217-364 Archeologické rozhledy 76-2024 Issue/Cislo 3-4

Hoard with a miner’s pick from Krtely in South Bohemia:
On the question of the relations of hoards, imports
and burial mounds of the Urnfield period
Ondrej Chvojka — Lubos Jirdri — Jan John — Matéj Kmosek —
Richard Thér — Tomds Zachar

On the origin and cultivation of grapevine
in Bohemia, Moravia, and Slovakia
Michaela Latkovad

Food detection in medieval acoustic vessels:
A case study from the early gothic churches
in My3enec and Kovarov (South Bohemia)

Filip Facincani — Jaroslav Pavelka

Interconnection between house and fenced area:
A case study of an LBK settlement in Hostivice-Sadova,
Central Bohemia

Petra Schindlerovd — Jana Klementovd — Miroslav Popelka — Miroslava Smolikovd

Vyvoj rané stredovékého centra ve Staré Boleslavi
optikou radiouhlikového datovani etazového pohrebisté
pFi bazilice sv. Vaclava a kostele sv. Klimenta

Ivana Bohdcovd — Nikola Kostovad

A WERT Y

76-2024-3-4

z

ARCHEOLOGICKE ROZHLEDY

Volume/Roévnik 76 — 2024
Issue/Cislo 3-4

Archeologicky ustav Akademie véd CR, Praha, v.v.i.



ARCHEO

LOGICKE
ROZHLEDY

Archeologické rozhledy 2024, volume/ro¢nik 76, issue/cislo 3—4

Peer—reviewed journal published by the Institute of Archaeology
of the Czech Academy of Sciences, Prague, v. v. i.

Recenzovany Casopis vyddvany Archeologickym Ustavem
Akademie véd Ceské republiky, Praha, v. v. i.

Editorial office — Adresa redakce
Letenska 4, CZ-118 00 Praha 1, Czech Republic

www.archeologickerozhledy.cz

Abstracting and indexing — Indexovéano v:
Web of Science Core Collection — Arts & Humanities Citation Index, SCOPUS,
ERIH PLUS, CrossRef, DOAJ, Google Scholar, ORCiD, SCImago, EBSCO Essentials

Editorial board — Redak¢ni rada

Justyna Baron, Gabriela BlaZzkovd, Michal Ernée, Anthony Harding, Petr Kvétina,
Gyorgy Lengyel, Jifi Machacek, Caroline von Nicolai, Petr Pokorny, Dieter Quast,
Thomas Rocek, Sandra Sazelova, Michat Starski

Editor-in-chief — Vedouci redaktor
Véclav Vondrovsky
vondrovsky@arup.cas.cz; tel.: +420 257 014 357

Technical editor — Technicky redaktor
Filip Laval
laval@arup.cas.cz; tel.: +420 257 014 321

Orders/Objednévky: Frantisek Ochrana, ochrana@arup.cas.cz, tel. +420 257 014 415

Yellow Point Publications, ul. Nowowiejska 110/2, 50-340 Wroctaw, Poland, www.ypp.com.pl
SUWECO CZs. r. 0., Sestupna 153/11, CZ-162 00 Praha 6 — Liboc, Czech Republic, www.suweco.cz,
tel. +420 242 459 205

Typesetting/Sazba: Marcela Hladikova.

Published four times a year. Vychézi ¢tyfikrat rocné.

This issue was published in January 2025. Tento seSit vy3el v lednu 2025.
Recommended price/Doporucena cena: 86 CZK

© Institute of Archaeology of the CAS, Prague, v. v. i. / Archeologicky tstav AV CR, Praha, v. v. i.
All papers are published under Creative Commons Attribution 4.0 International License.
oy Viechny ¢lanky podléhaji licenci Creative Commons Uved'te plvod 4.0 Mezinarodni.

MK CR: E 1196 ISSN 03231267 (Print) * ISSN 2570-9151 (Online)

NEW BOOKS BY THE INSTITUTE OF ARCHAEOLOGY OF THE CAS, PRAGUE
NOVE PUBLIKACE ARCHEOLOGICKEHO USTAVU AV CR, PRAHA

Natalie Venclova: NEMCICE AND STARE HRADISKO. IRON AGE GLASS AND GLASS-WORKING IN CEN-
TRAL EUROPE. Praha 2016. 317 s. English with French summary. 500 K¢ / 20 €

