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Neolithic ceramic figurines

Several approaches to analytical study
of the ceramic artefacts perceived as cultural heritage

Neolitické keramické plastiky

Nékolik moZnosti analytického studia
pamatkové cennych keramickych artefaktd

Ludmila Kandkovd - David Hons - Vojtéch Nosek -
Peter Téth - Patrik Urban

The article aims to present the results of the analysis of eight Neolithic ceramic figurines from the Lengyel
culture settlement TéSetice-Kyjovice — Sutny, Czech Republic. We indicated the possibilities for acquiring
analytical data, although destructive methods were unacceptable. We included methods neglected to date,
but widely available in the common archaeological laboratory. Information on the composition of the
ceramic matrix, the provenance of inclusions, the techniques used for shaping, firing, operating and dis-
carding are all of key importance for advancing the discussion on the interpretational potential of ceramic
anthropomorphic figurines from typological and religionist discourses to analytically-focused discussions
supported by hard data. Two serious factors have thus far prevented the widespread use of analytical
methods: the destructive nature of the evidential analyses, which is contradictory to heritage protection and
general awareness of the value and rarity of such finds. The second factor relates to the prohibitive cost
of analyses when applied to a statistically robust number of samples. On the other hand, in the absence of
broad mapping of measurable data, we will remain dependent on only individually published analyses of
isolated samples, typically from a different culture, period or geographical territory. We believe the use
of non- and semi-destructive methods offers a solution. With the aim of achieving the lowest destructive
impact, we conducted an analysis of eight ceramic figurines by use-wear analysis, high resolution 3D ana-
lysis, portable-X-ray fluorescence (p-XRF) measurements and microscopy of polished sections.

Neolithic — ceramic figurines — use-wear analysis — 3D analysis — semidestructive analyses — mass composi-
tion and shaping

Prispévek predstavuje vysledky analyzy osmi neolitickych plastik ze sidlisté lengyelské kultury TéSetice-
Kyjovice — Sutny. Chceme poukdzat na to, Ze je moiné ziskavat analyticka data, prestoZe destruktivni
analyzy jsou nepripustné. Zapojujeme dosud opomijené metody, které jsou dostupné v béZnych archeolo-
gickych laboratorich. Informace o sloZeni keramické hmoty, provenienci inkluzi, zpiisobu tvdreni, vypalu,
pouZivani a skartace jsou zcela klicové pro posun diskuse o interpretacnim potencidlu keramickych antro-
pomorfnich plastik od typologickych a religionistickych diskurzit k analyticky zamérené diskusi, podloZené
tvrdymi daty. Masivnimu nasazeni obvyklych analytickych metod pro vyzkum keramiky dosud brani dva
zavazné faktory. Predevsim jde o destruktivnost vypovidacich analyz, kterd narazi na pamadtkovou ochra-
nu a obecné povédomi o hodnoté a vzdcnosti takovych ndlezii. Druhym faktorem je cenovd nedostupnost
analyz pri aplikaci na statisticky robustni pocet vzorkii. Bez plosného zmapovdni méritelnych dat ziistane-
me nicméné odkdzdni na pouze jednotlivé publikované analyzy izolovanych vzorkii, obvykle z jiné kultury,
obdobi nebo geografické oblasti. Domnivdme se, Ze pouZiti nedestruktivnich a semidestruktivnich metod
miiZe byt reSenim. S cilem co nejmensiho destruktivniho dopadu jsme pomoci traseologie, 3D analyzy, p-XRF
a mikroskopie ndbrusii provedli analyzu na vzorku osmi lengyelskych Zenskych keramickych plastik.

neolit — keramické plastiky — traseologie — 3D analyza — semidestruktivni metody analyzy — sloZenf a tva-
feni hmoty
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1. Introduction

The study of Neolithic ceramic figurines in Central Europe has stalled in a formal typolo-
gy that does not result in any new information about the society of their creators. Unfor-
tunately, archaecometric analyses of ceramic figurines published to date (e.g., Applbaum —
Applbaum 2002; Gregerovd — HloZek 2009; Kreiter et al. 2014, Licka — HloZek 2011,
Marangou 1996; Porcic 2012; Porcic¢ — Blagojevi¢ 2014) remain individual data for large
areas, cultural units and chronological periods. Therefore, it is not possible to conclude
whether these results are truly characteristic for the majority of ceramic anthropomorphic
figurines in their specific geographic, chronological and cultural framework. If a single
sample from a site is analysed, we do not obtain any information on the important phases
of the operating chain, between manufacture and final deposition: phases of use (functio-
ning in the designated social role), discarding, primary deposition and any accidental or
intentional dispersion. These data are necessary to trace the deliberate processes and the
established pattern of operating with figurines, which is a precondition for a deeper social
analysis of this phenomenon. To this end it is necessary to analyse a representative sample,
and ideally, all fragments from a particular settlement and (which is often neglected) com-
pare their composition, technological, operating and spatial data with contemporaneous
pottery of that site. The benefit of such comparisons was readily apparent in the analysis of
several sites from the north of the Danube (Kreiter — Szakmdny — Kdazmér 2009, 113-116),
where the analysis of fine pottery documented standardisation across settlements, whereas
coarse pottery varied at individual settlements. The operating schemes and their sharing
are also important for the interpretation of ceramic figurines. Hence, the aim of this article
was to include analytical methods that could significantly contribute to the knowledge of
the operating chain of production, use, discard and spatial dispersion of fragments, while
also being financially affordable and minimising the destruction of artefacts. This meant
those methods that led to or enable an analysis of a statistically significant number of sam-
ples. The main part of the methods employed thus far for ceramics analyses was avoided due
to one or both of these limits. Micro-CT (u-CT; Kreiter et al. 2014; Licka — HloZek 2011),
and micro-sections (Kreiter 2007, Gregerova — HloZek 2009) were mainly employed for
anthropomorphic figurines in Central Europe.

If the ratio of fragmented figurines was close to 100 %, we could use information not
only from the figurine surface, but all available information from its fracture surface.

