DISSERTATIONES
ARCHAEOLOGICAE

ex Instituto Archaeologico
Universitatis de Rolando Eotvdos nominatae

o

Ser.3. No.11.| 2023



Dissertationes Archaeologicae
ex Instituto Archaeologico
Universitatis de Rolando E6tvés nominatae

Ser. 3. No. 11.

Editor-in-chief
Déavid BARTUS

Editorial board
Laszl6 BarTosiEwicz (Stockholm University, Stockholm, Sweden)
Ondfej CuvojkA (University of South Bohemia, Ceské Budéjovice, Czech Republic)
Zoltan Czajrix (E6tvos Lorand University, Budapest, Hungary)
Miroslava DaANOVA (University of Trnava, Trnava, Slovakia)

Mario GAVRANOVIC (Austrian Arhaeological Institute AAS, Vienna, Austria)
Hajnalka HEroLD (University of Exeter, Exeter, United Kingdom)
Tomas Kon1G (Comenius University, Bratislava, Slovakia)

Tina MiLavic (University of Ljubljana, Ljubljana, Slovenia)

Gabor V. SzaB6 (E6tvos Lorand University, Budapest, Hungary)
Tivadar Vipa (E6tvos Lorand University, Budapest, Hungary)

Technical editor
Gabor VAczi

Proofreading
Katalin SEBOK,
Emilia GRANDI, Zsuzsanna REED, Robin P. SYMONDsS

Cover picture
Bence SiMON

Aviable online at http://ojs.elte.hu/dissarch
Contact: dissarch@btk.elte.hu
Support: vaczi.gabor@btk.elte.hu

ISSN 2064-4574 (online)

Publisher
Laszlo Boray

© ELTE E6tvos Lorand University, Institute of Archaeological Sciences
© Authors
Budapest 2024

PKP W DOAJ ERIHALIE

EUROPEAN REFERENCE INDEX FOR THE

/ PUBLIC HUMANITIES AND SOCIAL SCIENCES

KNOWLEDGE
PROJECT



https://orcid.org/0000-0002-9309-766X
https://orcid.org/0000-0002-1588-4406
https://orcid.org/0000-0002-6324-4593
https://orcid.org/0000-0003-0340-2841
https://orcid.org/0000-0002-1324-566X
https://orcid.org/0000-0001-6249-1819
https://orcid.org/0000-0001-8478-943X
https://fphil.uniba.sk/en/konig/
https://orcid.org/0000-0002-6916-0382
https://orcid.org/0000-0002-6680-7590
https://orcid.org/0000-0002-0588-1906
https://orcid.org/0000-0001-5068-1404
https://orcid.org/0009-0002-1928-2127
https://orcid.org/0000-0002-6701-439X
http://ojs.elte.hu/dissarch
mailto:dissarch%40btk.elte.hu?subject=
mailto:vaczi.gabor%40btk.elte.hu?subject=
https://orcid.org/0000-0002-8443-0619

CONTENTS

ARTICLES

Attila PENTEK — Norbert FARAGO

Obsidian-tipped spears from the Admiralty Islands
in the Oceania Collection of the Museum of Ethnography in Budapest

Maté MERVEL

33

New archaeobotanical finds from the Baradla Cave

Laszl6 Gucst

47

Black or white, possibility or necessity? Virtual restoration of encrusted pottery
for the better interpretation of their design

JozseF PuskAs — Sandor-Jozsef SzTANcsuy — Lorant DARVAS — Dan Buzea -
Judith KoszA-BERECZKI

77

Chronology of the Bronze Age in southeast Transylvania

Janos Gabor TARBAY

179

A looted ‘hoard’ from ‘Szabolcs-Szatmar-Bereg County’

Szilvia JoHACZI — Bence PARKANYI

203

Same but different: A new possible scheme on late archaic black-figure vases

Karoly TANkO — Andras KovAcs

215

Celtic plough and land use based on agricultural tool finds from the oppidum of Velem-Szent Vid

Csilla SARG

233

A brooch with a name stamp from Gy6ér-Ménf6csanak-Széles-foldek (Pannonia, Hungary)

Kata DEval

255

Roman head-shaped glass vessels from Hungary

Nikolaus G. O. BOROFFKA — Leonid M. SVERCHKOV

265

Kakhramontepa in Southern Uzbekistan: A 4th-6th-century AD monument in context

Pavel SokoLov — Bence GULYAS

283

Recently discovered early medieval grave from Serbin



Bence GuryAs — Eszter PAszTor — Kristof FEHER — Csilla LIBOR — TamAas SZENICZEY —

Laszl6 E16d AraDI — Réka FLOP — Kyra LyuBLYANOVICS 293
Tiszakiirt-Zsilke-tanya: An interdisciplinary analysis of an Early Avar Period cemetery
Gergely SZENTHE — Norbert FARAGO — Erwin GALL 443

Chronological problems of the 7th—10th-century AD Carpathian Basin in light of radiocarbon data

Bence GORA 493
Household pottery of an urban noble house and craftsmen in Visegrad:

Late medieval pottery finds from 5 Rév Street

FIELD REPORTS

Gébor V. SzaB6 - Péter MOGYOROS — Péter BIRO — Andras Kovacs — Karoly TANKO —

Farkas Marton TOTH — Daniel URBAN — Marcell BARcsI 603
Investigations of an Early Iron Age Siege 2: Preliminary report on the archaeological

research carried out at Dédestapolcsany-Verebce-bérc and Dédestapolcsany-Varerd6

between September 2022 and the end of 2023

David BarTUs — Melinda SzaBO - Lajos JunAsz — Akos MULLER — Rita Helga OLasz —

Bence SIMON — Laszl6 BorHY — Emese SZAMADO 625
Short report on the excavations of the Legionary Bath of Brigetio in 2023

Bence SimoN - Laszl6 Boruy — David BarTus — Rita Helga Orasz — Melinda SzaBo —

Akos MULLER — Métyas PENG — Zoltan CzaJLIK — Daniel HOMPFNER — Zsombor KLEMBALA 641
Tue fort of Ad Mures (Acs, Komarom-Esztergom County, Hungary): New investigations

on the northern section of the ripa Pannonica

Bence SIMON — Szilvia JoHAczI — Akos MULLER — Laszlé RUPNIK 655
Excavation of a Roman settlement in the northwestern hinterland

of Aquincum (Obuda, Hungary) at Pilisszentivan

THESIS REVIEW ARTICLES

Eszter MELIS 667
Northwest Transdanubia from the end of the Early Bronze Age until the Koszider Period:

Reworked and extended PhD thesis abstract

Bence GULYAS 701

Cultural connections between the Eastern European steppe region and the Carpathian Basin

in the 5th-7th centuries AD: The origin of the Early Avar Period population of the Trans-Tisza region



Rist Dissertationes Archaeologicae 3.11 (2023) 47-76 10.17204/dissarch.2023.47

Black or white, possibility or necessity?

