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A SHORT NOTE ON THE BIRCH TAR RESIDUES
FROM THE NEOLITHIC VESSEL OF THE BRZESC KUJAWSKI
CULTURE FROM NOWY DRZEWICZ (CENTRAL POLAND)

Abstract. This work reports the results of an interdisciplinary research performed
on the residues of tarry substance adhered to the Neolithic (Brze§¢ Kujawski
culture) vessel which was found at multicultural site in Nowy Drzewicz (Masovia
region). The residues were investigated for their physicochemical characteristics
using the Fourier-transform infrared spectroscopy (FTIR) and electron paramag-
netic resonance (EPR) techniques. The cultural and chronological attribution of
the vessel from Nowy Drzewicz were also juxtaposed throughout this work.
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ARCHAEOLOGICAL BACKGROUND

Between 2008 and 2010, rescue excavations of the planned A2 Highway
in central Poland were conducted at site II/V in Nowy Drzewicz, Zyrardow
district, on the Masovian Lowland (Zukowski et al. 2011). Almost 334 ares of
the site were excavated yielding a few archaeological data evidencing the Sub-
neolithic and Neolithic residents, including the modest remains of settlement
associated with the Brzes¢ Kujawski culture (Adamczak 2014).

The excavations at this settlement uncovered a single feature and secondary
deposit containing 87 potsherds which were found within a cultural layer in
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30 m from the feature. Closer study of the way the brim parts of the potsherds
were decorated revealed that they come from at least three different vessels
(Fig. 1). On several potsherds an occurrence of tarry, black-brownish substance
was identified that adhered to inner walls and reaching up to the rim parts of
the vessel(s) (Fig. 2). Technology and stylistics that are characteristic of the
vessel(s) with residues provide direct evidence for its Brze$¢ Kujawski culture
origin (Adamczak 2014).

METHODS

Physicochemical analyses of a tarry substance identified on the potsherds
from Nowy Drzewicz (sample no. Sr 817) were performed in the Laboratory
for Materials Physicochemistry and Nanotechnology at Adam Mickiewicz
University in Srem (Poland). The following analytical methods were applied:
(i) measuring the melting temperature, (ii) Fourier-transform infrared spec-
troscopy (FTIR), (iii) infrared spectroscopy (KBr tablets) carried out with
spectrometer FTIR Bruker IFS 66/s and (iv) electron paramagnetic resonance
(EPR) performed with spectrometer PDP Radiopan SE/X 2547. Microscopic
observations were performed using the PZO polarizing optical microscope.

RESULTS OF THE PHYSICOCHEMICAL ANALYSES

Microscopic observations indicated thermal degradation (carbonization)
of the investigated material. The substance does not undergo visible alterations
(softening) and has a melting point above 300 centigrade. Spectrum EPR
consists of a single narrow resonance line (Fig. 3). Measurements in infrared
FTIR indicate an organic character of the analysed material. The vestigial
occurrence of the CH, and CH, groups was observed that are characteristic
of bands with following wave numbers: 2964 cm™, 2927 cm™ and 2859 cm'.
Spectrum FTIR contains faint yet observable diagnostic bands (absorption by
wave numbers: 880 cm™ and 730 cm™), suggesting that the substance adhered to
the investigated potsherds derived from wood or bark of the birch tree (Fig. 4).

The results of the physicochemical analyses and the properties of the ex-
amined material make it possible to classify the residues from Nowy Drzewicz
into group IV of technological tarry substances, according to classification de-
veloped by Langer and Pietrzak (2000, pp. 411-414; Pietrzak 2010, pp. 51-90).
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Nowy Drzewicz, Zyrardéw district, site II/V (no. 78 at the A-2 Highway). Brim parts
(1,2) of a the vessels and fragment of a footed beaker (3) linked to the Brzes¢ Kujawski
culture. The residues of a tarry substance were identified on potsherd no. 2 (drawing
by D. Werra)

Nowy Drzewicz, pow. zyrardowski, stan. II/V (nr 78 na przebiegu autostrady A-2).
Fragmenty naczyn kultury brzesko-kujawskiej: wylewy (1, 2), misa na pustej ndzce
(3). Pozostalosci substancji smolistej zostaly zidentyfikowane na fragmencie naczynia
nr 2 (rys. D. Werra)

0 3cm

Nowy Drzewicz, Zyrardéw district, site I1/V. Potsherds linked to the Brzes¢ Kujawski
culture, showing the residues of birch tar. The potsherds are likely from the same vessel
(photo by K. Adamczak)