The effect of u-CT could be partly substituted by high-resolution 3D analysis, and po-
lished section microscopy. 3D documentation was able to differ distinct layers of ceramic
mass and connections of parts of the figurine modelled separately. Microscopy of polished
sections (Daszkiewicz — Schneider 2001; Petrik — Nikolajev et al. 2016; ) shows the orienta-
tion of lengthwise inclusions and pores, which reflect the original direction of the shaping
force and press. Thin-sections could be substituted by polished-sections in the majority of
observed parameters. Inclusion shape and fraction, the matrix percentage, the orientation
of lengthwise inclusions and pores could be easily observed on the fracture surface, lightly
polished to create a small area in the figurine cross-section direction. Only optical identi-
fication of mineral inclusions (Quinn 2013; Gregerova 2010), which plays a role in pro-
venance analysis (comparing them with local geological maps), could not be substituted
by this lightly destructive method. Only some inclusions (graphite, mica, older ceramic
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particles) are identifiable on polished sections. Nevertheless, we believe, it is possible to
obtain certain provenance information with the help of XRF measurement, and a compa-
rison of large collections of original and experimental samples in future research. Thus,
provenance data were not the goal of this study, as this required wide field sampling and
creating a baseline for p-XRF measurements. This is the goal of our future research.
We used p-XRF to measure chemical composition, with the goal of comparing analysed
figurines with each other. The advantages of p-XRF are availability and mobility enabling
measurement in individual museums and institutions, thus eliminating the need to trans-
port fragile figurines. Although using in situ measurement with handheld p-XRF devices
was opposed in the past (Shackley 2011, 12—15), this method was validated in recent years
(Papakosta et al. 2020; Scott et al. 2018; Petiik — Prokes et al. 2016). Detailed testing
showed that a series of several measurements for 60 seconds or one measurement for
380 seconds produced a result comparable to laboratory XRF. Measurement of a fracture
area produced a better result than that of a polished section (Bergman — Lindahl 2016,
Simsek Franci 2019). The risk of certain dispersion of measured values, related to inho-
mogeneity in the mass composition in the case of prehistoric ceramics, could be minimi-
sed by sampling a small amount of material from the fracture area, after its topography
was documented in high resolution 3D. This powder sample could be crushed and homo-
genised before p-XRF measurement. Better methods of non-destructive measurement of
chemical or mineral composition exist (IR, Raman, PIXE); nevertheless, no one method
is commonly available in archaeological institutions.

Qualitatively new data on operation and discard processes can be obtained by optical
microscopy, use-wear analysis and micro-topography using high-resolution 3D photo-
grammetry. Figurine surfaces preserve many intentional and accidental traces related to
pre-firing and post-firing treatment (connections of individual parts, coarsening, polishing,
finger prints, thermic shock, pigment or graphite coating), frequently repeated manipula-
tions, discarding impact and post-depositional processes. All of these data can be observed
with sufficient magnification. 3D analysis plays a special role in fracture micro-topogra-
phy, which can provide, in the analysis of a large collection and in comparison with ex-
periments, data to identify the cause and process of fragmentation of the originally intact
figurine. Moreover, digital analyses can freely rotate, cut and remove a heterogeneous
texture that obscures the actual 3D data during real visual observation. If any analysis of
valuable archaeological artefacts that will or may lead to its certain change (sampling,
polished sections, completion, etc.) is considered, it is essential to document the intact
figurine prior to any further procedure. Fractures provide potentially important data, which
are all too often permanently covered by conservation and restoration impact in our prac-
tice. As we do not yet know with certainty whether the figurines were fragmented deli-
berately or were randomly damaged in post-deposition processes, we do not know how
common or rare one or the other type of handling was, and the precise conservation and
analysis of the microrelief of each fracture on each figurine is a necessary condition. It
should be applied to all finds prior to their reconstruction, replenishment, etc. Neglecting
this phase in the collection of archaeological data usually irreversibly deprives us of va-
luable information, as the breakdown of the reconstructed figurine into the original frag-
ments usually damages the original surface of the fractures.
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Fig. 1. Localisation of TéSetice-Kyjovice — Sutny site in Lengyel culture territory.
Obr. 1. Umisténf lokality TéSetice-Kyjovice — Sutny v oblasti lengyelské kultury.

2. Material/collection

We chose TéSetice-Kyjovice (fig. 1) as our model Neolithic settlement site, specifically
the Lengyel period of its occupation. The main reason for this choice is the low extraction
of archaeological data from the largest and most spectacular assemblage of Neolithic figu-
rines from the same site in Central Europe. The site at the “Sutny” location was discovered
in 1956, and greater archaeological work began here in 1964. Systematic excavations have
been conducted at five areas designated as Sutny I-V since 1967 (Podborsky 2001, 13-36;
Podborsky — Kazdovd — Kovdrnik 2005, 43-70; Vostrovskd 2018, 33-37). A systematic
geophysical survey was conducted over an area of 17.2 ha in 2007-2011 (Milo 2013).
Besides Lengyel occupation, a vast community area of the Linear Pottery culture (13.5 ha)
and a Stroked Pottery culture settlement and graves are also documented in the Neolithic
period (Kazdova 2005a, 80-87). The size of the settlement in the Lengyel culture period
was at least 7.7 ha (294 settlement features, four graves, a rondel). It is situated in the
southern part of the “Sutny” location and partially overlaps with the areas of the two other
Neolithic cultures (Kazdovd 1984; Kazdova 2005b, 88-112; Milo 2013, 86; Podborsky
1988; Vostrovska 2018, 35-36). More than 350 fragments of anthropomorphic figurines
(Kazdovd 2005D, 104) were discovered here, making it the largest collection from a single
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site in the whole of Central Europe (Kalicz 1998, 65). The next largest collections of Len-
gyel anthropomorphic figurines was from the S¢€ site in Hungary and Unterpullendorf in
Austria, each with around 130 fragments (Kalicz 1998, 65), which are also exceptionally
large assemblages for the Lengyel environment (Paviik 2003, 311). Moravia appears to be
a specific territory with more than 1,600 anthropomorphic figurines (Kovdrnik 2010, 91);
in contrast, Lower Austria has approximately 200 (Berg — Maurer 1998), Hungary appro-
ximately 300 ({lon 2007), and southwest Slovakia just over 40 specimens (Beljak PaZino-
vd 2016).

The anthropomorphic figurines chosen for analysis (fig. 2) were selected on the basis
of their macroscopic differences (colour and texture of ceramic matrix) and their localisa-
tion in distinct features of the site (fig. 3). Four of them were found in the space between
the ditch and the outer palisade of the rondel (TK001, TK005, TK006, TK008), two (TK002,
TKO003) were from feature 170 (clay pit in superposition with the palisade (it preceded the
construction of the rondel; Podborsky 1985, 104—105), and the last two (TK004, TK007)
were from a feature to the east of the rondel’s outer palisade (tab. I). Nine fragments were
from seven standing female figurines of the so-called ““Strelice type” attributed to phase
Ia of the Lengyel culture in Moravia (Podborsky 1988, 65—66). One fragment belongs to
a sitting figurine (TK006). The arm part (understood as a typological-dating element) is
missing, and the sculpture was dated (phase Ia) based on a parallel to the figurine from
Stielice-Bukovina (Podborsky 1983, 54).