Virtual restoration of encrusted pottery
for the better interpretation of their design

Laszlé Gucsi

Institute of Archaeology, HUN-REN Research Centre for the Humanities, Budapest, Hungary
laszlogucsi@gmail.com

Received 2 February 2024 | Accepted 8 February 2024 | Published 26 March 2024

Abstract: This paper aims to draw attention to how the process of virtual restoration of en-
crusted pottery can play a crucial role in understanding complex ornaments if the correct
method of illustration is employed. To emphasise the importance of appropriate representa-
tion, the author has re-drawn some already published Bell Beaker vessels and presents a few
more reconstructed examples from the Vucedol, Somogyvar—Vinkovci, and Ljubljana ceramic
traditions. The study also addresses the theoretical limitations of reconstructing encrusted
motifs, with a reflection on the latest arguments published on the topic. Furthermore, the pa-
per presents case studies based on the newly made illustrations of the reconstructed encrusted
patterns, revealing new insights into the interpretation of the motifs.

Keywords: encrustation, Bell Beaker, ornament system, illustration methodology, Early
Bronze Age

Introduction

Drawing, as a tool of visual communication is fundamental to archaeology, a discipline in which
comparison is paramount. While illustrations can be produced using a wide range of techniques,
methods, and styles, in some instances, this can make them difficult to understand due to the dif-
ferences in the visual approach of diverse illustrators, creating obstacles for making comparisons,
which is why several studies have long sought to define the rules of a universal visual language in
archaeology to avoid the ‘Babylonian chaos’.! Papers on ‘how to illustrate an archaeological object’
discuss the guidelines, tools and methods of illustrating and emphasise that the outcome must
adhere to certain design standards. Regardless of these efforts, a recent study has pointed out that
Drawing is a problem within archaeology’.? This study focuses on correcting a specific issue related
to the visual representation of encrusted decorations that seems to have been standardised wrongly
and became conventionally applied due to a ‘language slip’ in visual communication.

Readers may wonder why it is so strictly articulated as a ‘right or wrong’ question. The short an-
swer is that the basic issue addressed here is more of a ‘black and white’ question, i.e., using the
right contrast pair in illustrations. In simple words, when a ceramic vessel is decorated with encrus-
tation, the white inlay must be depicted as white in the illustration, while the body of the vessel
must be portrayed in a darker tone, according to the original appearance of the object. However

1 BRZOST-ANDERSEN 2016; COLLETT 2017; MORGAN et al. 2021.
2 MORGAN et al. 2021, 614.
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self-evident that might seem, it is difficult to find
archaeological papers that consistently follow
this rule. A similar paper with a slightly different
focus has already been published in Hungarian a
decade ago,’ while the present paper was inspired
by the workshop entitled Interweaving Bell Beak-
er decorative motifs and textile patterns: Exploring
technical and symbolic approaches during the 3rd
millennium BCE in Europe, held at the Natural
History Museum of Vienna on 21 March, 2023.

The encrustation

In prehistoric Europe, encrustation was a deco-
ration technique widely used in many ceramic
traditions.* More than ten archaeological cultures
from the Middle Neolithic to the Late Bronze
Age applied this technique in the territory of
the Carpathian Basin alone. This special tech-
nique included well-planned steps organised into
a complex chaine opératoire,> as well as different
raw materials, sometimes a specific toolkit, and
advanced manual dexterity and skills (e.g., a good
sense of proportion).

How was it made?

Prehistoric potters first made impressions® of the
desired pattern on the surface of the semi-dry
clay vessel (firm but still malleable, in a so-called
‘leather-hard’ state).” A common practice for
creating impressions was rhythmically pressing
the tip of a pointy tool into the clay surface (the
so-called stab-and-drag technique).® After firing,
the impressions were filled with a white paste’
which, as scientific tests indicate, can be classified

0 5cm
C  — —

Fig. 1. Details of a Bell Beaker vessel from Tokol
(Inv. no.: HNM 76.1876.9). a — irregularities in the
size of the decorative panels, b — irregularities in
the number of fill motifs per square, c — traces of
red slip which peeled off in a small patch at the
belly line in the middle (photos by L. Gucsi)

into five technological groups. The white paste was produced using different mineral and organic
ingredients." The main feature of this design is a dark-light contrast between the motifs and the

3 Gucsr 2011.
4 WOSINSKY 1904.
5 DERENNE et al. 2022, Fig. 3.
6
2018, 67.
7 Gucst 2023, 355-356.
8

10  VSIANSKY et al. 2014.

E.g., MERI 1942, Fig. 1; K1ss 1996, 65; PALINCAS 2010, 72; LEGHISSA 2015; ALBA LUZON — GARCIA ATIENZAR

MERT 1942, Fig. 1.10; KULCSAR 2009, 23; BLANCO-GONZALEZ 2018, 22.
9 E.g., TUREK 2008, 159; GIUSTETTO et al. 2013, 4259.

11  GrusTETTO et al. 2013, Fig. 9; SALANOVA et al. 2016, 728.
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Fig. 2. Different renderings of a Bell Beaker vessel from Tokal (Inv. no.: HNM 76.1876.9). a — rubbing image,
b — conventional depiction (after SCHREIBER 1975, Fig. 10.1), ¢ — new illustration with reconstructed encrus-
tation, d — stylised and idealised pattern reconstruction
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surface of the ceramics (including vessels and figurines). Encrusted pottery is usually black or dark
brown due to having been fired in a reduction atmosphere, while the inlay is white. Even though
‘dark surface with white inlay’ appears to be the general concept behind encrusted prehistoric ce-
ramics, there are also exceptions in the colour of the inlay™ or the vessel. Beakers of the Bell Beaker
tradition are often reddish-orange due to having been fired in an oxygen-rich environment."” Some-
times, their colour is enhanced with red slip coating (Fig. 1.c, Fig. 6.a)" applied as a fine clay wash
with high iron oxide content” to the vessel surface before burnishing and firing. One of the first
examples of encrustation, made with completely different materials, is known from a Linearband-
keramik context (ca. 5,350-5,000 BCE) (for details, see the case study from Balatonszarszé below).
Mineral-based encrustation was employed from the Middle Neolithic in the Carpathian Basin by
potters of the Bitkkk Culture (ca. 5,200-4,950 BCE). In this tradition, the inlay was mostly white,*
but there are examples of black painting alongside yellow, red, and white inlay combinations on
the same vessel.”” In the last decades, the material composition of encrustations has been analysed
multiple times, revealing the base component to be either mineral or organic, such as talc, chalk,
kaolinite, gypsum, calcined bones, antler, or shell.*

What leads to misrepresentation?

One of the main reasons is that the lime-based

substances used for inlays tend to chemically dis-
solve or fall out of the beds, leaving behind empty,
hollow patterns.” This leads to two fundamental #
problems. First, if a ceramic vessel is completely
missing its inlay, how do we know if it ever had

one? The second question is the technical issue of
illustrations (deriving from the first problem): the

Fig. 3. The relation of the chequerboard pattern to
indented patterns are usually depicted in a tone  the grid pattern

darker than the surface, following the basic rules

of shading, but this approach in the case of encrusted decoration reverses the contrast and provides
an effect opposite to that of the original pattern®—as if one were supposed to capture and under-
stand a complex visual experience from the negative of a photograph. Another problematic (but
widely applied) method for depicting encrustation is to reduce the decoration to simple lines;* as
if a chequerboard pattern were simplified to lines only, appearing as a grid without the black and
white squares (Fig. 3), thus wiping out the possibility of playing with the game and understanding
the underlying concept.

