163-199 Archeologické rozhledy LXXIII-2021 163

Flint manufacturing of the Globular Amphorae culture
at the site Wilczyce 10 (Lesser Poland) in the context
of inventories from the neighbouring areas

Vyroba 3tipané industrie v kultufe kulovitych amfor na stanici
Wilczyce 10 (Malopolsko) v kontextu litickych inventara
ze sousednich oblasti

Tomasz Boror - Matgorzata Winiarska-Kabaciriska

The paper discusses three flint inventories of the Globular Amphorae culture from the site in Wilczyce
located on the Sandomierz Upland (Swigtokrzyskie Voivodeship, Lesser Poland). The said inventories were
collected during the exploration of settlement-type pits. The paper also includes a functional analysis of all
tools and blades and the collection of selected flakes. The raw material structure of the discussed inven-
tories shows that the Late Neolithic communities from Wilczyce primarily used Swieciechéw flint, while
based on the analyses of microdamage it was established that the dominating activity was treating and
processing plants, whereas other organic materials such as hides, wood, and bone and antler were less often
treated at that site. According to *C dates, communities of the Globular Amphorae culture settled in the
Wilczyce microregion in the earliest phase of that culture's expansion on the Sandomierz Upland area.

Late Neolithic — Globular Amphorae culture — flint manufacturing — analyses of microdamage — Poland

Prispévek pojedndva o trech inventarich stipané industrie ze stanice Wilczyce na Sandomérské pahorkatiné
(SvatokriZské vojvodstvi). Soubory pochdzeji ze sidlistnich jam z doby kultury kulovitych amfor. Pripojena
Je funkcni analyza vSech ndstrojit, Cepeli a vybranych ustépii. Surovinové spektrum ukazuje, Ze pozdné neo-
litické komunity ve Wilczycich pouZivaly hlavné Swieciechovsky silicit. Dle rozboru mikrostop poSkozeni
byla hlavni ¢innosti prdce s rostlinami, zatimco jiné organické materidly, jako kiiZe, drevo, kosti a parohy,
byly zpracovavany méné. Dle “*C dat obyvala populace kultury kulovitych amfor dotyény region jiZ v nej-
starsi fazi expanze této kultury do Sandomérské pahorkatiny.

pozdni neolit — kultura kulovitych amfor — vyroba Stipané industrie — analyza mikrostop — Polsko

Introduction

The site in Wilczyce, located on the Sandomierz Upland (Swigtokrzyskie Voivodeship,
Lesser Poland; fig. 1a) was discovered in 1994 during a systematic field survey carried out
as a part of the Polish Archaeological Record project (Kowalewska-Marszatek — Wtodar-
czak 2002, 21). Archaeological excavations commenced in 1998.! Until 2010, the main
objective of these investigations was to determine the extent of the Magdalenian culture’s
settlement and their results were published in a form of a book edited by Romuald Schild

! The research was financed by the Voivodeship Heritage Protection Office (Wojewddzki Urzad Ochrony Zabyt-
kow) in Kielce, the Institute of Archaeology and Ethnology of the Polish Academy of Sciences in Warsaw and
Karpacka Spétka Gazownictwa sp. z 0. 0. — Sandomierz Division.

https://doi.org/10.35686/AR.2021.6
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Fig. 1. a—location of the Wilczyce site, b —site plan. 1 —features of the Globular Amphorae culture; 2 —fea-
tures of the Corded Ware culture; 3 — features from the Early Bronze Age; 4 — other Neolithic features;
5 — balk preserved in situ. Map of Poland downloaded from www.mapsland.com.

(2014). However, during the subsequent archaeological excavations, researchers discovered
numerous features from the Neolithic period and the Bronze Age, some associated with
the occupation of the site and economic activities and some of a funerary nature (fig. 1b;
Borori 2013, 131-135; 2017; Wtodarczak et al. 2016). In total, so far around 20 ares have
been excavated, with 75 recorded features.

Based on '“C dates and the analysis of pottery material, it was possible to identify
several phases of the prehistoric settlement associated with the Late Neolithic (Globular
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Fig. 2. Wilczyce, site 10. Raw material structure in individual features. 1 — Swieciechéw flint; 2 — chocolate
flint; 3 — banded flint; 4 — Cretaceous flint; 5 — unidentified material (figs. 2, 24, 25 by T. Boron).

Amphorae culture, Corded Ware culture), and the Early and Middle Bronze Age (Mierza-
nowice culture, Trzciniec culture). The excavated features included settlement-type pits,
production features (slag-pits, combustion features and probably pits for firing pottery),
functional (hearths), and burial pits. The latter contained human and animal burials. Fea-
tures associated with the settlement were characterised by rich assemblages of archaeo-
logical sources, their variety, and good state of preservation.

Material sources, in particular pottery associated with the occupation of the site by
the Globular Amphorae culture, was retrieved from a relatively large number of features
(around 30). However, there were concerns (in many instances justified) that it was a by-
product of the later settlement at the site, i.e., an interference in chronologically younger
features. To minimise — or even eliminate — the potential discrepancies in the dating of
the features, archaeologists analysed in detail all obtained archaeological sources. From
the group of numerous features, researchers selected three in the case of which they were
certain that they represented the settlement cycle of the Globular Amphorae culture.
The key criterion was the presence of pottery vessels and their vertical scattering in fills
of the features. In the three selected pits, such finds were deposited both at the bottom and
in the ceiling of each feature. Aspects of flint manufacturing were discussed on the basis
of assemblages retrieved from features number 5, 13, and 19. In addition to the flint ma-
terial, a detailed analysis of other archaeological finds, including stone artefacts, covered
only feature 13. The stone finds recorded in that feature were three pads/slabs, one tool
for grinding/polishing, and one polishing stone/whetstone.?

According to the cartographic records documenting the density of the Globular Am-
phorae culture settlement on the Sandomierz Upland, the number of sites discovered in that
region during the field survey is rather high (Kowalewska-Marszatek 2019, 121). However,
regular archaeological excavations are carried out only on just a few of these sites.