1D Evidence n./Inv. €. Feature/Objekt Depth/Hloubka | Type/Typ chltglz::i;:)ijy
TKOO1 205A_5070 205A 50-70 Strelice MMK la
TKOO2A, B - 170 - Strelice MMK la
TKOO03 170J_100-120 170) 100-120 Strelice MMK la
TKO04 504D_P 504D povrch Strelice MMK la
TKOO5 K72592 48B_0-20 48B 0-20 Strelice MMK la
TKO06 K81096_153A_20-40 153A 20-40 Strelice MMK la
TKOO7 494C_120-140_3599 494C 120-140 Stielice MMK la
TKOO8A, B K 35947 KBS, pfikop, JV segment 240-260 Strelice MMK la

Tab. 1. Overview of finding context of analysed figurine fragments.
Tab. 1. Pfehled néalezovych kontextl analyzovanych fragmentd plastik.

3. Methods

The 3D photogrammetric method of a submillimetre resolution was used both for docu-
mentation purposes and for digital observation of both the intact and fractured surface of
figurines. Initial images (80—120 images of the object) were taken with a Nikon D7200
digital SLR and a Nikon 18—140 mm lens at a fixed focal length of 35 mm. The minimum
resolution of the 3D model was defined using GSD (ground sample distance) so that at
a photograph resolution of 6,000 x 4,000 pixels, 0.1 mm corresponded to a single pixel
on the surface. The accuracy was actually higher in practice: according to the generated
software record, the ground resolution averaged 0.02 mm pixel, which corresponds to one
pixel covering an area of 4 x 4 pm, while the error in the reprojection and reconstruction
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Fig. 2. Analysed samples of Neolithic ceramic figurines from settlement of Lengyel culture in TéSetice-Ky-
jovice — Sutny.

Obr. 2. Analyzované vzorky neolitickych keramickych plastik ze sidlisté lengyelské kultury v TéSeticich-Ky-
jovicich — Sutnéach.

of the three-dimensional model morphology was approximately 0.5 pixel. The images
were evaluated using Agisoft Metashape (version 1.5.2) with an emphasis on the resulting
quality, not on time efficiency: the computing time in the Lenovo Legion y740 docking
station was on average around 3 hours per artefact.

A reflected-light microscope (Olympus BX51M) with 50%, 100x and 200x magnifica-
tion was used in the use-wear analysis of the figurine surface, residue identification, obser-
vation of thermic cracks, and in the analysis of the polished section area.
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Fig. 3. Position of analysed fragments of Neolithic ceramic figurines in settlement features.
Obr. 3. Poloha analyzovanych fragment( neolitickych keramickych plastik v sidlistnich objektech.

Polished sections were prepared in Situ on the original fracture surface of each sample,
in the direction of the figurine cross-section. The surface was documented before sampling.
Soft wet-grinding was applied in a small area of the figurine fracture (1 cm?) using the wet-
grinding set LaboPol-20, without any cleaning or impregnation. Semi-destructive impact
meant that the destruction was limited to a very small area and without any impact on the
visual quality of the artefact, its integrity, colour, mass structure etc. Basic petrographic
parameters (matrix/temper ratio, shape, sharpness and sorting of inclusions, orientation of
lengthwise inclusions and pores, homogeneity and colour of matrix, ratio and shape of
pores) were documented based on common methodology (Quinn 2013).

A benchtop Rigaku NEX CG EDXRF (Pd anode 50W, SSD detector 145 eV resolu-
tion) and a portable Olympus Delta Professional device (Rh anode, penetration of X-ray
radiation 3—4 mm) were used to acquire chemical composition data. The benchtop device
measured a total of 15 elements in the samples (Al, Si, K, Ca, Ti, Cr, Mn, Fe, Ni, Cu, As,
Rb, Sr, Ba, Pb). The portable device measured the same elements, except Ba. Some other
trace elements were measured only in some cases. Each sample was first measured with
a p-XRF in the “light matrix” mode, which is suitable for studying elements with a lower
percentage in the matrix. The p-XRF device was calibrated periodically by plate 139 of
BAS (ISO 9001:2016). Heavily represented earth elements such as Si and Al were scree-
ned out. The values are given in parts per million (ppm). Three in situ measurements for
90 seconds were conducted on three different areas (nine measurements in total): an origi-
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nal fracture surface, on a refreshed fracture surface, and the outer surface of the figurine.
As is common with this methodology, the median was used for the results of the p-XRF
measurements (individual median values were rounded). One gram of material was then
collected from each sample (from the fracture surface) for analysis with the benchtop XRF
in the form of compressed powder tablets (in indirect excitation mode using secondary
disks, one measurement per disk, 120 seconds). Data were processed only by PAST program
(normality tests, Wilcoxon test), due to a low number of measurements and samples; and
Office Excel was used to visualise the plotting of p-XRF values to benchtop XRF values.

4. Results

4.1. Ceramic petrography

Samples that were macroscopically different were chosen so that the greatest variability
of used materials and technologies could be captured. Even the results of polished section
analyses were highly differentiated from the perspective of the ratio of the matrix and in-
clusions, fractions and the sharp-edged nature of inclusions, and the shape and orientation
of pores (tab. 2; fig. 4-7). The ratio of inclusions in the matrix ranged from 5 % (TK003
and TK004) up to 40 % (TK002 and TK006). The matrix was homogeneous in seven of
eight samples, brown or greyish in colour, and alternating in one sample in some cases
(TK002, TK006 and TKO007). Inclusions were oval and rounded in the majority of sam-
ples, whereas sharp-edged inclusions were few or absent. Regular non-random presence
of sharp-edged inclusions, i.e., drilled and intentionally prepared temper were observed
only in sample TKOO0S. Slightly sharp-edged inclusions were detected in samples TK002
and TKOO7. Also inclusion sorting was proven in only two samples (TK003 and TK004),
which probably correlated with the low ratio of inclusions in the matrix. Typical length-
wise inclusions were identified in only one sample (TK002), oriented in one direction.
Oval elongated inclusions also seemed to be oriented in one direction (TK005, TK006
and TKO007). Pores were present in only half of the samples, and even their ratios were low,
up to 1 %, and exceptionally up to a maximum of 5 % (TKO003). Their orientation was
organised. In the case of sample TK004, elongated channel-shaped sharp-edged cracks
formed a rough semi-arc. This probably reflected the method of mass formation.