12 E.g., BLANCO-GONZALEZ 2018, 26; GIUSTETTO et al. 2013, 4252.

13 E.g., RYE 1981, 118; ILON 1996, 143; PATAY 2013, Fig. 13.1-3; GARcia PucHOL et al. 2013, Fig. 4; GASPAR
et al. 2022, Fig. 3.

14  E.g., TUREK 2008, 159; FAVREL 2022b, Fig. 206.B.
15 SALANOVA et al. 2016, 728.

16 ~ CSENGERI 2015, PI. 13.1.

17 MIHALY et al. 2010, Fig. 1; CSENGERI 2015, 139.

18  ROBERTS et al. 2008; MIHALY et al. 2010; PARKINSON et al. 2010; KREITER — TOTH 2010; GIUSTETTO et al.
2013; VSIANSKY et al. 2014; Kos et al. 2015.

19  Gucsr 2011, Fig. 3.5.
20  Gucst 2011, Fig. 2.
21 E.g., ReicH 2006; KREITER — TOTH 2010, Figs 19-22; PALINCAS 2010, Fig. 8.2—-6.
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The root of common visual misinterpretations related to encrusted ceramics can be better under-
stood from Ellen Brzost-Andersen’s words about the advantages of illustration over photographic
representation. She wrote, “Archaeological illustrations of both ceramics, stone objects, flint, etc.
depict a selection of attributes which are of interest to the archaeologist, while details which are not
considered relevant may be omitted by the illustrator. Accurate illustrations of ceramic sherds can
show dimensions, form, manufacturing method, surface features and decorations, which definitely
are more informative than a photograph.”” The words ‘selection’ and ‘omitted’ are key in this case,
illustrating excellently the factors considered when rendering a 3D object to a 2D image. In light of
that, any depiction is a piece of visual information filtered through the illustrator; therefore, every
illustration is an interpretation made by the artist. As a high degree of subjectivity is undesired in
science, this study calls for reducing it by exploring the topic in depth. Although most encrusted
pottery finds are not depicted as one would expect, there are a few studies where the illustrators
reconstructed the lime inlays, thus visually restoring the original appearance of the decoration and
setting good examples.” The best example may be a publication by Ina Miloglav, where most illus-
trations are also in colour.*

The limitations of reconstruction: the ‘grey zone’

While reconstructions of various kinds have long played an important role in archaeology, authen-
ticity has remained a key aspect. Every reconstruction must be based on facts, and added parts must
be justified by logic or scientific reasons. Therefore, the proportion of the missing part determines
the possible extent of reconstruction. Here, we return to the issue of the first problem: is it possible
for something present once but vanished without a trace to be included in a reconstruction? Or
does the current absence of the inlay mean that it was never part of the decoration?

Antonio Blanco-Gonzélez addressed the problem of how “the multiple similarities traced between
Bell-Beaker and Cogotas I decorative traits” can be interpreted.”® Although he primarily focused on
how culturally unconnected traditions can result in very similar pottery styles despite being distant
from each other both in time and sometimes in space, he also dealt with technological issues related
to encrustation. He states, “However, nowadays we know that neither the Early Neolithic nor the
Late Bronze Age stab-and-drag designs were exclusively made to be inlayed. Recent disturbance or
chemical alteration cannot be solely invoked to meet the absence of inlays in many Bronze Age ves-
sels which simply never received such accretions” In contrast, Jan Turek wrote in general terms
that “the incised decorations were originally filled with white lime inlay”.”” While accepting the
possibility that there were indeed a few vessels that never received any inlay, the question remains:
What was the proportion of such vessels in the studied pottery traditions? Have we examined
enough finds bearing ‘empty’ patterns, and systematically enough, with a microscope or other an-
alytical instrument? One must keep in mind that degradation caused by natural chemical processes
sometimes seriously impacting preservation cannot be underestimated either; these processes can
have a severe effect on the ceramic material itself,® and ceramics are much more resilient than the
lime-based encrustation. The strongest influencing factor is the acidity of the soil around the pot-

22  BRZOST-ANDERSEN 2016, 1.

23 WOSINSKY 1904, Pls 45-59, P1. 142, Pls 151-152; SPAJIC 1956; HAJEK 1966, Abb. 11.1-2; KisN£ CSEH 1999,
PL. 6.2; Kisnt CsenH 2000, PL. 1.4; HANSEL — HANSEL 2002, Figs 1-2; VICZE — SORENSEN 2023, Fig. 4.11.1-2.

24 MiLoGLAv 2016.

25  Branco-GONZzALEzZ 2018.

26  BLANCO-GONZALEZ 2018, 28.

27  TUREK 2008, 159. The quote was translated from Czech by the author.

28  BrLaNco-GONZALEZ 2014, Fig. 8; BRONNIMANN et al. 2020; Gucsr 2023, 375-379.
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tery.®” Further factors, among many others, are the lime
content of the soil, which may, in certain circumstances,
counterbalance acidity,” for example by ash (an alkalis-
ing agent) being mixed into the archaeological layers
as a result of human activity. Therefore, the degree of
preservation of encrustations varies widely. Often, the
encrustation is missing from almost the whole pot (Fig.
l.a—c, Fig. 13.c), having been preserved only in a few
small spots, which clearly indicates post-depositional
deterioration (see Fig. 4.a right to the diamond motif,
Fig. 6.a, Fig. 12.c, Fig. 18.a-b).

Besides using a variety of raw materials and a cultural-
ly driven selection of organic and inorganic inlay sub-
stance components,’ prehistoric potters occasionally
experimented with new materials. Therefore, we have
to take into account that the studied encrustations are,
in fact, the remains of inlays that survived thousands
of years. However, it is possible to use a white material
(chalk or kaolinite) fastened to the bed not by a strong
chemical bond (like, e.g., slaked lime) but by resin or
other relatively easily degrading organic adhesive (bone
or animal glue, egg-white, etc.). A recent micro-analyt-
ical study indicated the presence of kaolinite, quartzite,
and protein in one sample.” Interestingly, the authors
described this sample as the most poorly preserved of
the ten analysed encrustations. This fact is significant, as
the sherd was recovered from a deep cave (the Baradla—
Domica cave system) with a stable microclimate that
typically protects finds from environmental impacts,
while the nine other fragments came from single-layer,
open-air settlements.

As Antonio Blanco-Gonzalez suggested, it is also possi-
ble that some pottery traditions adopted decorative mo-
tifs and borrowed techniques from others, but only cer-
tain elements of a more complex technology; this may
resulted in a lack of lime inlays, nonetheless making the
‘original’ and the ‘copied’ ornaments in many respects
identical.® However, the pottery record of all archae-
ological cultures in the Carpathian Basin which deco-
rated their vessels with stab-and-drag patterns contains
many well-documented encrusted pieces. Therefore, the

29  RyE 1981, 121.

0 S5cm

Fig. 4. Bell Beaker vessel from Tokal (Inv.
no.: HNM 76.1876.2). a - the encrustation
preserved only in a tiny spot next to the
combined diamond and hourglass motif, b -
detail of the base, c — detail of the decoration

