPC | Tiszadob group 2B 6A none | 3A none 2A none none arched 3 none none none Unbestimmt Schwarzberg 2011, Taf. 78.12
Paptelekhat motif
V_117 | Szegi-Ady Endre 48°11'42"N 21°22'35"E ALPC ;F;th;(iob group/Biikk none | none |2B 4B none none none none none none none none none Unbestimmt Csengeri 2014, fig.7.6
small T. stroked
V_118 | Kenézl6-Fazekaszug | 48°11'S3"N 21°31'46"E ALPC | Tiszadob group 1B stroke | Mone | none none shaped none vertical none 3 none none none Flasche Becker 2011, Taf. 179.1
lines
V_119 Beretty6szentmirton- 47°11'53"N 21°32'18"E ALPC Esztar-?lscolt— none | 2A none | 3A none none none none arched 3 none none none Unbestimmt Becker 2011, Taf. 176.7; Schwarzberg arghed motive 1s
- Morotva Raskovice group motif 2011, Taf. 82.1 painted
V_120 | Debrecen-Tocopart 47°32'0"N 21°38'00"E ALPC Esztar-}?lscolt- none |none |none |3A none none none none arched 3 none none none Unbestimmt Becker 2011, Taf. 176.8; Schwarzberg arqhed motive 1s
Raskovice group motif 2011, Taf. 82.4 painted
V 121 Tlszalgar,— 47°32'0"N 21°38'00"E ALPC Esztar-?lscolt— none | 1B none | 3A none none none none arched 3 none none none Unbestimmt Becker 2011, Taf. 176.10 arghed motive 1s
- Homokbanya Raskovice group motif painted
Szilmeg, Polgar- o Aorman oA n .
V_122 Folyis 47°48'33"N 21°4821"E ALPC | Szilmeg group none | 3A none | 6A none none handles none none none none present | none Flasche Becker 2011, Taf. 176.5
& stroked arched Becker 2011, Taf. 179.7; Schwarzber;
V_123 | Sari§ské Michalany -1 | 49°4'9"N 21°8'14"E ALPC | Biikk culture none |none |none |3A none none none vertical . 3 none none none Flasche LA e &
lines motif 2011, Taf. 114.2
3 T. stroked arched
V_124 | Sari§ské Michalany -2 | 49°4'9"N 21°8'14"E ALPC | Tiszadob group none |none |none |3A none shaped none vertical motif 3 none none none Flasche Schwarzberg 2011, Taf. 114.3
lines
V_125 | Sarigské Michalany -3 | 49°4'9"N 21°8'14"E ALPC | Tiszadob group 1C 3A none | 2C none none none none none 8 none none none Flasche ?g lc ll(el:[i(f) 1111’ ST gf, 179.5; Schwarzberg
V_126 | Sarigské Michalany -4 | 49°4'9"N 21°8'14"E ALPC | Tiszadob group none | 3A none | realistic | present | ? none none arched 3 none none none Flasche Becker 2011, Taf. 179.4; Schwarzberg
motif 2011, Taf. 121.7
3 T. stroked arched
V_127 | Sari$ské Michalany -4 | 49°4'9"N 21°8'14"E ALPC | Biikk culture none | none |none | 6A none shaped none vertical motif 3 none none none Flasche Becker 2011, Taf. 179.6
lines
V_128 | Sonkad ,,Uj Elet“ 48°3'0"N 22°45'0"E ALPC | Szatmar group 1C none |2B 4B none none plastic none none none none none none Unbestimmt Becker 2011, Taf. 176.1; Schwarzberg
halfround 2011, Taf. 78.6
V_129 | Iacobeni 47°26'35"N 27°19'08"E LBK | Zeliezovce LBK phase | none | 3A 2A | realistic | present | 1A none none none none none none none Schale/Kumpf ?;:;kgeg ;01 1, Taf. 61.3; Schwarzberg 2011,
V_130 | Husi 46°4027"N 28°3'35"E LBK |LBK 1B 6A 2B 4B none 2B none none none none none none none Unbestimmt Becker 2011, Taf. 72.8; Schwarzberg 2011,

Taf. 98.1
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