Sample Observed parameters
TKOO1 | 1.20 % inclusion, 80 % matrix.
2. Oval and round, several irregular in shape, slightly elongated, slightly sharp-edged.
3. No direction is dominant.
4. Poorly sorted.
5. Homogeneous, fine, brown-gray matrix.
6. About 1 %, elongated slightly channel-like vids with irregular edges, one orientation predominates.
TKOO2 | 1.40 % inclusion, 60 % matrix.
2. Most elongated oval or rounded with rounded edges, occasionally elongated sharp-edged.
3. One direction predominates (slightly diagonal from the upper left to the lower right corner in the image).
4. Poorly sorted.
5. Homogeneous, fine matrix, alternating light gray and dark gray areas (speckled pattern).
6. About 1 %, rounded or irregular in shape, here is not the dominant direction.
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TKOO3

5% inclusion, 95 % matrix.

The vast majority of inclusions are rounded or oval with rounded edges.

There is no dominant direction, elongated inclusions are almost absent.

Well sorted.

LA wIN

Homogeneous, fine matrix with a slightly marbled pattern (in which a certain uniform orientation
can be observed), light gray and dark gray.

o

About 5 %, elongated irregular shape with rounded edges, very similar orientation with direction
of marbling in matrix.

TKOO4

—

. 5% inclusion, 95 % matrix.

N

. Most inclusions are very small, occasionally larger, rounded edges, probably without the addition

of slag.

w

. Elongated inclusions are not present.

>

Well sorted.

w

. Matrix slightly heterogeneous, one type of material very fine structure, light brown-gray color.

The second type is gray to dark gray, slightly coarser fraction.

o

. Less than 1 %, elongated channel-shaped sharp-edged cracks, form a roughly semi-arc, which

may indicate the method of mass formation.

TKOO05

—

.30 % inclusion, 70 % matrix.

N

. About half of the inclusions are oval or round with rounded edges, the other part of the inclusions

is oval or oval in length with slightly sharp to sharp edges.

w

. Typical elongated inclusions are not present, but slightly oval elongated yes. Their orientation

is approximately the same (in the image diagonally from the upper left corner to the lower right.

Poorly sorted.

Matrix homogeneous, small grains, gray, brown or darker gray.

. They have not been identified.

TKO06

. 40 % inclusion, 60 % matrix.

P NV ES

. Most inclusions of irregular shape, slightly sharp-edged, a smaller part oval or irregular in shape,

rounded edges.

w

. There are no typical elongated inclusions, but thicker elongated irregular shapes have a very similar

orientation in the photo from the lower left corner to the upper right.

. Poorly sorted.

. Homogeneous, slightly coarser matrix, speckled pattern, alternating light brown-gray with gray.

. They have not been identified.

TKOO7

.30 % inclusion, 60 % matrix.

N|=|on|lun| s~

. The vast majority of inclusions are oval or circular in shape with rounded edges. Only occasionally

slightly sharp-edged pieces.

w

. Oval slightly elongated inclusions (of which there are very few) point diagonally from the upper

left edge to the lower right edge (pictured).

. Poorly sorted.

. Matrix homogeneous, alternating two dominant colors, orange-light brown and light brown.

. They have not been identified.

TKOO8

. 40 % inclusion, 60 % matrix

N[ =|an|uv|ln

. About half of an irregularly shaped inclusion, slightly sharp-edged, the other part oval or irregular

with rounded edges.

. Elongated inclusions are not present.

. Poorly sorted.

. Homogeneous, fine, brown-gray matrix.

N |A W

Less than 1 %, irregular in shape, without dominant direction.

Tab. 2. Petrographic description of ceramic figurine mass based on polished sections. 1 percentage of in-
clusions in the basic matrix; 2 shape of inclusions; 3 orientation of elongated inclusions; 4 material sorting;
5 properties and appearance of matrix; 6 prientation and shape of pores.

Tab. 2. Petrograficka deskripce hmoty keramickych plastik. 1 procentudlni podil inkluzi v zékladni matrix;
2 tvar inkluzi; 3 orientace protahlych inkluzi; 4 vytfizenost materialu; 5 vlastnosti a vzhled matrix; 6 orien-
tace a tvar poru.
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Fig. 4. Overview of polished-section microscopy of ceramic figurines mass. Magnification 50x. Numbers
of photos correspond with figurine ID. Arrows show orientation of lengthwise inclusions and pores.
Obr. 4. Pfehled néabrust keramické hmoty analyzovanych plastik pfi zvétSeni 50x. Oznaceni fotografii ko-
responduje s ID plastik. Sipky oznacuji orientaci podéInych inkluzi a péri.
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Fig. 5. Overview of polished-section microscopy of ceramic figurines mass. Magnification 50x. Numbers
of photos correspond with figurine ID. Arrows show orientation of lengthwise inclusions and pores.
Obr. 5. Pfehled nabrust keramické hmoty analyzovanych plastik pfi zvétSeni 50x. Oznaceni fotografii ko-
responduije s ID plastik. Sipky oznacuiji orientaci podélnych inkluzi a péro.
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WOk