2 Katarzyna Kerneder-Gubata: ,,Materiaty kamienne z ob. 13 na stanowisku Wilczyce 10”. Manuscript kept in
the Archives of the Centre for Interdisciplinary Archaeological Research of the Institute of Archaeology and
Ethnology, Polish Academy of Sciences in Warsaw.
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Fig. 3. Wilczyce, site 10. Profile of feature 5 (photo H. Krélik).

Materials and methods

The flint material collected from the three selected features was characterised by the sim-
ilar structure of the assemblages composed of flakes, sparse blades, and tools, although
tool assemblages differed slightly in terms of the number of specimens and identified types
of tools, which means that their spectrum is rather broad and diverse.

Definitely, the dominating raw material is Swieciechéw flint, which seems to be jus-
tified considering the small distance between the site and deposits of that material (Balcer
1971; 1975, Libera — Zakoscielna 2002). However, as evidenced by the studies on the use
of the flint material on the Sandomierz Upland, the increase in the proportion of Swiecie-
chéw flint in the inventories from the Late Neolithic is a common tendency (Kowalewska-
Marszatek 2002).

Chocolate flint and banded flint were used much less often, whereas there were only
a few artefacts made from Cretaceous flint (fig. 2).

Finds made from Swieciechéw flint are characterised not only by the number of spec-
imens but also their size. In the case of other materials, except for core specimens (axes,
cores, splintered pieces), the length of artefacts does not exceed 2—-3 cm.

During the excavation of fills in features 5, 13, and 19, only the soil from feature 5
was partly floated — hence the significant difference in the number of chips and small flint
waste from that feature and finds collected from the other two features.

Considering the homogeneity of archaeological sources, a group of flint finds was cho-
sen from the three features, including a core, splintered pieces, all blade specimens, and
selected flakes, which were then analysed to establish if those specimens had been used.
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Fig. 4. Wilczyce, site 10, feature 5. Pottery
vessels (photo M. Osiadacz).

The study was conducted using the microwear analysis through the microscopic observation of the
surfaces and edges of flint artefacts. The said analysis was conducted using Olympus SZX9 stereoscopic
microscope and Olympus BX53M metallographic microscope, at a magnification of ten and several hun-
dred times. Traces recorded under the microscope, resulting from the use of individual tools, took the form
of rounded edges, abrasions, damage, and burnishing, and allowed us to determine the function of the
selected artefacts. That method is based on the previously conducted experiments aimed at recreating the
process of making specific tools and then using them to perform various actions associated with the func-
tioning of prehistoric communities. Observations of these tools, recording all visible transformations and
comparing them with traces detected on archaeological specimens enables researchers to formulate a hypo-
thesis concerning how and for what purpose given artefacts were used. That method, proposed in the 1970s
(among others, Keeley — Newcomer 1977, Semenov 1964), was further developed and improved in the next
decades (inter alia Keeley 1980; Moss 1983; Plisson 1985; Van Gijn 1989), and subsequently enriched by
the studies on the surviving remains (e.g., Haslam 2006; Langejans 2010), and became a key element in
the interpretation of artefacts aimed at understanding their function — both in relation to individual tools
and the entire assemblage of the analysed artefacts — but also the function of the site itself.

Feature5is a pit with a diameter of around 2 m and a depth of 1.8 m. It has a stepped profile and a two-part
fill. The upper part of the pit constitutes dark grey soil, whereas the bottom part is filled with several strata
of yellow loess, dark soil, and thin layers of scattered daub (fig. 3). The feature contained very large quan-
tities of archaeological material, in particular pottery — of which it was possible to piece together a dozen
or so almost complete vessels (fig. 4). In addition to that category of finds, archaeologists retrieved also
arelatively large number of animal bones and pieces of daub. The upper part of the feature was damaged
by the later settlement activity of the Corded Ware culture community.

During the exploration, archaeologists collected in total 386 flint specimens, of which the majority
constituted chips and flint waste. The inventory is composed of cores, flake, and blade semi-raw material,
and 6 tools.

Cores. Two specimens were identified. These were flake cores with multiple flaking surfaces of a sim-
ilar size.> Chip scars are small and very clear (fig. 5: 1-2).

3 Dimensions of all tools together with the indication of the raw material are listed in table 1.
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Inventory I:ength Width Thickness Raw material Fig.
category in mm in mm in mm
Feature 5
core 56 37 19.3 banded flint 5:2
core 59 30.5 26 banded flint 5:1
flakes Swieciechéw flint (39 pieces),
chocolate flint (3 pieces),
banded flint (7 pieces)
blades Swieciechéw flint (2 pieces),
chocolate flint (1 pieces),
Cretaceous flint (1 piece)
axe 100 width of a blade 38; 15 banded flint 6
width of a head 22.5
truncated blade 38.6 16 3 Swieciechéw flint 7:7
borer 42.5 17.3 5.8 Swieciechéw flint 7: 11
retouched blade 61 24 6.5 Swieciechéw flint 7:8
retouched blade 53.5 27.5 3.5 Swieciechéw flint 7:9
scraper 36.7 26 1 chocolate flint 7:10
Feature 13
core 54 36 18 chocolate flint 12: 2
splintered piece 48 34 16 chocolate flint 12: 3
splintered piece 43 31 8.5 banded flint 12: 4
splintered piece 34.5 21.5 9 Swieciechéw flint 12: 1
flakes Swieciechéw flint (42 pieces),
chocolate flint (2 pieces),
banded flint (2 pieces),
Cretaceous flint (1 piece)
blades Swieciechéw flint
axe 126 width of a blade 60; 21 chocolate flint 14
width of a head 30
retouched flake 47 35 5.5 Swieciechéw flint 15:7
retouched flake 45.8 50 9.5 Swieciechéw flint 13: 4
retouched flake 43.2 55.6 13.8 Swieciechéw flint 15:1
retouched flake 58.3 39 10 Swieciechéw flint 15:3
retouched flake 54.8 59 12 Swieciechéw flint 15:5
retouched flake 42.7 39.4 5.5 Swieciechéw flint 15:2
retouched flake 35 40 9.5 Swieciechéw flint 15: 4
retouched flake 253 31.6 7 Swieciechéw flint
retouched flake 27.6 70 6.6 Swieciechow flint
retouched flake 38.5 43 10.2 Swieciechéw flint
truncated blade 27.6 13.2 4.5 Swieciechéw flint 13: 6
truncated blade 54.8 16.4 3.7 chocolate flint 13:10
notched tool 14 19.3 33 chocolate flint 13: 13
burin 24 1n.7 3 chocolate flint 13: 9
scraper 20 36 6.8 Swieciechow flint 13:
retouched blade 335 1.5 6.4 banded flint 13:12
retouched blade 30 18.5 4.8 Swieciechéw flint 13:11
retouched blade 28.8 13.5 2 Swieciechow flint
retouched blade 28 20 3 Swieciechéw flint 13: 8
retouched chunk 32 235 8 Swieciechéw flint
retouched chunk 31 59 10 Swieciechéw flint 15: 8
other 33 33 16 Swieciechéw flint 15: 6
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Feature 19
splintered piece 29 11.6 9.5 Swieciechow flint 20: 3
flakes Swieciechéw flint (17 pieces),