30  For example, the high natural lime concentration in soils or artificially added calcium carbonate; see

UcHIpA — HUE 2000.
31 Branco-GoONZzALEZ 2018, 29.
32 MIHALY et al. 2010, 253, Tab. 2, Sample ID: AGGB-180.
33  BrLanco-GONZALEZ 2018, 28.
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Fig. 5. Bell Beaker vessel from T6kol (Inv. no.: HNM 76.1876.2). a — rubbing image, b — conventional depic-
tion (after SCHREIBER 1975, Fig. 9.2), ¢ — new illustration with reconstructed encrustation, d - stylised and
idealised pattern reconstruction
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author agrees with Maluquer de Motes, who noted that “In reality, Boquique (stab-and-drag) is sim-
ply an inlay technique involving the formation of an irregular bed to achieve a greater adherence of
the white inlay.”** Besides, there is little doubt about the strong connection between certain technol-
ogies, such as the stab-and-drag technique and encrustation. In contrast, a possible argument could
be that “this is an effective technique to get contrasting light-shadow visual effects” on ceramic
surfaces, i.e., a distinct type of decoration itself. This statement is, however, questionable in light
of all the reconstructed encrustation illustrations made to depict the correct contrast play for this
study versus the originally published depictions reflecting the actual inlay-less state of the same or-
naments. In addition, string-wrapped stick imprints also produce very detailed and truly interesting
light-shadow effects,* although the potters of the Kisapostag and Transdanubian Encrusted Pottery
traditions did not apply this technique with that in mind in the first place.”

A case study from Balatonszarszé

A remarkable assemblage perfectly illustrates the problem of missing encrustations. The Middle
Neolithic Linear Pottery Culture (LPC) has an almost century-long history of research.” Thousands
of LPC pottery pieces have been excavated and published from the 1930s onwards without anyone
noticing any trace of encrustation in them. Then, a surprising discovery was made at the site of
Balatonszarsz6-Kis-erdei-diil8,” where a special kind of encrustation was found in many vessels.*

The shiny, white, pebble-like, 4-5 mm long seeds of purple gromwell (Lithospermum purpurocaer-
uleum) were glued into the deep, relatively wide linear grooves, presumably with birch bark tar.*
It must be emphasised that the surface of the grooves features longitudinal micro-depressions*
made with buckhorn (Plantago lanceolata) stem, as shown by experiments by Béla E6ry.*

Before discovering those vessels at Balatonszarszo, no one had ever thought that these deep and wide
grooves may be associated with such an elaborate decoration technique of the LPC pottery tradition.
The example raises the question of how closely this type of inlay is linked to LPC line patterns. Of
course, it is hard to define how far the relevance of this example may be extrapolated. Were these wide
and deep lines always designed to encase seeds? Certainly, special circumstances were required to
preserve the organic parts, suggesting that many more vessels could be originally decorated this way.

As for the spatial distribution of ‘grain encrustation’, four other cases have been reported so far
from Transdanubia (Hungary)* and a similar piece is known from Moravia (Czech Republic).”
This scatter shows that the phenomenon was not limited to a microregion. At Balatonszarszo,
it occurred mostly on vessels painted in red and sometimes also in yellow, with white, pearly
dots filling the narrow, black stripes dividing the coloured zones and making the design truly

34  MALUQUER 1956, 188, 192. The quote was translated from Spanish by the author.
35 BrLaNco-GONZALEZ 2018, 22.

36  Gucst 2011, Fig. 3.

37  Kiss 2012, 13-18.

38  Tompa 1929.

39  MARTON 2004, 85, Fig. 5; BELENYESY et al. 2007, 80, Fig. 72.

40  MARTON 2015, 101-104, Fig. 5.19, Fig. 6.1, PL 33.3, PL 47.5, PL. 49.4, P. 57.4, P. 59.1-3, Pl. 60.8, PL. 65.1,
Pl 72.1a-b, PL. 72.5-6, P1. 73.7, PL. 75.8, PL. 76.6, P1. 80.7, P1.79.3, PL. 84.5.

41  MARTON 2015, 101, Footnote 18.

42 MARTON 2015, 100, Fig. 5.18.

43 EORY 2007, 63—64, Fig. 3.

44  MARTON 2015, 102, 216.

45  PROKES et al. 2010, 114-117, Fig. 5.7.
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eye-catching. A replica of one of the medium-sized vessels was completed,” and the process of its
creation has revealed further interesting details. The seeds were only engaged, protruding halfway
from the surface,”® which significantly affected the appearance of the vessel by creating an effect
exactly opposite to what one perceives when the inlay is missing (decoration protruding from the
surface instead of appearing as a depression). Furthermore, tactile perception gives the impression
that the pot has a firm grip and will not slip out of the hand.

The importance of micro-depressions

Although throughout European prehistory, many different tools and methods were employed to
create beds for encrustations, the essence of all was to create depressions in the soft clay surface.
These beds could be made in a way similar to chip-carving, i.e., carving out deep, usually triangu-
lar-profile patterns from the vessel surface,”” a method typically applied in the Carpathian Basin
by the Vucedol® and Nyirség® pottery traditions. More often, however, the depressions were cre-
ated by pressing some kind of tool into the soft clay. Scratching the surface with a pointy tool was
much less frequent, as this easily creates a series of flanges at both edges of the line while the clay
is relatively soft or ragged edges when the clay is already relatively dry, and this roughness disad-
vantageous when working with the white inlay paste that is supposed to stick even to the small-
est indentation, including the unworked surface. Therefore, it is generally observed as a common
characteristic among ceramics with a white inlay that the surroundings of the patterns are nicely
smoothed or even well-burnished and in no way rough. The potters of the Biikk Culture often used
a pattern comb with sharp, pointed, long teeth to draw bundles of perfectly parallel lines.”* Based
on the author’s experience as a potter, to create beds for encrustation, the artist must keep the
point of the tool at a low angle (around 8-15 degrees) to create depressions by smoothing-like or
slightly pressing motion, as scratching-like movements should be generally avoided. This limitation
becomes understood in light of a later stage of the chaine opératoire when the bed is filled. Applying
smoothing, pressing, and stamping-like movements to the leather-hard clay surface can prevent
unwanted rough edges around hollow patterns.” The stab-and-drag technique (among many oth-
ers) perfectly corresponds to these criteria.

Sometimes, the tools were quite specific, and their impressions were similar to stamped ones. Mile
Bakovi¢ mentions stamp-wheeled patterns on vessels of the Ljubljana ceramic style (Fig. 9.a-b).
However, as this technological innovation would be surprising in the Early Bronze Age, his obser-
vation seems to require confirmation.* In the case of the Bell Beaker Culture, the working edge of
the tool used for making encrustation beds was probably a chisel-shaped spatula with a flat, straight
edge, slightly serrated by dense notches. Literature often refers to this implement as a ‘comb’,”
albeit its teeth barely protruded from the edge, unlike a real comb with long, pointy teeth (see Fig.
l.a—c, Fig. 4.b—c, Fig. 6.a, Fig. 13.c for its imprints).*® Potters of the Kisapostag pottery tradition and

46  For the digitally reconstructed patterns of these vessels, see MARTON 2015, Fig. 5.81-88.
47  The replica was made by the author.