Fig. 6. Overview of polished-section microscopy of ceramic figurines mass. Magnification 50x. Numbers
of photos correspond with figurine ID. Arrows show orientation of lengthwise inclusions and pores.
Obr. 6. Pfehled nébrust keramické hmoty analyzovanych plastik pfi zvétSeni 50x. Oznaceni fotografii ko-
responduje s ID plastik. Sipky oznacuji orientaci podéInych inkluzi a péri.
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Fig. 7. Overview of polished-section microscopy of ceramic figurines mass. Magnification 50x. Numbers
of photos correspond with figurine ID. Arrows show orientation of lengthwise inclusions and pores.
Obr. 7. Pfehled nabrust keramické hmoty analyzovanych plastik pti zvétseni 50x. Oznaceni fotografii ko-
responduje s ID plastik. Sipky oznacuiji orientaci podélnych inkluzi a pérc.
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SamplediEatiPen Eamplelsiatel K | ca | Ti |cr|Mn| Fe [Ni|cu|As|Rb|sr|Pb
Vzorek Zatizeni Forma vzorku
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 15900 | 16500 | 4900 | 74 |310(27000|32 |33 |16 |137|151| 30
TKOO1
Portable/Rucni | SOlid: sampling area/Pevny: | 51100 | 23600 | 6200 | 170|252 34400 123]178| 30
misto odbéru
Portable/Ru¢ni | Solid: outside/Pevny: vnéjsi | 16400 | 14600 | 6900 |121|386| 23900 | 31 90 [ 131 21
Portable/Ru¢ni | Solid: fracture/Pevny: lom | 15400 | 58700 | 5200 | 94 |269| 21600 | 23 88 | 151 22
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 15200 | 8720 | 3000 | 51 [210| 19600 |28 | 30| 7 | 138|149 21
TK002
.. | Solid: sampling area/Pevny:
Portable/Ru¢ni misto odbéru 12500 | 8600 | 3200 236| 18600 81 (11| 14
Portable/Ru¢ni | Solid: outside/Pevny: vnéjsi | 18700 | 12600 | 3900 | 52 |365| 25500 | 21 88 | 110
Portable/Ru¢ni | Solid: fracture/Pevny: lom | 11200 | 7200 | 3100 | 31 |185| 15600 | 19 78 | 106
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 21700 | 16200 | 4200 | 68 [299|26500 |31 | 41| 9 157|114 | 23
TKOO3
Portable/Rucni | SOlid: sampling area/Pevny:| 19604 | 19500 | 4100 | 23 |250| 20600 | 20 101] 96 | 18
misto odbéru
Portable/Ru¢ni | Solid: outside/Pevny: vnéjsi | 21400 | 8900 | 4400 | 54 | 616 | 19500 | 37 106 | 105
Portable/Ru¢ni | Solid: fracture/Pevny: lom | 20900 | 7100 | 4300 | 49 |370|20600| 19 | 16 | 4 |108| 91
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 13200 | 18800 | 4000 | 96 {328|29300| 31|32 | 15| 84 |126| 29
TKOO4
Portable/Rueni | S0lid: sampling area/Pevny:| 1146 | 36900 | 3500 | 45 |501| 17900 | 20 4 |54|95|15
misto odbéru
Portable/Rucni | Solid: outside/Pevny: vnéjsi | 19600 | 70100 | 4800 | 71 |576| 27500 | 41 71 |17
Portable/Ru¢ni | Solid: fracture/Pevny: lom | 11300 | 22700 | 5700 | 34 |762| 25800 | 31 9 | 61(107| 18
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 11100 | 15100 | 3400 | 84 |200|23200| 31 |31 | 13| 93 |151| 26
TKOO05
. | Solid: sampling area/Pevny:
Portable/Rucni misto odbéru 14500 | 19500 | 4700 | 34 |326| 22300 | 25 711137 16
Portable/Ru¢ni | Solid: outside/Pevny: vnéjsi | 12000 | 13100 | 4200 | 59 | 189| 16700 | 32 63 | 140
Portable/Ru¢ni | Solid: fracture/Pevny: lom | 14200 | 9200 | 3700 | 16 |185| 15700 7511716
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 26800 | 13600 | 2500 | 80 |238| 18300 |29 | 24 | 20 | 187 |182| 36
TKOO06
Portable/Rucni | >0id: sampling area/Pevny:| 51100 | 13900 | 2300 | 182|238 13600 | 13 105|151/ 40
misto odbéru
Portable/Ru¢ni | Solid: outside/Pevny: vnéjsi | 28500 | 11700 | 3400 | 103|259 15100 | 29 131|163| 33
Portable/Ruc¢ni | Solid: fracture/Pevny: lom | 23800 | 13800 | 2800 | 116|213 | 13900 | 23 117 [164| 35
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 20300 14300 | 6400 | 79 |382|36700 (39 | 35|11 | 155|198 | 24
TK007
.. | Solid: sampling area/Pevny:
Portable/Rucni | = *  ib&ru 18800 | 21600 | 6000 | 23 (386 27600 | 19 951148 1
Portable/Rucni | Solid: outside/Pevny: vnéjsi | 20500 | 48200 | 6800 | 36 |965| 31400 | 36 109|184
Portable/Ru¢ni | Solid: fracture/Pevny: lom | 18800 | 36600 | 5900 490| 31800 | 35 100(162| 12
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 16000 | 18700 | 4000 | 139|346| 23300 |32 | 31 | 12107 |154| 26
TKOO08
. | Solid: sampling area/Pevny:
Portable/Ru¢ni misto odbéru 13300 | 18000 | 4200 (204|298 | 18400 | 22 83 |142| 19
Portable/Ruc¢ni | Solid: outside/Pevny: vnéjsi | 14600 | 33900 | 6300 | 76 |429|23600 | 15 82 |204| 25
Portable/Ru¢ni | Solid: fracture/Pevny: lom | 16900 | 27500 | 7100 | 64 |351| 29900 | 17 95 [197| 26

Tab. 3. Results of XRF and p-XRF measurements.
Tab. 3. Vysledky mérfeni XRF.




Archeologické rozhledy LXXII-2020 393

Although all figurines were of the same type, chronology and site, their mass signifi-
cantly varied in macroscopic and microscopic observations. The chosen parameters proved
to be very appropriate for classifying larger collections into technological groups. Certain
other aspects must also be noted, especially that larger figurines were formed gradually in
several layers. These layers could differ significantly by material, as was evident macro-
scopically in several samples (TK004). Each layer must be evaluated separately. The gra-
dual layering of the volume of figurine material could even occur over a longer period of
time (Kreiter et al. 2014, 140). Hence, in addition to documenting the forming method,
the layering can also provide information on other aspects of the production process.

4.2. Chemical composition

Values measured by the portable system and subsequently with the benchtop XRF
were similar (fig. 8—13), although the benchtop XRF was more sensitive in detecting trace
amounts of elements, which the handheld device did not (Cu, As, and in some cases Cr
and Pb). There were several extreme fluctuations in the manual measurements compared
to the desktop XRF, which were probably caused by the presence of a specific inclusion
in the measurement field. Deviated values were related mainly to measurement on the solid
external surface of the figurine (TK004 and TK0O07 in Ca, TK003 and TKO07 in Mn),
which were could be coated by colour or other residues, whereas deviation in measure-
ment was lower on the original surface of the fracture (TK001 and TK007 in Ca, TK008
in Ti, TK004 in Mn). Measurements on the solid surface of the prepared sampling area on
the fracture deviated only in the case of Cr (TK001, TK006 and TK008). These deviations
can be easily eliminated by multiple measurements. All elements were measured (inclu-
ding Si and Al), but trace values were detected only by the benchtop device (tab. 3).