chocolate flint (3 pieces)

blades Swieciechéw flint
end-scraper 69 37.4 7.7 Swieciechéw flint 20: 9
scraper 40 40 1 chocolate flint 21: 4
burin 55 18 11.8 Swieciechéw flint 20: 7
truncated blade 61 13 5.8 Swieciechéw flint 20: 10
denticulate tools 56.7 30 10 Swieciechéw flint 21:2
perforator 27.3 20 4.4 Swieciechéw flint 20: 6
retouched blade 46.7 17.3 6.5 Swieciechéw flint 21:1
projectile points chocolate flint 20: 8
(fragment)
retouched flake 25.7 18.6 2.9 Swieciechéw flint 21:3
retouched flake 33 223 4 Swieciechéw flint
retouched flake 40 24.6 12.5 Swieciechéw flint
fragments of tool chocolate flint

Tab. 1. Classification of flint artefacts.

Flakes. There were 49 specimens (figs. 5: 3; 7: 1-3). Usually, these are one-directional negative flakes.
Only five specimens were partly cortical. Butts are usually plain, less often dihedral, cortical, prepared,
and linear.

Blades. Four specimens were recorded. These are scar specimens with plain and dihedral butts. Edges
of the blades are parallel, with straight profiles (fig. 7: 4-6).

Axes. Only one specimen was identified. All surfaces are polished. The axe has a symmetrical outline
and a slightly convex cutting edge. The longitudinal profile has a lenticular shape tapering towards the butt
and the cutting edge (fig. 6).

Truncated blades. Only one specimen was identified — with an oblique truncation on the edge trans-
verse to the artefact’s axis (fig. 7: 7).

Borers. One specimen made from an oblong flake was recorded (fig. 7: 11).

Retouched blades. There were two specimens. The retouching is regular, placed on the edges and
covering their large sections (fig. 7: 8-9).

Scrapers. Only one such artefact was recorded. Both lateral edges were finished with semi-abrupt
retouching (fig. 7: 10).

Results of the microscopic analysis:

The subjects of the analyses were all tools and unworked blades and seven selected unworked flakes
(tab. 1). Transformations recorded on edges and surfaces of ten specimens were the results of using the
tools (fig. 8).

Microdamage observed on the protruding, slightly smoothed part of the borer (fig. 8: 1) was caused
by boring/carving in an unspecified raw material.

Both lateral edges of the truncated blade (fig. 8: 2) bear intensive traces of cutting plants (fig. 9: 1a—b).

Both analysed retouched blades were used — one for cutting some sort of soft organic material (fig. 8: 3)
and the second one (fig. 8: 4) for scraping and cutting plants/wood (fig. 9: 2), while the traces indicate the
presence of an additional abrasive factor.

In the group of unworked blades, three specimens (fig. 8: 5—7) had transformations indicating that they
were used to perform various actions during the processing of plants (fig. 9: 3a—b and 4), whereas in the
case of unworked flakes only two specimens had use-wear transformations, and they were used for cutting
an unspecified raw material (fig. 8: 8-9).
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Fig. 5. Wilczyce, site 10, feature 5. Flint inventory. 1-2 — cores; 3 — flakes (drawings in figs. 5-7, 14, 15, 20
A. Patfasz).

Another subject of the studies was the flint axe used for woodworking, with clearly visible evidence
of polishing and smoothing out surfaces, transformations associated with a haft and the blade with evidence
of subsequent vertical polishing (fig. 10).

Feature 13is a pit with a trapezoid cross-section (fig. 11), with a diameter of 80-90 cm at the top, 190 cm
at the bottom, and 130 cm deep. The bottom of the feature constituted burnt natural orange loess. The upper
part of the fill of the pit was light grey soil, below it — a layer of ash with a high content of charcoal.
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Fig. 6. Wilczyce, site 10,
feature 5. Axe.

During the exploration of the feature, archaeologists collected several hundred pottery fragments. By
piecing them together it was possible to reconstruct one complete vessel and several larger parts. Finds
also included bone artefacts and animal bones, and shells.

The '“C date obtained from the charcoal sample was 4385 =+ 35 BP (P0z-96966).*

The flint assemblage discovered in the discussed feature was composed of cores, splintered pieces,
flakes, a few blades, and tools, including a four-sided axe.” In total, there were 122 specimens, including
flint waste and chips.

Cores. One flake core with changed orientation was identified. The surviving four-sided shape suggests
that it was a reused axe half-product (fig. 12: 2).

Splintered pieces. Three artefacts were identified — two with a sub-rectangular shape and one bar-
rel-shaped (fig. 12: 1 and 3). On the surface of one of the splintered pieces survived traces of polishing
(fig. 12: 4).

Flakes. The assemblage contains 47 specimens (figs. 12: 5-9; 13: 1-3), including 43 non cortical
specimens (the remaining ones have a cortical or natural surface). One and two-directional scars were
recorded only in 10 cases. Flake butts are mainly smooth (30 specimens). The remaining flakes have dihe-
dral, cortical, natural, linear, punctiform, and prepared butts. All other identified groups comprise several
specimens.