48  MaRrTON 2015, Fig. 5.23.

49  BrLaNco-GONZALEZ 2018, 26.

50  MiLoGLAv 2016, 208, Fig. 10.

51  Dan1 - Cstxi 2017, Fig. 10.

52 MIHALY et al. 2010, Fig. 1; HrEHA — S18KA 2015, PL. 142.27.

53  MILOGLAV 2016, 207.

54  BakoviC 2011, 376-378.

55  KuUNST 1995, 594; MELIS 2011, 213; GARCiA PucHOL et al. 2013, 270; DERENNE et al. 2022, 53.
56  LEGHISSA 2015, 291; This tool is also called ‘spatula’ in KLEJNE 2019, 106, Fig. 6.1.
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its descendant, the Transdanubian Encrusted Pottery tradition, used a stick or spatula wrapped in
(presumably) horsehair and, less often, a fine cord to impress patterns,” while craftsmen of the
Corded Ware Culture only pressed the cord into the surface of the vessels.”® Ornaments created by

cord impressions are also present in the Bell Beaker complex® and the Kostolac—Vuéedol Period I,
also appearing on bowls with internal decoration.® The potters of the Bell Beaker complex also used
Cardium shells to create impressed patterns.® The essential feature of all these techniques is that

the bottom of the depressions were rusticated, creating a series of micro-depressions that helped
the inlay stick better. Longitudinal micro-depressions were sometimes also created on vessels of the
Neolithic LPC tradition, even though the birch bark tar used for fastening the inlay was very sticky.
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Fig. 7. Bell Beaker vessel from Tokal (Inv. no.: HNM 143.1878.1). a — conventional depiction (after SCHREI-
BER 1975, Fig. 15.3), b — new illustration with reconstructed encrustation, c - stylised and idealised pattern
reconstruction
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Kiss 2012, 13-18; LEGHISSA 2015.

GROMER — KERN 2010.

KLEIJNE 2019, 106, Fig. 6.1; CARLONI et al. 2022, 1066.

KuLcsAR 2009, 123.

PRIETO MARTINEZ — SALANOVA 2009; KLEIJNE 2019, 106, Fig. 6.1, 129, Tab. 3.4.
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The importance of negative motifs

In decorations with so-called ‘negative patterns’ the light and dark parts complement each other,
usually creating a mesmerising sight.®” Such decorations include an intricate phenomenon called
a ‘negative motif, when the surface surrounded by the inlay becomes the accentuated pattern in-
stead of the inlaid white parts.”® This sub-category, does not apply to simple lines (alternating dark
and light ones), which are only elementary building blocks of a pattern, but does to zig-zags which
consist of motifs in mostly complex relations.** Patterns are built from motifs, and decorations
are a combination of patterns. Interestingly, many encrusted motifs have an inverse counterpart,®
the significance of which equally important in the whole design®“—like the Yin and Yang symbol
embodying a unity of contrasts in one image where the light and the dark parts only make sense
together, lifting the whole composition from a simple ‘mesmerising’ effect up to where complexity
creates its own meaning that reflects on the intricacy of the concepts behind. In other words, the
driving force behind creating ‘art’ in prehistory was in the cognitive realm of craftspersons famil-
iar with the visual concepts and their mnemonic functions that linked material objects with ideas
in the social and cognitive framework; these specialists worked in a dynamic relation with other
members of their respective communities.*’

The concept of negative motif is best explained by illustrating it with an example. The same or-
nament with opposite contrasts appears on the central band of a beaker® and the rim of a bowl.”
While the beaker features a row of encrusted diamond motifs between two rows of negative tri-
angles, triangles were encrusted on the bowl, and the row of (negative, undecorated) diamonds
became visually prominent. In some cases, the negative motifs are less definite, consisting only of
small dark dots created by surrounding with encrustation—a solution characteristic of the Tokod
Group in Transdanubia.” The most common negative motif in prehistory is the zig-zag, made of
rows of alternating triangles with a distance between them (Fig. 8.2.c—d, Fig. 9.c, Fig. 10.1.c—d),”
while Bell Beaker vessels frequently bear a series of dark squares between horizontal bands.” Al-
though the latter two references contain illustrations of two beakers each, the depictions illustrate
well the ideal method of reproducing these patterns, a point also emphasised by this study. Moreo-
ver, both papers contain two reconstructions of each vessel, one with less inlay and one with filled
beds.” The latter reconstruction is, however, unlikely precise because the horizontal bands above

62  COOKE 1979, 135, 145, 149, 157.

63 L. Gucsi refers to this decorative element or phenomenon as an “inverse motif” (Gucsr 2011, 279).
J. Turek described this specific phenomenon without giving it a collective name (TUREK 2008, 159), while
G. Kulcsar referred to negative motifs as “empty” areas (KuLcsAr 2009). R. G. Cooke described it as
“positively expressed negative elements” (COOKE 1979, 476).

64  KuNsT 1995, 593-594, Fig. 1.

65 For example, the originally encrusted (white) small, square impressions on a beaker in two rows in
CzeNE 2017, Fig. 8.3, as opposed to the (dark) negative small squares in two rows created by an inlaid
grid in CzENE 2017, Fig. 8.4.

66  See MILoGLAV 2016 for many nice examples.
67  SEBOK 2018.

68  Turek 2008, Fig. 55.5.

69  TUREK 2008, Pl. 6.4.

70  For example, two horizontal dot rows on the rim under the triangles on a jug in MEL1s 2017, Fig. 3; sin-
gle horizontal rows under the rim and on the shoulder and vertical rows in the middle of every second
feather-like motif under the belly on a bowl in Gucsr 2011, Fig. 5.

71  E.g., HAJEK 1966, Fig 11.1; TUREK 2008, 159, Fig. 55.3; KULCSAR 2009, PL. 15.2.
72 HAJEK 1966, Fig 11.2; HANSEL — HANSEL 2002, Figs 1-2.
73 HANSEL — HANSEL 2002, Fig. 1.h, Fig. 2.f.
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Fig. 8. 1 — Bowl with low openwork pedestal from Budakalasz, 1.a—c — conventional depiction (after CzENE
2017, Fig. 9.1), 1.d—e — illustration with reconstructed encrustation, 1.f - stylised and idealised pattern
reconstruction of the outer side of the bowl, 2 — ceramic funnel from Gruda Boljevica, 2.a-b — convention-
al depiction (after BAkovi¢ 2011, Fig. 6.a-b), 2.c — encrusted pattern reconstruction based on the original
image (after Bakovi¢ 2011, Fig. 6.c), (photo by T. Lauko, reworked by L. Gucsi), 2.d - encrusted pattern
reconstruction, bottom view
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each other often consist of notches slanting in opposite directions,” which only makes sense if they
remain visible in the final pattern (Figs 6-7).”