We identified several samples with significantly different values in some elements
(TKOO1 Ba value, TK004 Rb value, TKO0O5 K and Fe values, TK 007 Ti and Fe values,
TKO008 Cr value), perhaps indicating a different origin of either whole figurines or just the
components of the material (inclusions) brought to the production site. To confirm or re-
fute this hypothesis, it was necessary to conduct a statistical evaluation (PCA or DA) of
a much larger number of samples, followed by verification using a comparison with stan-
dardised samples fired from local clays, and with fine and coarse pottery of the site and
phase. Multivariate or statistical analyses were not conducted due to a low number of
samples. None of the analysed samples had the same composition; collection variability
corresponded with variability in petrography. Raw p-XRF data are presented in fab. 4.

4.3. Optical microscopy of figurine surface and use-wear analysis

Identified on the surface of the studied samples were use-wear traces of the final surface
treatment (polishing — samples TK001, TKOO8A), repeated contact with soft organic ma-
terials (samples TK0O1, TK004, TK00S, TK007, TKOO8A), post-depositional processes
(TKOO8A) and even technological deficiencies in production (fig. /4). In the case of the
superposition of several different layers applied to the surface of figurines, it was possible
to identify their sequence (sample TK007). The most conspicuous abrasion impact was
identified in a large, clearly demarcated zone of the neck area of figurine TKO0O0S (fig. 15).
Isolated striations were typical evidence of random post-depositional contact (samples
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Fig. 14. Overview of identified traces on the figurine surface. A — sample TKOO1 isolated striations and ther-
mal crack, B —sample TKOO1 rounding, C — sample TK004 — contamination, D — sample TKOO8A rounding.
Magnification 200x.

Obr. 14. Prehled identifikovanych stop na povrchu plastik. A — vzorek TKOO1 izolované striace a termické
praskliny, B —vzorek TKOO1 otérové zaobleni, C — vzorek TKOO4 kontaminace, D — vzorek TKOO8A — otérové
zaobleni. ZvétSeni 200x.

TKO001, TK004, TK008). The frequent presence of thermal cracks was an important fin-
ding. These were by no means only occasional macroscopically identifiable cracks tenths
of a millimetre wide, but abundant microscopic cracks (up to 50 um wide) that secretly
predetermined the durability of the entire figurine (samples TK001, TK002, TKOO8A).
However, the examination of cracks did not indicate that the monitored samples were evi-
dence of deliberate disposal by burning. As seen at point 02 on sample TKO005 (fig. 16),
the micro-crack runs between large inclusions (0.6 mm fraction), which could already have
been a weak point in the homogeneity of the matrix during firing.

A large number of post-excavation intrusive traces were also identified, a finding that
could improve the handling of artefacts during excavation and especially during conser-
vation work. These intrusions could be macroscopically misinterpreted as shiny abrasion
points or as evidence of a surface finishing process. The surface of the figurines was most
often contaminated by accidental contact with a brush dipped in lacquer, glue or other
substances (sample TK002, TK004). Frequent traces of brushing, including on painted
figurines, were regrettable, as this method of cleaning has resulted in the loss of the origi-
nal pigment layer in large areas (sample TK004).
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Fig. 15. Use-wear traces on upper back part of the fragment TKOO8A. Microphotos in location point 6.
Magnification 50x (bellow left) and 200x (bellow right).

Obr. 15. Stopy opotfebeni na horni ¢asti zadové partie fragmentu TKOO8A. Mikrosnimky v misté bodu 6.
ZvétSeni 50x (dole vlevo) a 200x (dole vpravo).

4.4. High-resolution 3D analysis

By removing textures and using visualisation renderers and filters, it was possible to
identify production traces such as smoothing and obscuring connection areas of the figuri-
ne parts (fig. 17), smoothing traces and surface formation (fig. /8). In the normal rendered
view, traces of the connection of individual parts could be identified. With still images,
these traces on the surface of artefacts were tracked and presented with much less efficien-
cy than when a real-time 3D model was used with different filter settings and illumination
levels. For this reason, 3D models of the analysed figurines were made available using the
Sketchfab publication platform for 3D models: (https://sketchfab.com/vojtanosek/collec-
tions/neolithic-idols). The layering of material could also be studied by analysing the di-
gital model in high resolution. Although it was sometimes macroscopically apparent, 3D
analysis was able to identify differences in, for example, the nature of the fracture, which
may be related to the interior properties of the material and to the different pressure with
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Fig. 16. Microscopic thermic cracks. Fragment TKOO5. Both those macroscopically visible (above) and
those invisible by naked eye (bellow) advance between inclusions, both larger and tiny. Magnification 50x
(bellow left) and 200x (bellow right).

Obr. 16. Mikroskopické termické trhliny. Fragment TKOOS. Jak ty viditelné makroskopicky (nahote), tak ty
prostym okem nezjistitelné (dole), postupuji od inkluze k inkluzi bez ohledu na jejich velikost. ZvétSeni 50x
(dole vlevo) a 200x (dole vpravo).

which the layers were formed (fig. 19). Also identified were traces of surface roughening,
which served both for the improved adhesion of the individual parts to be joined and for
the bonding of individual layers (fig. 20: a). Production traces also included fingerprints
left on the surface before firing (fig. 20: b), without intending to speculate that they belong
to the manufacturer or result from accidental touch.
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Fig. 17. 3D traces — joint covering traces, and legibility opportunities of digital observation based on high-
resolution 3D photogrammetry. A — fragment TKOO2A, B — fragment TKOO1. For scale see fig. 2.

Obr. 17. 3D ptiznaky — zahlazeni spoje jednotlivych dil(i, zvy3eni citelnosti p¥i pozorovani digitalniho 3D
zadznamu s vysokym rozliSenim. A — fragment TKO0O2A, B — fragment TKOO1. Mé&fitko je uvedeno na obr. 2.

5. Discussion

One of the aims of this article was to clarify whether and to what extent certain widely
available non- and semi-destructive methods could completely, or to a large extent, replace
destructive approaches. That is, whether it was relevant to replace a thin-section on most
of the samples with a polished-section and a benchtop XRF with the p-XRF, which is a rea-
dily available and non-destructive device. We carefully reflect the limits of polished-sec-
tions and p-XRF in provenance data. We hope to bridge this gap in further research by
carrying out the following: 1) sorting the figurine collection based on polished-sections,
and p-XRF data processed by DA or PCA, 2) determining representatives of these groups
for further analysis in-situ or with the sample removed from the fracture area to determine
mineral inclusions and explore data related to provenance, 3) creating a p-XRF local base-
line, and 4) analysing statistically significant thin-sections of the ceramic collection from
the site.