Blades. Two artefacts were recorded. Dimensions of the first specimen were 50 x 20 x 7.3 mm. On the
narrower edge, there are visible two-dimensional scars (fig. /3: 5). The second blade is much shorter —
22 x 11.8 x 3.5 mm respectively (fig. 13: 4).

4 The funding for the dating of charcoal samples was provided by the Institute of Archaeology and Ethnology,
Polish Academy of Sciences in Warsaw.

> Flints sometimes have surfaces damaged by calcium carbonate. This damage is marked on illustrations with
a dashed line.
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Fig. 7. Wilczyce, site 10, feature 5. Flint inventory. 1-3 — flakes; 4-6 — blades; 7—11 — tools.
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Fig. 8. Wilczyce, site 10, feature 5. Flint artefacts with evidence of use-wear. --- presence of use-wear traces;
1 — perforator; 2 — truncated blade; 3—4 — retouched blades; 5-7 — unworked blades; 8-9 — unworked
flakes (figs. 8-9, 16—17, 22-23: photo M. Winiarska-Kabaciriska, processing |. Kedelska)

Axes. Only one specimen was discovered. It is a form in the last stage of manufacturing, just before
polishing (fig. 14).

Burins. There was only one truncation specimen, made from a regular flake (fig. 13: 9).

Scrapers. Only one specimen was identified. The retouching is obverse and semi-abrupt, located on
the transverse edge (fig. 13: 7).

Truncated blades. Two artefacts were identified. Truncations are made transversely to the axis of the
blade (fig. 13: 6 and 10).
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Fig. 9. Wilczyce, site 10,
feature 5. Microscopic
photographs: 1 — trun-
cated blade, a, b: cutting
crops; 2 — retouched bla-
de: cutting plants/wood;
3 — blade, a, b: proces-
sing plants; 4 — blade:
processing plants.
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Fig. 10. Wilczyce, site 10, feature 5. Microscopic photographs: 1 — traces of woodworking; 2 — traces of
polishing; 3 — traces of polishing and use; 4 — traces of polishing at the point (photo M. Winiarska-Kaba-
cifska, drawing A. Patasz).

Notched tools. One artefact made from a small flake was identified. The notch is retouched on the
bulbar edge (fig. 13: 13).

Retouched blades. Four tools were recorded — one complete and two fragments (one with the apex
and two from the middle part of a blade; fig. 13: 8 and 11-12). The retouching is delicate, regular, and
discontinuous.

Retouched flakes. Ten specimens were identified. The retouch is usually delicate, regular, and covering
small sections of the edge. The size of the flakes differs, with the length between 25 and 58 mm and width
between 33 and 70 mm (figs. 13: 14; 15: 1-5 and 7).

Retouched chunks. Two specimens were identified. The first one is a flat waste with an inverse retouch
(fig. 15: 8). The second specimen is also a flat chunk, thermally cracked and with an edge retouch.

Miscellaneous. Only one specimen was allocated to that category. It bears evidence of bifacial treat-
ment (fig. 15: 6).

Results of the microscopic analysis:

The functional analysis covered the core, splintered pieces, all tools, two unworked blades, and eight
selected unworked flakes. Both the core and splintered pieces had characteristic traces associated with
their preparation and exploitation. On the surface of one of the splintered pieces there was visible evidence
of polishing, which indicates that that specimen was made from a piece of a flint removed from a polished
axe.

In the case of the remaining artefacts subjected to traseological observations, 14 specimens had use-
wear transformations (fig. 16).

Transformations visible on one of the transverse edges of the scraper (fig. 16: 1), in the form of crushing
and associated brown-orange spots may indicate that the said piece was occasionally used as strike-a-light
tool(?).

In the case of the two analysed truncated blades, only one specimen (fig. 16: 2) had use-wear traces
on both lateral edges, which were caused by using the tool to work in bone or antler (fig. 17: 1).
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Fig. 11. Wilczyce, site 10, profile of feature 13 (drawing E. Gumiriska).

Use-wear traces were also identified on two retouched blades, of which one was used to scrape bone
(figs. 16: 3; 17: 2), and the second one to treat bone/antler (figs. 16: 4; 17: 3).

Five out of the nine analysed retouched flakes had use-wear transformations. One was used for cutting
some sort of a soft organic material (fig. /6: 5) and the remaining specimens — for scraping and cutting
wood and plants/wood (fig. 16: 6-8).

Use-wear traces were also present on the transverse and longitudinal edges of the retouched chunk
and were created by scraping a non-organic material.

One of the two analysed unworked blades (fig. 16: 9) was used to treat plants (fig. 17: 4), as were the
three of the unworked flakes (fig. /6: 10). On the surface of one of the flakes, there were visible traces of
polishing indicating that it was removed from an axe.

Feature 19 is a relatively large pit with a diameter of over 3 m, 1.3 m deep and with a pear-shaped pro-
file. The fill is rather uniform — dark grey, divided by a lighter layer of soil with inclusions of yellow loess
(fig. 18). At the bottom, archaeologists discovered a concentration of pottery fragments that constituted
parts of an almost complete vessel (fig. 19). In addition to the pottery, there were animal bones and seve-
ral dozen flint specimens. The result of the laboratory analysis of a charcoal sample was 4330 + 35 BP
(Poz-112309).

In total, 62 specimens (including chips and flint waste) were collected from the fill. The discussed
assemblage contained splintered pieces, flakes, blades, and 12 tools.

Splintered pieces. There was one bipolar specimen with a sub-rectangular shape (fig. 20: 3).

Flakes. The assemblage of flakes comprised 20 specimens. Except for one partly cortical specimen,
the remaining flakes belong to the scar category (fig. 20: 1-2).
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Fig. 12. Wilczyce, site 10, feature 13. Flint inventory. 1, 3, 4 — splintered pieces; 2 — core; 5-9 — flakes
(drawings E. Guminska, A. Patasz).

In terms of their size, they can be classified as small specimens, with the length not exceeding 33 mm
at the width of 35 mm. They usually have one-directional scars — only three specimens are characterised
by two-dimensional scars. According to the identified types of butts, 14 flakes had smooth butts, 3 prepared
butts, 1 natural, and 2 linear.
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Fig. 13. Wilczyce, site 10, feature 13. Flint inventory. 1-3 — flakes; 4-5 — blades; 6—14 — tools (drawings
E. Guminska, A. Patasz; photo M. Osiadacz).