Taking into account the possibility that prehistoric people imitated or copied elements of foreign
material cultures, it is a question whether, in the process of adaptation, the borrowed motifs were
intended to and capable of retaining their original (negative) visual values if only a minor detail
was taken out and copied from a complex decorative system (i.e., a focus on light-shadow effect
without the aim of encrustating it). Research has already pointed out that “style can be understood
as a ‘variation in processes’ or specific ‘ways of doing things’, but also as the particular character-
istics of the finished products”.’® Therefore, the joint presence of negative motifs, the micro-depres-
sions at the bottom of grooves, and at least smoothed but mostly burnished surfaces around the
patterns increases the likelihood that the vessel was encrusted once.
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Fig. 9. Bowl with low openwork pedestal from Gruda Boljevi¢a. a — on a photo (after Bakovi¢ 2011, Fig. 5.¢;
photo by T. Lauko), b — conventional depiction, top view (after Bakovi¢ 2011, Fig. 5.a), ¢ — encrusted pat-
tern reconstruction

Leapfrogging

Ruth Tringham has drawn attention to the potential pitfalls of ‘leapfrogging’, i.e., skipping elemen-
tal questions to achieve a higher-level synthesis.”” She warns that at each new level of analysis, the
effects, including the potential mistakes of the previous levels, are magnified significantly until the
outcome may be ‘devastating’.”®

In light of that, the question of how far one can go in reconstructing inlaid motifs has high stakes. It is
difficult to determine without any doubt whether the large proportion of missing encrustations in the
pottery record of a particular site is the result of the vessels having been designed originally to produce
the appearing light-shadow effect or be inlaid. In such cases, the practical approach might help: let’s
make a reconstruction and see if a vessel’s (or sherd’s) design adds up to a complex decorative pattern.
A reconstruction made this way may reveal a series of recurring concepts (such as negative motifs)
applied by prehistoric potters who certainly had a clear image of the final design in mind.

74 E.g., HAJEK 1966, Fig. 4.6; ENDRODI 1992, Fig. 84.10; ENDRODI 1992, Fig. 53.7; FAVREL 2022b, Fig. 265.1, Fig.
274.1-3, Fig. 317.1, Fig. 318.1.

75  For well-preserved inlay in sherds, see GIusTETTO et al. 2013, Figs 2-3; FAVREL 2022a, Fig. 2.1, Fig. 99.2,
Fig. 115, Fig. 116.1, Fig. 149.3.

76  BERNABEU et al. 2011, 216.
77  TRINGHAM 1978.
78  ODELL — COWAN 1986, 195-196.
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Fig. 10. Rim fragments of bowls from Pefién de

la Zorra. 1.a — on a photo, 1.b — idealised pattern
reconstruction based on a conventional depiction
(after ALBA LuzON — GARCiA ATIENZAR 2018, Fig.
2.1.1), 1.c - pattern reconstruction based on the
photo, 1.d - stylised and idealised reconstruc-

tion of the encrusted pattern, 2.a — on a photo,

2.b — idealised pattern reconstruction based on a
conventional depiction (after ALBA LuzON — GARcia
ATIENZAR 2018, Fig. 10.V.14), 2.c - the pattern re-
construction based on the photo, 2.d - stylised and
idealised reconstruction of the encrusted pattern

79  YOSHIZAKI 1979.
80  Parincas 2010, Fig. 8.8.

A reconstruction must be understood and ap-
preciated as a possible interpretation created by
adopting a particular set of criteria. Accordingly,
an artefact depicted previously, following a dif-
ferent set of criteria may feature a visual effect
opposite to the original. Generating biased ‘data’
this way has a history in archaeology. In textile
research, which focuses on the imprints on the
surface of pottery, the categorisation of directions
of cord twists (S or Z) is opposite in Japanese and
American archaeology, depending on whether
the determination is based on the mirrored pat-
tern of the imprint or the pattern of the original
cord.” These parallel systems coexist in science,
and it is necessary to clearly see their differences.

Reconstructing inlay patterns can give new in-
sight into the practices of many prehistoric ce-
ramic traditions in Europe. It would be useful to
achieve that each encrusted pot is published to-
gether with a reconstruction of its pattern, illus-
trating the original light-dark contrast. One can
go a step further when reconstructing ornaments
and motifs from an assemblage with only a few
preserved inlays, thus suggesting that the lack of
encrustations at that particular site is due to ex-
posure to destructive chemical processes.*

If this practice would become more widespread,
several previous studies on design analysis
should be re-evaluated,®” simply because the
way ornaments were broken down into motifs
was determined by a different way of perceiving
them. If one focuses on the pattern as a play of
light and shadow instead of restoring the origi-
nal white and dark contrast, its visual interpre-
tation will be significantly different,* especially
when the encrustation densely covers relatively
large areas with thick and complex decorative el-
ements (Fig. 10.1.b,d).¥ However, the difference
will be less significant if the decoration includes
loosely arranged lines (Fig. 10.2.b,d, Fig. 11.a-b,
Fig. 16.a-b, Fig. 17.a-b), especially thin ones,

81 E.g., Kunst 1987; KUNST 1995, Fig. 3; PALINCAS 2010, 74; ALBA LUZON — GARCIA ATIENZAR 2018; REICH

2002; REICH 2006, 32—-232; PASQUALE et al. 2022.

82 HUGGETT 2012, 212.
83  MILOGLAV 2016.
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like the variant characteristic of the northern
group of the Transdanubian Encrusted Pottery
tradition* and also present in the Bell Beaker
style (Fig. 10.2, Fig. 11.2).%°

Considerations from the perspective N - B 7 a
of graphic design—case studies o '

Lifelike reconstructions start with rubbing art:
a piece of paper is laid on top of the vessel sur-
face and rubbed with a graphite stick (a tech-
nique also called charcoaling or frotting). This
is a simple and practical method to capture the
details of relief patterns (Fig. 2.a, Fig. 5.a, Fig. 0 5cm b

6.b).% Photos (especially taken of objects with

hollow patterns lit at a low angle) may also  Fig. 11. Bowl from Monte d’Accoddi. a - conven-
provide a good basis for reconstruction (Fig. tional depiction (after MELIs 2011, Fig. 7.4),

8.2.c, Fig. 13.b). By processing first separately b — reconstruction of the encrusted pattern

the drawing, the frottage, and the photo image,

and combining them with a graphics editor software in the following phase, one may create nearly
photorealistic illustrations with increased accuracy that incorporate higher amounts of data trans-
mitted through the process of visual communication.

An important aspect of archaeological illustrations is accuracy. Although everyone creating illus-
trations is supposed to be aware of the importance of accuracy, there are significant differences
in this regard between the published images of the four (out of six) presented vessels compared
to their new reconstructions (Fig. 2.b—c, Fig. 5.b—c, Fig. 12.a-b, Fig. 13.a-b). The mistakes include
depicting decorative panels as blank, mis-drawing lines, and representing the reconstructed section
of the rim as intact (Fig. 2.b). Relatively minor differences are also present, like a schematically
depicted pattern on the rim of a bowl with internal decoration, resembling a row of regularly
spaced and mostly separate ‘bird footprints’ (Fig. 12.a), whereas its new reconstruction features a
slightly different pattern; when it comes to interpretation, this can make a meaningful difference as
these motifs, when reconstructed correctly, resemble ears of wheat the most (Fig. 12.b).*” Another
significant difference between the already published and the new illustration is the oval, dotted,
grain-like impressions running between the triple line bunches in the triangles. These two ‘new’
pieces of information about this pattern enable combining of their associations and interpreting
the decoration, in my opinion, as a depiction of the cultivation cycle of wheat in a cosmological
framework. The central circle with the four small triangles may be a sun symbol or even a well (as
the centre of the bowl has a lenticular depression). The triangles formed by the triple lines are like-
ly ploughed soil with sowing seeds, while the other two triangles with chequerboard-like pattern
may be interpreted as parcels of arable land and fallow. The two axes of symmetry can be related to
the four cardinal directions and/or the four seasons, all in the periodically repeating circle of time.