Sorting based on polished sections and p-XREF, statistically evaluated, will identify the
degree of their randomness or stability. In the case of sites with high dispersion and frag-
mentation of finds, these results may lead to the identification of figurines from the same
batch of prepared clay, including the further use of their interconnected spatial data.

The p-XRF baseline will be based on field sampling of the site and its vicinity, firing
of these local clays at several appropriate temperature levels and measuring them by the
same device, under the same calibration standard and sample treatment. The p-XRF data
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Fig. 18. 3D traces of fragment TKOO1 — surface polishing. For scale see fig. 2.
Obr. 18. 3D ptiznaky na fragmentu TKOO1 — hlazeni povrchu. Méfitko je uvedeno na obr. 2.

of powder samples of contemporary pottery, both fine and coarse, supported by thin-sec-
tions of the same samples, will also be compared with these data. This could identify an
objective frame for future reconstruction of figurine provenance based on p-XRF at least
in terms of local/non-local. Those samples identified as non-local, could be analysed in
a specialised laboratory by XRD, IR or other methods to identify mineral or chemical com-
position. This will result in a significantly reduced collection of samples, which will be
financially affordable.

The number of analysed samples was too small to interpret the results above in more
general terms, which will be possible only when the analyses of dozens or hundreds of
samples are processed. However, it offers a way to reliably classify heterogeneous (form,
size, colour, and other parameters) assemblages into individual technological groups. The
randomness or stability of the production processes was a valuable piece of information
necessary for the modern interpretation of Lengyel culture ceramic figurines. The frag-
mentarity of figurines offers a good opportunity for careful sampling after high-resolution
3D documentation preserves topographical data. Although thin sections could remain limi-
ted due to heritage preservation, even powder sampling for the differentiation of local and
non-local inclusions is an important contribution to the issue of distribution mechanisms.
However, it is necessary to assess from a comparison with local materials whether the in-
clusions themselves were transported (the matrix is local) or whether the finished products,
ceramics or figurines, were transported (the matrix is also non-local).

If we insist that only thin-sections and the collection of samples for XRF or other de-
structive methods provide meaningful information, our knowledge will remain based on
individual data from diverse chronological, geographical and cultural contexts. It will never
be determined whether these individual data are relevant to other ceramic figurines in the
region, culture, period, or even the same settlement. We, therefore, considered semi-destruc-
tive methods, which produced at least part of the analytical data, as a good compromise
between both undesirable positions, unique analytical data versus the cutting and destruction
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Fig. 19. 3D traces of fragment
TKO04 — different fracture fea-
tures of individual levels of the
mass. For scale see fig. 2.
Obr. 19. 3D pfiznaky na frag-
mentu TKOO4 — rozdilné zna-
ky fraktur jednotlivych vrstev
keramické hmoty. Mé&fitko je
uvedeno na obr. 2.

Fig. 20. 3D traces. A — coar-
sing (fragment TKOO7), B — fin-
gerprints (fragment TKOO5).
For scale see fig. 2.

Obr. 20. 3D ptiznaky. A — zdrs-
novéni (fragment TK007), B —
otisky prstli (fragment TK005).
Méfitko je uvedeno na obr. 2.

of all figurines. We also considered the contribution of high magnification optical methods,
i.e., microscopy, use-wear and 3D analysis, to be significant, as they provided a wealth of
data needed to study the formation, manufacture and fragmentation processes.

6. Conclusion

All analyses carried out showed significant variability in the majority of observed para-
meters. These findings showed how uncertain or even misleading it would be to construct
a wider social interpretation of the figurine’s role based on individual analysed samples
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from several sites scattered in a large area. The analysis of large collections is required to
clarify if the processes during their production, use, discard and deposition were arbitrary
or if they were performed in a stable pattern. How stable and repetitive the processes were
reflects how organised and socially important the figurine’s role was. Although all samples
were from the same site, and had the same chronology and typology, their variability was
not only seen in the mass composition, but also in shaping (forming, number of layers,
number and type of parts compounded together), and surface treatment. Unnecessary tech-
nology, composition and shaping would be related to narrative information, which would
involve only the object per se in the visual sense. However, identified traces of use and
manipulation varied in a similar way. Patterned or arbitrary manipulation was closely rela-
ted to the individual or social role of the figurines. Use-wear analysis of a much larger col-
lection is a key task in further research of this phenomenon. This will deepen our knowledge
of Neolithic anthropomorphic figurines and their involvement in the life of society.

We would like to express our gratitude to Jan Petiik and Karel Slavicek who provided helpful consulting
of our research goals and methods.

Lab-XRF values of our samples were measured on Department of Geological Sciences, Faculty of Science,
Masaryk University in Brno. Polished sections were manufactured on Department of Archaeology and
Museology, Faculty of Arts, Masaryk University Brno, Experimental centre Panskd Lhota.
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Neolitické keramické plastiky

Nékolik moznosti analytického studia
pamatkové cennych keramickych artefaktt

Cilem ptispévku je poukdzat na piinosy a dopady vybranych, §ifeji dostupnych, nedestruktivnich
a semidestruktivnich metod analytického studia keramickych plastik a rozsifit tak spektrum rele-
vantnich metod pro analyzu téchto cennych artefaktl. Informace o slozeni keramické hmoty, prove-
nienci inkluzi, zptisobu tvareni, vypalu a skartace jsou zcela klicové pro posun diskuse o interpre-
ta¢nim potencidlu neolitickych keramickych antropomorfnich plastik. Masivnimu nasazeni metod,
obvykle pouZivanych pfi studiu keramiky ke zjisténi téchto dat, dosud brani dva zdvazné faktory —
destruktivnost vypovidacich analyz, kterd narazi na pamatkovou ochranu a obecné povédomi o hod-
noté a vzacnosti takovych nalezd, a hor$i cenova dostupnost analyz pii aplikaci na statisticky robust-
ni pocet vzorki (stovky vzorkl). Bez plosného zmapovani méritelnych dat ztistivame odkazani pouze
na jednotlivé publikované analyzy izolovanych vzorkd, obvykle z jiné kultury, obdobi nebo geo-
grafické oblasti. Na souboru osmi keramickych plastik stupné Ia lengyelské kultury, ze situaci v t&s-
né blizkosti rondelu v lokalité TéSetice-Kyjovice — Sutny (obr. 1-3; tab. 1), jsme aplikovali misto
vybrusu posouzeni ndbrusu v misté fraktury. Odtud jsme také odebrali malé mnozZstvi praskového
dostupnym p-XRF. Puvodni topografie fraktury byla pred ndbrusem a odbérem vzorku detailné
dokumentovana 3D fotogrammetrii s vysokym rozliSenim. Kromé téchto metod, které jsou zamé-
fené predevs§im na pocdtecni faze operacniho fetézce, jsme vyuZili moznosti optické mikroskopie
a 3D analyzy ve vysokych rozliSenich k ziskan{ dat zejména k fazim pouZivani, vyfazeni a skartace.