Blades. There were three artefacts — one complete specimen and two bulbar fragments (fig. 20: 4-5).
The first one is 45 mm long, 16.5 cm wide, and 2.8 mm thick. In two cases butts are prepared and the third
specimen has a natural butt.

Endscrapers. There was one artefact made from a large and wide blade. The butt is small and prepared
and the bulb large and extensive (fig. 20: 9).
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Fig. 14. Wilczyce, site 10, feature 13. Axe.

Burins. There was one specimen, allocated to the group of dihedral burins. It was made from a blade
with the point formed in the bulbar part (fig. 20: 7).

Truncated blades. Only one blade specimen was allocated to that category. The semi-raw material
used for its production has regular and straight edges. The truncation was formed perpendicularly to the
axis of the discussed specimen (fig. 20: 10).

Scrapers. Only one such artefact was recorded. The retouch is regular and abrupt, covering the ventral
surface (fig. 21: 4). In addition, the discussed specimen has a retouched notch.

Perforators. Only one such find was identified. The grover sting was formed with an abrupt retouching
in the apex part of the flake (fig. 20: 6).

Denticulate tools. There was only one specimen. The edge was formed with clear and deep blows
(fig. 21: 2).

Retouched blades. One such tool was identified. The retouch is delicate and regular, covering a small
section of the edge (fig. 21: I).

Retouched flakes. Three specimens were identified. They have similar size and retouch, i.e., delicate
edge retouching (fig. 21: 3).

Projectile points. One incomplete specimen was recorded, with a notch made with a bifacial retouch
and one worked edge (fig. 20: 8).

Fragments of tools. Only one fragment was recorded.

Results of the microscopic analysis:

The analysis covered the splintered piece, all tools, three blades, and six unworked flakes. On the
edges of the splintered piece there were visible marks associated with its manufacturing and exploitation.
Both the blades and selected unworked flakes had no use-wear traces.

The burin from the discussed assemblage was covered with a thick layer of calcium carbonate, which
made further observations impossible.
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Fig. 15. Wilczyce, site 10, feature 13. Flint inventory. 1-8 — tools.

In total, nine artefacts have use-wear transformations.

The massive scraper was very intensively used for scraping hide (figs. 22: 1; 23: 1a) and on lower parts
of its lateral edges, there are also visible traces which may be associated with a potential haft (fig. 23: 1b).

Transformations recorded on lateral edges of the truncated blade (fig. 22: 2) most probably were caused
by using the tool to work in bone/antler (fig. 23: 2).

No use-wear transformations were identified on edges of the scraper, however, such marks were
visible on the grover sting of the perforator (fig. 22: 4) — they were the result of carving in an unidentified
material.
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Fig. 16. Wilczyce, site 10, feature 13. Flint artefacts with evidence of use-wear: --- presence of use-wear

traces; 1 — scraper; 2 — truncated blade; 3, 4 — retouched blades; 5-8 — retouched flakes; 9 — unworked
blade; 10 — unworked flake.

The denticulate tool (fig. 22: 5) was used for processing plants, whereas the retouched blade (fig. 22: 6)
for boring holes in a hard material (wood or bone/antler), while probably the working part of the tool —
the apex — was broken during its use.

Two of the three analysed retouched flakes were used for scraping an unspecified material (fig. 22: 9)
and scraping and cutting plants/wood (fig. 22: 8).

The projectile point that came from the discussed feature (fig. 22: 3) was broken when used as a point —
as indicated by the scar visible on the fracture of the broken transverse edge. No evident traces of using any
haft have been identified, which in turn may be associated with the projectile point being firmly mounted
in the haft.

The part of the tool was used for scraping an unspecified material (fig. 22: 7).
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Fig. 17. Wilczyce, site 10, feature 13. Macroscopic photographs:1 — truncated blade, processing bone/antler;
2 —retouched blade, scraping bone 3 — retouched blade, processing bone/antler; 4 — blade, processing
plants.
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Fig. 18. Wilczyce, site 10. Profile of feature 19 (drawing E. Gumiriska).

Discussion

Evidence of axe manufacturing

The production of axes is evidenced not only by the flakes but also by the presence of
axes themselves in the inventory.

The axe excavated from feature 13 made from chocolate flint has a regular and symmet-
rical outline, with all surfaces carefully and precisely worked. In this case, there is a visible
tendency to create optimal tetrahedral shapes. It can be certainly classified as a typical form
(Libera 2004, 107; 2009, 169).

The second specimen is an axe made from banded flint. It was registered in feature 5
and is smaller than the axe from feature 13, but it is a finished product with polished all
surfaces.

Axes were also manufactured from Swieciechéw flint, as indicated by the retrieved
waste material in the form of flakes (figs. 12: 6 and 8-9; 13: 1, 3; 20: 2). This is confirmed
by their diagnostic features such as: a platform angle of 90 degree, a pronounced bulb,
a flat profile, and a lenticular platform shape (Hogberg et al. 2001, 207).

Flakes

It is the largest group of finds. The largest flake forms were recorded in feature 13,
while the smallest range of variations in size and thickness showed flakes from feature 5
(fig. 24a-Db).

Production of flakes is associated with the manufacture of tetrahedral forms and ex-
ploitation of flake cores. Three cores were registered. The first one was made from choco-
late flint (feature 13) and two others from banded flint (feature 5). They are probably re-
sidual forms of four-sided axes. Removal scars visible on surfaces of the cores are small,
which corresponds well with the size with the flakes from these raw materials, whereas —
without doubts — not all Swieciechéw flint flakes should be associated with the produc-
tion of axes. The presence of specimens with one- and multi-directional scars probably



184 BoroxN — Winiarska-KaBaciNska: Flint manufacturing of the Globular ...

Fig. 19. Wilczyce, site 10,
feature 19. Pottery vessel
(photo M. Osiadacz).