84  E.g., Kiss 1997; Kiss 2012, 47, 59, 74.
85  MELIS 2011.
86  Gucsr 2011, 277, Figs 8-9.

87  Since ornaments reduced to highly geometric patterns are common in prehistory, it is difficult to de-
cipher their exact meaning, or even impossible, according to K. Seb8k (SEB6k 2018, 16, 28). The four

motifs, similar to the ears of wheat, could also be interpreted as branches with leaves of some tree or
bush.
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Fig. 12. Pedestalled bowl with internal decoration from Kaposujlak. a — conventional depiction (after
KuLcsAr 2009, Fig. 59.7), b — new illustration with the reconstruction of the encrusted pattern
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Fig. 13. Top view of a pedestalled bow!| with internal decoration from T6kol (Inv.no.: HNM 76.1876.24). a -
conventional depiction (after SCHREIBER 1975, Fig. 9.1.b), b — new illustration with the reconstruction of the
encrusted pattern based on a photo of the object, ¢ — on a photo (photo by L. Gucsi)
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The outlined interpretation of this complex symbolism coincides in many elements with the inter-
pretation of some depictions of the famous Funnel Beaker vessel from Bronocice.*

A mistake in the published illustration has also affected the interpretation possibilities of a unique
bowl from T6kol. This artefact is key to the research, as it represents a link between two cultures and
has chronological value.®*” The problematic point is that two types of zig-zag motif alternate in the
quadrants on the rim (Fig. 13.b—c) instead of three, as published previously (Fig. 13.a).*” Mirroring
the identical, triangular panels is part of the basic design concept of Early Bronze Age bowls with
internal decoration, mainly in the Mak6—Kosihy-Caka pottery tradition,” and also appears, even if
less frequently, in the Somogyvar-Vinkovci Culture (Fig. 12.b).”* This design principle appears on
the rim of this bowl, while the chequerboard-like pattern does not follow this rule (Fig. 13.a). The
bowl stands on a conical pedestal, uncharacteristic of the Bell Beaker—Csepel group but commonly
employed, together with decorating the interior of bowls, by Maké—Kosihy—-Caka and Somogyvar—
Vinkovci potters.” At the same time, the ornament was made with a pattern comb, a tool character-
istic exclusively of the Bell Beaker tradition. While the whole pattern on the inner side of the bowl is
relatively carelessly executed, a striking error is also recognisable in the composition: an elongated
empty rectangle is missing from the rim opposite the handle, breaking the general concept of point
symmetry.”* Traces of cultural blending can also be recognised in this object,” manifesting in the
unusual shape of the pedestal and an inconsistency in the use of decorative motifs. The different
directions of the hatching in the chequerboard-like pattern are also conspicuous in light of similar
vessels of the Mak6-Kosihy—Caka tradition, where such lines in most cases are identically oriented.”
The proportions of the large, flower-like cross motif in the decoration are also unique, with only two
known analogies,” as such crosses are usually more squat, consisting of trapezoids.”

A specific style of illustration uses cylindrical projection, when the curved surface of, e.g., a vessel
with its decorations is ‘rolled out’ onto a flat surface (Fig. 2.d, Fig. 5.d, Fig. 6.d, Fig. 7.c, Fig. 8.f, Fig.
10.1.b,d, Fig. 10.2.b,d, Fig. 14.c, Fig. 15.b, Fig. 17.b). This method is useful for showing, for example,
pattern repetition (see, e.g., the uniquely combined hourglass and diamond motifs repeated three
times; Fig. 5.d).” Although this technique allows for schematisation, certain measurements must also
be correctly recorded or calculated. In this case, line thickness should correspond to the average size
of the original encrustation beds since these can vary within a narrow range due to being created
freehand. The irregularities of undulating lines and certain small mistakes in the design may be cor-
rected as they are considered ‘noises’ in the visual message.'™ At this point, it is important to note
that in an image with a 300 dots/inch resolution, even a one-pixel difference in line thickness alters
the outcome of the final pattern, especially if the vessel or pattern is reduced to a scale of 1:2 or less.

88  MILISAUSKAS et al. 2019, 234-235. A paper on ceramic traditions and the concept of time in the Bronze
Age also supports the suggested interpretation; see KREITER 2007.

89  SCHREIBER 1975, Fig. 9.1a-b; KULCSAR 2009, 35, 141.

90  SCHREIBER 1975, Fig. 9.1a-b.

91  KuULCSAR 2009, 128-129, Figs 27-30.

92  KuLcsAR 2009, Fig. 58.1-2, Fig. 59.5,7, Fig. 61.1-2.

93  KULCSAR 2009, 130.

94  SCHREIBER 1975, Fig. 3a, Fig. 14.1a; KuLcSAR 2011, Fig. 9.1.

95  STOCKHAMMER 2012.

96  KULCSAR 2009, Fig. 27.4,7-8, Fig. 28.6, Fig. 29.1,8, Fig. 30.3-4,7-8,10.
97  KuULCSAR 2009, Fig. 27.8-9.

98  KuLcsAr 2009, Figs 27-30.

99  This vessel was also published (with the site misidentified) in Wosinsky 1904, P1. 140.
100 Gucsrt 2011, 272-273, 277-279.
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Fig. 14. Bell Beaker vessel from Probostov. a — conventional depiction (after TUREK 2008, Fig. 55.2), b — equi-
distant projection for reconstruction, ¢ — stylised and idealised reconstruction of the encrusted pattern

One typical issue in illustrations is depicting the various micro-impressions in the encrustation
beds (Fig. 2.b, Fig. 5.b, Fig. 7.c, Fig. 13.a, Fig. 14.b). Considering that encrusted motifs are only de-
fined by the edges of the impressed patterns (originally filled with white inlay), it is easy to see that
any other detail drawn within the edges is also ‘noise’. For example, the teeth of the pattern comb
leave small, pointy impressions in the bottom of the grooves, but this detail is irrelevant to the final
design, and the edges of the impressions are straight. If pressed lightly, the pattern comb creates
only a dot row pattern (Figs 6-7). Probably, this is the case with a beaker from Probostov; a recon-
structed copy was made with jagged edges after the published depiction (Fig. 14.a,c).

0 Scm

Fig. 15. Bell Beaker vessel from Albertfalva. a — conventional depiction (after ENDRODI — REMENYI 2016,
Pl. 36.6), b — reconstruction of the idealistic concept of its ornament with encrustation