Nowy Drzewicz, pow. zyrardowski, stan. II/V. Fragmenty pochodzace od jednego
naczynia kultury brzesko-kujawskiej z zachowanymi od strony wewnetrznej pozo-
stalo$ciami substancji smolistej (fot. K. Adamczak)
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Fig.3. EPR spectra of the sample no. Sr 817 (developed by J.J. Langer and K. Tarnowska)

Ryc. 3. Widmo EPR prébki Sr 817 (oprac. J.J. Langer i K. Tarnowska)
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Fig.4. FTIR spectra of the sample no. Sr 817 (developed by J.J. Langer and K. Tarnowska)

Ryc. 4. Widmo FTIR probki Sr 817 (oprac. J.J. Langer i K. Tarnowska)
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CULTURAL CONTEXT OF THE POTSHERDS
FROM NOWY DRZEWICZ

The Brzes¢ Kujawski culture spread throughout the Kuyavia, Chelmno
land and Eastern Pomerania ca. 4600/4500-4100/4000 BC (Grygiel 2008,
pp- 1991-1992) (Fig. 5). To date, however, any archaeological evidence dating
to the 5" millennium, including that from the Brze$¢ Kujawski culture, has not
been reported from the Masovian Lowland (see: Wiklak, 1975, pp. 66-67)
(Fig. 5). The general morphological and technological characteristics allow to
assign the potsherds from Nowy Drzewicz with the classic phase of the Brzes¢

The Brzes¢ Kujawskij culture

Fig. 5. Location of the site in Nowy Drzewicz with a range of the Brze$¢ Kujawski culture and
other units of the Lengyel-Polgar complex in SE Poland during the 2 half of the 5*
millennium BC (developed by K. Adamczak)

Ryc. 5. Polozenie stanowiska w Nowym Drzewiczu na tle zasiegu kultury brzesko-kujawskiej
oraz kompleksu ledzielsko-polgarskiego w potudniowo-wschodniej Polsce w drugiej
potowie V tys. p.n.e. (oprac. K. Adamczak)
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Kujawski culture (Adamczak 2014) dating to 4500-4100/4000 cal. BC (Grygiel
2008, p. 1946, ill. 1495).

A small number of the artefacts recovered from Nowy Drzewicz that are
linked to the Brzes§¢ Kujawski culture can imply a short stay of the newcomers
from Kuyavia to the region of Masovian Lowland, which perhaps was also con-
nected with birch tar on-site production. However, another model, involving
the secondary use of the vessels found in Nowy Drzewicz (which might have
been abandoned by the members of the Brzes¢ Kujawski community), by the
Subneolithic hunter-gatherers is also possible.

CONCLUSIONS

The substance adhered to the vessel from Nowy Drzewicz derived from
the thermal decomposition (via dry distillation) of wood or bark of the birch
tree. As the residues of birch tar occurred only in the upper parts of the vessel
and no bottoms were recovered, there is no unequivocal indication of birch
tar processing in Nowy Drzewicz (see: Kosko, Langer 1986, p. 589; Pietrzak
2010, pp. 84-88 for information about the two-vessel method for wood tar
production).

Birch tar was used broadly in the Neolithic of Central Europe (see, e.g.
Kosko, Langer 1986; Langer 1999; Jézwiak, Langer, Pietrzak 2001; Pietrzak
2010; Pokes et al. 2011; Kufel-Diakowka et al. 2017). The vessel from Nowy
Drzewicz, which is associated with the Brze$¢ Kujawski culture who had pen-
etrated the Masovian Lowland between 4500 and 4000 BC, seems to provide
another piece of evidence for birch tar production in the Middle Neolithic
Poland.
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WYNIKI ANALIZ POZOSTALOSCI DZIEGCIU NA NACZYNIU KULTURY
BRZESKO-KUJAWSKIE] Z NOWEGO DRZEWICZA NA MAZOWSZU

Stowa kluczowe: dziegied, neolit, kultura brzesko-kujawska, FTIR, EPR, Mazowsze

Streszczenie

W artykule przedstawiono wyniki interdyscyplinarnych badan nad pozostalosciami
substancji smolistej zachowanej na naczyniu neolitycznym kultury brzesko-kujawskiej,
odkrytym na stanowisku wielokulturowym w Nowym Drzewiczu na Mazowszu. Analizom
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poddano wlasciwosci fizykochemiczne substancji z wykorzystaniem technik spektroskopii
w podczerwieni z transformacja Fouriera (FTIR) oraz elektronowego rezonansu para-
magnetycznego (EPR). Ustalono, Ze przebadana substancja to dziegie¢ uzyskany z kory
brzozowej. W pracy zestawiono réwniez ustalenia dotyczace przynaleznosci kulturowe;j
i chronologicznej naczynia z Nowego Drzewicza.