10 cm

is the evidence of the exploitation of single and multi-platform cores. These suggestions
conform with the results of studies on flint production in the case of other assemblages of
the Globular Amphorae culture (Vencl 2000; Kabaciriski — Sobkowiak-Tabaka 2005, 57;
Stanistawski — Wojnicka 2012, 166—167; Kopacz — Prichystal — Sebela 2014, 31).

Despite the fact that there were five identified splintered pieces, no flakes produced
with that technique were recorded in the analysed material. This is a significant difference
compared, for instance, with inventories from the area of Kuyavia, where sometimes 31%
of specimens (Kabaciriski 2008, 178) and in some cases, even more, were created by splin-
tering (Czebreszuk — Szmyt 1992, 122, table 28). Similar proportions were also recorded
at the Chociwel site located in Lower Silesia, where scaled flakes constituted 41 % of the
inventory (Bronowicki 1998, 175).

Blades

The longest specimens from Wilczyce are slightly over 60 mm long and in addition,
are missing either bulbar or apex parts. The size of blades and their straight edges suggest
that cores were rather large and flaking surfaces must have had regular shape.

Parameters of the blade semi-raw material, and the tools produced from it, indicate that
they were removed from cores with narrow and broad flaking surfaces. An example of
a core with a narrow flaking surface is the specimen discovered in Huta (Chetm district)
site 2 (Bronicki 2016, 70-71), while from cores with broad flaking surfaces came a series
of blades that constituted grave goods deposited in a burial pit at the site in Koszyce (Less-
er Poland) (Przybyta et al. 2013, 28-30, table 23-31) and blades from the grave goods
assemblage recorded at the Pevestorf site (Meyer 1988, 80).
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Fig. 20. Wilczyce, site 10, feature 19. Flint inventory. 1-2 —flakes; 3 — splintered piece; 4-5 — blades; 6—10 —
tools.

Based on model specimens of blades and tools created from them, two production
methods were identified:

1) Using the pressure technique. Blades obtained with that technique have straight
edges, uniform thickness throughout their entire length and smooth scar surfaces without
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Fig. 21. Wilczyce, site 10, feature 19. Flint inventory. 1-4 — tools.

visible ripples (figs. 7: 7; 13: 8). The use of that technique was recorded most probably in
the case of the group of finds from the site in Koszyce (Proszowice district; Budziszewski —
Gruzdz 2013, 169) and other individual finds (Migal 2006, 526);

2) With a punch. These blades have similar morphological features as those mentioned
above, but ripples are more visible (fig. 7: 4, 6).

Tools

Tools were produced from flake semi-raw material (endscrapers, notched blades, per-
forators, denticulate tools, scrapers, and borers) and blade semi-raw material (truncated
blades and burins).

On the metric diagram, there are two identifiable sets of points — the first one represents
primarily blade tools and a small portion of flake tools. That assemblage includes almost all
artefacts discovered in features 5 and 19, while the second — almost exclusively artefacts
from feature 13 (fig. 25a). Similar relationships between the parameters and the category
of artefacts were recorded in the case of the thickness and width diagram (fig. 25b).

Observations made in the case of the flint inventory of the Globular Amphorae culture
from Mierzanowice (Balcer 1963, 119) and the refitting from feature 11 of the Corded
Ware culture from the site Wilczyce 10 (Borori 2018; 2020), indicate that flakes obtained



Archeologické rozhledy LXXIII-2021 187

e e e e e e e e s

Fig. 22. Wilczyce, site 10, feature 19. Flint artefacts with evidence of use-wear: --- presence of use-wear
traces; 1 — endscraper; 2 — truncated blade; 3 — projectile point; 4 — perforator; 5 — denticulate tool;
6 — retouched blade; 7 — fragment of a tool; 8-9 — retouched flakes.

during the manufacturing of four-sided axes were also used to make tools, which — with-
out doubts — is also true in the case of inventories from the analysed features. These are
primarily retouched flakes and other small tools that can be referred to as “informal tools”
(Andrews — Greubel 2008, 29-30).

In the case of the tools, in addition to the already mentioned truncated blades, which are
the most characteristic blade tools of the Globular Amphorae culture (Balcer 1983, 216),
our attention is also drawn to the presence of two burins. In the case of the former, a mor-
phologically similar specimen of a truncated blade was discovered at the Putawy-Wtos-
towice site (Niezabitowska-Wisniewska — Wisniewski 2018, 280), while burins are only
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Fig. 23. Wilczyce, site 10, feature 19. Microscopic photographs: 1— endscraper, a — scraping hide; b — marks
left by the haft; 2 — truncated blade, traces associated with the processing of bone/antler.

sporadically recorded finds. Among the grave goods from the Lublin Upland only one
specimen of such tool has been identified to date (Bronicki 2000; 2016, 56-57). The same
applies to Podlasie and Mazovia, where only one specimen was discovered in a grave in
the village of Zaborze (Nasielsk commune; Mazurowski 1977, 162; Gawroriska — Biato-
warczuk 2011).
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Discussion concerning the results of the microscopic analysis

The traseological study of the finds demonstrated that in each feature there were artefacts
with evidence of use-wear (tab. 2). In the case of the core and splintered pieces, there were
deformations associated with their preparation and subsequent exploitation to produce
semi-raw material. Artefacts from features 5, 13, and 19 were made not only from the
collected flint raw material but also damaged or flawed axes, the remains of which — man-
ifesting as polished surfaces — were observed on the surface of the splintered piece and
the unworked flake.

Economic activities associated with the analysed features required using both typolog-
ical tools and semi-raw material in the form of unworked blades and flakes. The intensity
with which these artefacts were used differed, although in most cases they were heavily
exploited. An example of long-term use is the chunky endscraper — its front and lateral
edges became rounded as a result of its use, which is visible with the naked eye (fig. 22: 1).
These traces, together with the burnishing that is visible at a higher magnification, are the
argument to support the thesis that the tool was used for a long time for scraping dry hides.
The endscraper was most probably wrapped with leather to protect hands during work,
which is indicated by the traces observed on lower parts of the lateral sides of the tool.