Petrograficky popis na zakladé optické mikroskopie plochy nabrusu ukazal vyraznou heterogen-
nost ve vSech sledovanych parametrech (tab. 2; obr. 4-7) — tedy v charakteru matrix, poméru mat-
rix a inkluzi, ve frakci, ostrohrannosti, tvaru, vytfidéni i orientaci inkluzi, i tvaru a orientaci pora.
Nekolik vzorkl vykazalo vyrazné odlisnosti v obsahu chemickych prvku (tab. 3, 4; obr. 8—13). Tyto
rozdily mohou naznacovat nelokdlni puvod bud celych plastik, nebo jen pfinesené slozky hmoty
(inkluzi). K potvrzeni nebo vyvraceni této hypotézy je nezbytné statistické vyhodnoceni radové vét-
$iho mnozstvi vzorki a verifikace nékterou z destrukénich metod na vytipovanych jedincich. Pravé
aplikace mikroskopie ndbrust a p-XRF méreni by umoznila roztiidén{ libovolné velkého souboru
plastik do technologickych skupin. Z nich je pak moZné vybrat pro dalsi analyzu jiZ pouze zastupce.
To by zdsadné eliminovalo nejen poskozeni téchto cennych ndlezg, ale i finan¢ni ndklady. Pfi malém
poctu dobre vybranych vzorki by bylo mozné aplikovat jak p-CT, tak nékterou z nedestruktivnich
metod analyzy chemického nebo minerdlniho sloZeni (XRD, IR aj.). Méreni p-XRF porovnané s do-
statenym poctem lokdlnich vzorka sedimentti v riznych stupnich vypalu, stejné jako s vét§im mnoz-
stvim méfeni soudobé jemné a hrubé keramiky, by pfinejmensim bylo schopno poskytnout objektiv-
ni informaci o tom, které vzorky jsou mistniho ptivodu a které jsou cizorodé. Jiz to je zcela zdsadni
informace. Identifikované nelokélni vzorky by poté mohly byt dile analyzovany s cilem identifiko-
vat puvod inkluze, pifpadné matrix. Optické metody — mikroskopie, traseologie a 3D analyza dosud
nebyly ve studiu keramickych plastik uplatiiovany. Vysledky vsak prinesly fadu zcela novych zjisténi.
Byly identifikovéany traseologické piiznaky findlnich dprav povrchu (lesténi — vzorky TK001, TKOO8A),
opakovaného kontaktu s mékkymi organickymi materidly (vzorky TK001, TK004, TK00S, TK007,
TKO08A), postdepozi¢nich procesti (TKOO8A) i technologickych nedostatkti vyroby (obr. 14). Nej-

22

napadnéjsi otérovy impakt byl identifikovan v rozsdhlé, jasné ohranicené z6né s{jové oblasti plastiky
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TKO008 (obr. 15). Typickym dokladem postdepozi¢nich ndhodnych kontaktt jsou izolované striace
(vzorky TK001, TK004, TK008). Castym jevem byla piitomnost termickych mikroprasklin (3ife do
50 um), které pri makroskopickém studiu ziistavaji neodhaleny (vzorky TK001, TK002, TKOO8A).
Tyto praskliny skryté omezuji trvanlivost plastik. Z ohleddni prasklin nicméné nevyplyva, Ze by se
u sledovanych vzorkt jednalo o doklad zdmérné skartace piepédlenim. Jak je vidét na situaci bodu 02
vzorku TKOOS (obr. 16), mikroprasklina probihd mezi velkymi inkluzemi (frakce 0,6 mm). Ty mohly
byt slabym mistem homogenity hmoty jiZ pfi vypalu. Pii 3D analyze byly analyzovéany 3D fotogram-
metrické modely se submilimetrovym rozliSenim (na fotografii 6000x4000 pixeld odpovidal 1 pixel
vzdélenosti 0,1 mm na povrchu plastiky). Sledovani v digitdlnim zdznamu, s moZnost{ filtrti, rendera,
nebo odstranéni textur je vyrazné efektivnéjsi nez vizualni posouzeni. Byly identifikovany stopy po
zahlazovani napojeni mezi jednotlivymi ¢4stmi plastik (obr. 17), rozdily v topografii fraktur jednot-
livych vrstev keramické hmoty plastik (obr. 19), stopy hlazeni (obr. 18), drsnéni povrchi pied spo-
jovanim ¢asti a dal$iho formovani povrchu (obr. 20a), i otisky prsti (obr. 20b).

Domnivame se, Ze vyuziti otestovanych nedestruktivnich a semidestruktivnich metod ma vyso-
ky potencidl zisku analytickych dat. Za vyznamny povazujeme také piinos optickych metod pracu-
jicich ve vysokém zvétSent, tedy mikroskopie a 3D analyzy. Navic vyuZivani souboru téchto metod
umozni analyzovat stovky plastik, coZ dosud pri dirazu na destruktivni metody nebylo piipustné.
Jenom tak muZe byt zjisténo, zda jednotliva data dosud provedenych destruktivnich analyz jsou rele-
vantni pro ostatni keramické plastiky v regionu, kultute, obdobi, nebo i jen téhoz sidlisté. Pocet ana-
lyzovanych vzorkd je prozatim piili§ maly, abychom mohli niZze uvedené vysledky obecnéji interpre-
tacné uchopit. To bude mozné az po zpracovani analyz desitek ¢i stovek vzorkd. Pfedlozena studie
vSak nabizi cestu, jak prohloubit nase poznani neolitickych antropomorfnich plastik a jejich zapojeni
do Zivota spolec¢nosti.
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