An additional criterion when creating such reconstructions is to avoid distortion by foreshortening.
In order to achieve the best result, the height of the illustrated pattern should be depicted accord-
ing to the rules of equidistant projection, i.e. the curvature of the surface needs to be taken into
account, and the size of the pattern accommodated accordingly instead of squeezing everything
into the original height of the object (Fig. 14.b). Notice the fairly regular vertical distances be-
tween the horizontal stripes and how they shorten under the belly and even more near the vessel
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Fig. 16. Bowl with decorated rim from Albertfalva.
a — conventional depiction (after ENDRODI — REMENYI 2016,
Pl. 17.3), b — reconstruction of the encrusted pattern

base in the illustration (Fig. 7.b)."* The
usually rather regular distances between
horizontal stripes on Bell Beakers allow
one to consider that if, e.g., a stripe is 13
mm wide but the other similar ones are
consistently only 11 mm wide, the wid-
er stripe is simply a mistake made by the
potter, as the general concept was to cre-
ate bands of equal width. Attention to the
inner proportions of the vertical spacing
is also important in this illustration style.
The perimeters of the base, the belly, the
neck, and the rim all differ, and the lengths
of the related circumferential bands or
stripes change with it. At the same time,
it is quite striking that certain motifs were
always created in a similar size on certain
vessels, like the so-called hourglass motifs
on a beaker from Tokol (Fig. 6.b). Equal-
ising the differences in the length of the
horizontal pattern bands may also reduce
the ‘noise’ in the pattern, as demonstrat-
ed on two beakers from Tokol (Fig. 2.d,
Fig. 7.c). The decoration of both vessels
includes recurring panels with motifs in
various sizes, in which the length of zig-
zags and the number of some additional
elements are dissimilar (Fig. 1.a-c, Fig.
6.b) and include a predominant variant.
While the upper band with a complex
geometrical ornament contains a double
zig-zag bundle, that in the lower band is
always triple (Fig. 6.a-b); therefore, these
characteristics were represented accord-
ingly. Further regularities can be ob-
served: the zig-zags almost always start
and end with a dash running from top left
to bottom right. Besides, hourglass motifs
usually stand between two, three, or four
short, vertical lines on each side, as the
triple bundle is the most frequent variant
selected for the virtual pattern recon-

struction. These vertical dashes nearly align in two cases (Fig. 6.a), although most of them seem
to be randomly placed, due probably to the large length differences between the bands (the lower
one is very close to the base, while the other band is positioned just above the belly of the heavily
curved vessel). The related problem emerging during reconstruction was resolved by diagonally
shifting the geometrically decorated panels relative to each other based on the analogies of other

101 HANSEL — HANSEL 2002, Fig. 1.g, Fig. 2.e.
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similarly decorated vessels (Fig. 14)."% The other beaker from T6kol (Figs 1-2) has an unusual
feature: a chequerboard-like pattern that is consistently irregular. The two wide horizontal bands,
each with two rows of squares, are parallel but slightly misaligned—surprisingly, as the potter
could easily correct this issue while decorating the vessel, considering that the squares have dif-
ferent widths anyway, and in most cases the misalignment is minimal (Fig. 1.a—c). All this suggests
that the shift is the result of a conscious choice. Whether this irregularity was indeed due to simple
errors (Fig. 4.c), is related to the potter’s skills,' or is the result of a conscious choice is difficult to
tell, but it became a characteristic feature at least of the vessel in question as it was repeated on
the entire surface (Figs 1-2). Thus, following the rules of the illustration style discussed above, flat
projection and schematisation were employed to depict an idealised geometric pattern based on

the most common occurrence of motifs observed on a given artefact.

AN/ ANNY /AN A\ / A\ //A\//4
VAN /AN /AN /A AN/ A\

M/ AN /AN // A\ // A\ //A\V///4

L NN NN NN NN N NN\
.
.

b

Fig. 17. Bell Beaker vessel from Albertfalva. a — conventional depiction (after ENDRODI — REMENYI 2016,
Pl. 72.3), b — stylised and idealised reconstruction of the encrusted pattern

102 RatzEL-FABIAN 1983, Pl. 70.12, PL. 71.15,19; TUREK 2006, Fig. 18.2, Fig. 24.1-2, Fig. 79; TUREK 2008, Fig. 55.2.
103 FOLOP 2016, 124—126; FAVREL 2022c; GUCSI 2023, 364—366.
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Further case studies based on pattern reconstructions

A comparison of the main features of the previous illustrations and the new ones allows one to draw
some important conclusions. The most interesting is the presence of geometric optical illusions in the
reconstructed patterns. Horizontal bands on Bell Beaker vessels are often hatched, and the direction
of hatching usually alternates. This creates an optical effect similar to the so-called Zollner illusion,'*
where the horizontal, parallel lines are perceived as being at an angle (Fig. 7.c). However, the illusion
does not work either with the three-dimensional vessel or its nearly photorealistic illustration (Fig.
6.a, Fig. 7.a-b) because its horizontal and vertical curvatures distort the pattern. Also, the horizontal
parallel lines drawn by freehand are slightly undulating, and this small irregularity may be enough
to break the optical illusion. The effect only works if the pattern is depicted on an even, flat surface
with regular, perfectly straight lines, which may be indirect evidence of these patterns having been
borrowed from textiles, a medium capable of meeting these requirements.

Fig. 18. Small amphora from Ordacsehi. a-b — decorated shoulder (photos by L. Gucsi), ¢ — conventional
depiction (after KuLcsAr 2013, Fig. 4.1.b), d — new illustration with the reconstruction of the encrusted
pattern

The illusion of depth is another interesting optical effect appearing, e.g., on a bowl from Boljevi¢a
(Fig. 9.c). In addition, this reconstruction revealed another possible correlation by adding virtually
the cord in the suspension holes; it gives an impression that the cord runs under the corner of the
hatched bands and is aligned with, or ‘continues’ as the outermost hatched and encrusted band
around the rim. Similarly, but with less depth, the small, negative, framed square motifs seem to be

104 Parxk et al. 2022, Fig. 1.a.
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behind the zig-zag line on a pedestalled bowl from Budakalasz (Fig. 8.f). A unique amphora from
Ordacsehi (Fig. 18.d) also features a pattern with a depth effect: the herringbone pattern covering
the shoulder appears as a paper fan-like structure with sharp edges. It must be mentioned again
that optical illusions incorporated into the decoration do not necessarily work due to the curvature
of the vessels; however, these vessels feature patterns which, originally, could be associated with
magical properties.

Another visual effect can be observed on a beaker from Mélnik, where every second horizontal
band contains three dark, elongated rectangles aligned in a vertical line in one part of the orna-
ment,'” creating an effect of three vertical stripes being ‘woven’ into the pattern. A similar depic-
tion is present on a beaker from Szigetszentmiklds; however, its decoration is not limited to a small
vertically defined area but runs around the vessel in two double bands.” Another vessel has a
similar decoration but with three stripes instead of two."”

Opportunities for the future

Artificial intelligence is already involved in scientific research, and it can be useful in big data anal-

18 However, there are further

ysis to reveal clear links, e.g., between tool usage and particular users.
possibilities in using the computing capacity available—especially teaching Al to create correct
reconstructions based on previous illustrations that focused on the actual lights and shadows of the
find instead of the dark-light contrast of the originally encrusted pottery. This process of ‘teach-
ing’ or ‘feeding’ the algorithm with large data sets requires many illustrations made following the
basic rules of illustrating encrusted pottery. Laser scanner systems with 3D imaging and graphics

editing softwares are already available,'”

offering the possibility to integrate them to effectively
create highly accurate reconstructions of prehistoric patterns, thus facilitating their comparison

and interpretation.

Conclusions

Since the goal of reconstruction is to create a possible view of how an object could look originally
by combining existing and missing parts in a logical way, reliable reconstructions may be key in
understanding complex decorations. This study provides an overview of the topic and illustrates
the possibilities. How far can one get with reconstruction in a particular case? The line is difficult
to draw, but research would certainly benefit from an increasing number of available reconstruc-
tions of encrusted decorations, at least of pottery with preserved traces of encrustation. The visual
reconstruction of motifs linked to complex inlay decorations has the potential to lead to new inter-
pretations, thus opening new paths and fields for research.
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