In addition to scraping hides — an activity that was a very important part of the longer
process associated with leather dressing, another activity documented by the presence of
use-wear marks on several specimens was the processing of plants. Traces associated with
treating plants were recorded on the edges and surfaces of truncated blades, retouched
blades and flakes, the denticulate tool, and unworked blades and flakes. The processing
of plants covers a wide range of activities. The recorded use-wear evidence — chips, graz-
es, light and shiny burnishing or — the opposite — matt areas with scratch marks caused by
contact with abrasive material, covering large parts of surfaces of the artefacts or located
only on their edge — not only indicates the variety of performed actions — cutting, scraping
and splintering — but also the diversity of plants that were treated. Except for one specimen,
all finds from the analysed features were used for several different activities. Apart from
the truncated blade discovered in feature 5, which might have been used as a part of a com-
posite tool for reaping crops (fig. 8: 2), the remaining artefacts were probably used for
processing plants that were essential ingredients of the everyday diet and to manufacture
everyday objects. These may have been fine branches, twigs, birch bark, nettle, linen fibres,
or other plants. Residues of some of them, in the form of macroremains, were discovered
in Late Neolithic features, thus confirming their use (Lityriska-Zajqc 2005; 2008) by spe-
cific communities. The analysed assemblage also contained tools for scraping and cutting
wood. Furthermore, traces associated with woodworking were discovered on the cutting
edge of the flint axe.

In addition to treating hides and wood, several artefacts bear evidence of activities
associated with scraping bone, processing bone/antler, and scraping some sort of an un-
specified non-organic material, and the broken projectile point served as an arrowhead
mounted on a shaft.

The assemblage of flint materials from feature 19 was the largest of all assemblages
analysed in this paper (fab. 2) and compared to the other two features had the greatest
number of specimens with identified use-wear traces, whereas — proportionally — the great-
est number of used finds compared with the total number from the feature was recorded
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Tab. 2. Total numbers of analysed,
unused and used artefacts, show-
ing the raw materials and work per-
formed in features.

Feature 5 | Feature 13 | Feature 19
Analysed artefacts (total) 17 31 21
unused 7 17 12
used 10 14 9
raw material and activities
hides
scraping 1

wood

scraping 1

processing 1 1

plants/wood
scraping 1 1

processing 1 1

plants
cutting 1

processing 3 4 1

bone
scraping 1
bone/antler

processing 2 1
point 1
non-organic raw material

scraping 1

soft raw material

cutting 1 1

hard raw material

boring 1

unspecified

boring/carving 1 1

scraping 2
cutting 2

strike-a-light tools ? 1

in the case of feature 5. Activities performed by the community that created features 5,
13, and 19 were associated with the settlement and occupation of the site, with working
in wood and processing plants being the dominating type of actions. Feature 19 is charac-
terised by the presence of the intensely used endscraper and a weaponry artefact (arrow-
head), while feature 13 contains tools used for scraping bone and processing bone/antler.
It is worth noting the presence in feature 5 of a flint axe, carefully polished and smoothed,
used for settlement-type woodworking.

Flint materials of the Globular Amphorae culture originating from different sites in
Poland were subjected to a series of traseological analyses. Although the nature of those
sites varies, they have one thing in common — they are assemblages with small numbers
of artefacts. Site Kowal 14 located in Kuyavia Lake District (Pojezierze Kujawskie) was
identified as a burial and ritual site (Osipowicz — Pomianowska — Makowiecki 2014). Five
flint artefacts subjected to microscopic observations were used to punch leather, reap crops,
and perform other unidentified activities. The flint axe discovered in the feature of the
Globular Amphorae did not have any use-wear evidence and the presence of traces asso-
ciated with the repair of the cutting edge should be interpreted as an element of a funerary
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Fig. 24. Wilczyce, site 10. Metric diagrams of flakes. 1 — feature 13; 2 — feature 19; 3 — feature 5.

ritual. At the multi-culture site in Ludwinéw (Kuyavia) archaeologists also discovered
remains of the Globular Amphorae culture settlement, including two flint axes that most
probably were used for working in wood (Winiarska-Kabaciriska 2017a). They were parts
of a grave goods assemblage. At the multi-culture site in Jordanéw Slaski, six finds from
a selected assemblage of artefacts linked to the Globular Amphorae had use-wear traces.
They were the result of processing herbaceous plants, wood, and bones, while the projec-
tile point was used as a point (Kufel-Diakowska — Mozgata-Swacha — Bronowicki 2018).
The analyses of artefacts from a grave on site 3 in Koszyce (Lesser Poland) indicated that
ten artefacts had use-wear traces and were used for processing plants (crops), scraping
hide, and butchering (PyZewicz 2013). Flint axes and chisels from that grave partly bore
marks left by work associated with processing organic materials and partly were unused.
The flint material discovered in the megalithic tomb in Kierzkowo in the Patuki region
showed the presence of three specimens with use-wear traces, which were used for scrap-
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Fig. 25. Wilczyce, site 10. Metric diagrams of tools. 1 — truncated blades; 2 — burins; 3 — retouched chunks;
4 — retouched blades; 5 — denticulate tools; 6 — endscrapers; 7 — perforators; 8 — borers; 9 — scrapers;
10— notched blades; 11 — retouched flakes. Key: yellow colour —feature 5; black — feature 13; red — feature 19.

ing wood, reaping crops, and treating some sort of a hard raw material (Winiarska-Ka-
baciriska 2017b).

The above-mentioned results of traseological studies indicate the diverse range of activ-
ities that were performed by the Globular Amphorae culture community, and the observa-
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tions made during the analyses of the artefacts from Wilczyce fall into line with the find-
ings made at other Globular Amphorae culture sites, both sepulchral and settlement sites.
The specific aspect of the site in Wilczyce is the much more visible treatment of plants,
the processing of which may have been associated with the greater demand of the Late
Neolithic communities for plant-based products (Van Gijn 2010).

Final remarks

The analysis of the structure of materials from features 5, 13, and 19 demonstrated that
Swieciechéw flint was the basic raw material treated by the Globular Amphorae culture
communities, whereas banded flint was definitely less important for flint manufacturing
activities. It is a very different situation to that known from the settlements in Mierzanowice
(Balcer 1983, 118) and Krzczonowice (Jedynak 2009, 166). According to Budziszewski’s
(1990) findings for grave and settlement-type inventories from the territory of Mazovia,
blades and tools made from blades were primarily produced from chocolate flint and Turo-
nian flint (Swieciechéw, Goscieradow, and Ozaréw flint), whereas axes — from banded and
Swieciechéw flint. Similar relationships were recorded in the case of the site in Wilczyce,
with the provision that in this case chocolate flint was also used for the manufacturing of
axes.

Considering the nature of the obtained archaeological sources, it is a typical settle-
ment-type material reflecting different activities and flint knapping concepts. That inter-
pretation is based on the diverse set of tools and the small number of blades, which is very
representative in the case of settlement sites. However, in this case, it is impossible to de-
termine which of the performed activities was the leading one. Despite the settlement-type
nature of the inventory, it stands out compared with others, not only those from the area
of Lesser Poland but also other regions. Above all, there is the diversity of tool forms and
the high quality of blade artefacts, especially truncated blades, produced from regular,
slender blades.

Two separate and different assemblages of artefacts confirm the presence of two tech-
nological trends. The first one is associated with the manufacturing of tetrahedral forms,
based on Swieciechc’)w, chocolate, and banded flint, while the second one — with the blade
and flake exploitation of cores that were produced from chocolate and Swieciech6w flint.
Without doubts, the execution of both trends was affected by the availability of good
quality flint raw material, which is one of the key factors in organising the production
(Andrefsky, Jr. 1994, 23).

However, the small number of flakes that came from the production of axes seems to
prohibit us from formulating the thesis that the analysed material is the residue of special-
ised flint workshops associated with the manufacturing of four-sided forms, as this was in
the case of the Corded Ware culture communities (Borori 2017; 2018). It was rather an in-
dividual production motivated by the current demand for that type of artefacts and it seems
that they were a constant element of the equipment used in the discussed settlement.

Perhaps the axes were brought to the site following their preliminary treatment, and in
the settlement, they were only undergoing the final stages of the manufacturing process.
A similar interpretation associated with the production of axes was formulated on the basis
of the analysis of the material from the settlement in Sleza 11/12 (Bronowicki 2003, 60).
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249, supplemented by T. Boron.

As already signalled, the presented flint inventory stands out from other assemblages
defined as settlement-type inventories because of its structure. In particular, the presence of
blades and blade tools is in this case the factor that determines its high research potential.
That type of artefacts is much more often recorded in grave goods assemblages (Nosek
1950, 72, 120; Wislariski 1966, 225; Halicki 1970, 307; Mazurowski 1977, Bagbel 1979, 71;
Scibior — Scibior 1990, 189; Scibior — Kokowski — Koman 1991, 88; Juchelka 2009, 96)
than in waste material from settlements. However, fairly large assemblages of blades and
blade tools were collected from features discovered in the settlements in Mierzanowice
(Balcer 1963) and Opava-Katefinky-Malé Hogtice (Kopacz — Prichystal — Sebela 2014,
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110-111). This provides us with the opportunity to make some comparisons in terms of
technological and organisational aspects of flint production. In the case of both above-
mentioned assemblages, like in the case of Wilczyce, researchers recorded broad tool
spectrums.

In Mierzanowice, based on the recorded archaeological material and its classification,
we also can talk about two independent flint production trends: the manufacturing of axes
and the exploitation of blade and flake cores. Size parameters of the blades were similar
to those recorded for the finds from Wilczyce, whereas at the above-mentioned site in
Czechia the structure of the inventory indicates the exploitation of multi-dimensional and
single platform blade cores. The lithic chipped industry was rather microlithic and its
technological features suggest the use of a hard percussion. The third variant of creating
semi-raw material is the splintering technique. These standards set out for the flint indus-
try of the Globular Amphorae culture at the Czech site visibly differ from the technolog-
ical indices diagnosed for the material that comes from the analysed features on the site
in Wilczyce.

When we compare the results of flint knapping activities from the site Wilczyce 10
with other archaeological sources from regions characterised by the presence of worse
quality raw materials or entirely lacking such resources, the manufacturing activity of the
Globular Amphorae culture communities in those areas comes across as rather poor or
limited.

At the site Domastaw 35 (Kobierzyce commune) only 43 flints were collected from
30 excavated features, including 13 chunks (Sysiak — Waszczuk — Was 2010, 292), where-
as at the site in Siciny (Géra district) located in Lower Silesia only two flints were record-
ed (Wojciechowski 1971, 63). Sparse flint materials were also discovered during archaeo-
logical works at the site Wilkostowo 23/24 Aleksandrow Kujawski commune; Domariska
2015, 320) and Janowice (Wroctaw district; Sobkowiak-Tabaka 2016, 316). At another
site in the Kuyavia region, archaeologists also recorded only several flint specimens, in-
cluding unworked and retouched blades and a scraper (Grygiel 2013, 168). Redecz Kru-
kowy site (Brzes¢ Kujawski commune) was the place of production of mainly small flakes
and splintered pieces (Papiernik — Ptaza 2015, 229). A small number of flint artefacts
was also unearthed in a Globular Amphorae culture feature at a site Lovosice in Czechia
(Zapotocky — Dobes 2000), where flint knapping activities were limited to producing fla-
kes and flake tools (Vencl 2000).

The finds from Wilczyce analysed in this paper without doubts create an assemblage
that is representative of the flint production of the Globular Amphorae culture in the area
of Lesser Poland. This is highlighted not only by the similar raw material structure of the
inventories but also the presence of diagnostic forms such as axes and regular blades. The
selected archaeological sources thus constitute a diagnostic material that enabled us to carry
out a detailed and comprehensive interpretation of flint manufacturing of the Globular
Amphorae culture, and in terms of their typological and technological diversity it is unique
for the eastern parts of Central Europe. In light of “C dates obtained from the analysis of
samples of the charcoals retrieved from features 13 and 19 (fig. 26: 1) we may state that
the Globular Amphorae culture communities that occupied the Wilczyce microregion were
associated with the oldest settlement phase on the Sandomierz Upland (fig. 26: 2). This is
also confirmed by “C dates with similar parameters obtained from other archaeological
siteslocated in that area (Pasterkiewicz 2020, 70-71).
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