Jan Frolik: KOSTEL SV. VACLAVA V LAZANECH A POCATKY STREDOVEKEHO OSIDLENi SKUTECSKA.
DIL I. KATALOG. Praha 2017. 263 s. Czech with English summary. 260 K¢/ 10 €
DIL Il. ANALYZA. Praha 2019. 288 s. Czech with English summary. 260 K¢/ 10 €

Jan Kysela — Alzbéta Danielisova — Jifi Militky (eds.): STORIES THAT MADE THE IRON AGE. STUDIES IN
IRON AGE ARCHAEOLOGY DEDICATED TO NATALIE VENCLOVA. Prague 2017. 531 s. English, French,
German, Czech. 900 K¢/ 35 €

Jan Michélek: MOHYLOVA POHREBISTE DOBY HALSTATSKE (Ha C-D) A CASNE LATENSKE (LT A) V J1Z-
NiCH CECHACH. DIE HUGELGRABER DER HALLSTATT- (Ha C-D) UND FRUHEN LATENEZEIT (LT A) IN
SUDBOHMEN. 1/1, 1/2 Komentovany katalog — Kommentierter Katalog, 1/3 Tabulky — Tafeln. Praha 2017.
1119 s. Czech with German introduction. 1000 K¢ / 40 €

Petr Limbursky a kol.: POHREBNI AREALY UNETICKE KULTURY VE VLINEVSI. Praha 2018. 642 s. Czech
with English summary. 800 K¢ / 30 €

Iva Herichova: CASTRUM PRAGENSE 16. VRCH HRADNI. VYVO] GEORELIEFU PRAZSKEHO HRADU
V RANEM STREDOVEKU. Praha 2019. 172 s. Czech with English summary. 500 K¢ / 20 €

Michal Ernée — Michaela Langové et al.: MIKULOVICE. POHREBISTE STARSI DOBY BRONZOVE NA
JANTAROVE STEZCE. EARLY BRONZE AGE CEMETERY ON THE AMBER ROAD. Pamatky archeologické —
Supplementum 21. Praha 2020. 688 s.+ CD. Czech with English summary. 700 K¢ / 30 €

Katefina Tomkova a kol.: LEVY HRADEC V ZRCADLE ARCHEOLOGICKYCH PRAMENU. POHREBISTE.
DIL II. Praha 2020. 543 s. Czech with English summary. 600 K& / 25 €

Katefina Tomkova — Natalie Venclova (eds.): KRAJINOU ARCHEOLOGIE, KRAJINOU SKLA. STUDIE
VENOVANE PhDr. EVE CERNE. Praha — Most 2020. 344 s. + CD. 500 K¢& / 20 €

Radka Sumberové — Lubo3 )iraii — Hana Brzobohatéd — Markéta Koncelova — Filip Velimsky: POHREBIS-
TE CASLAV — U STINADEL A LUZICKA KULTURA VE STREDOCESKEM POLABI. Praha 2021. 440 s. Czech
with English summary. 500 K¢ / 20 €

Jan Frolik — Jan Musil: KATALOG ARCHEOLOGICKYCH NALEZU Z HRADU KOSUMBERKA. 4. DiL: KAM-
NOVE KACHLE, CAST TRETI. Praha 2021. 320 s. Czech with German summary. 125 K&/ 5 €

Jan Frolik — Soria Hendrychova Dvoréackova: KOSTEL SV. VACLAVA V ZABONOSECH. DiL I. KATALOG.
Praha 2021. 172 s. Czech with English summary. 380 K¢/ 15 €

Jakub Sawicki: DRESS ACCESSORIES FROM PRAGUE, C. 1200 — C. 1800. CATALOGUE OF FINDS. Prague —
Wroctaw 2021. 342 s. English. 500 K¢ / 20 €

Marek Suchy: CASTRUM PRAGENSE 17. SOLUTIO HEBDOMADARIA PRO STRUCTURA TEMPLI PRA-
GENSIS. STAVBA SVATOVITSKE KATEDRALY V LETECH 1372-1378. DIL II. Praha 2021. 315 5. Czech with
English summary. 500 K¢ / 20 €

Jan Frolik — Jan Musil — Dana Rohanova: KATALOG ARCHEOLOGICKYCH NALEZU Z HRADU KOSUM-
BERKA. 6. DiL: STREDOVEKE A RANE NOVOVEKE SKLO. Praha 2022. 152 s. Czech with German summary.
125KE/ 5 €

Orders:

* Institute of Archaeology, Czech Academy of Sciences, Library, Letenska 4, CZ-118 00 Praha 1,
Czech Republic; knihovna@arup.cas.cz

 Beier & Beran — Archédologische Fachliteratur, Thomas-Mdntzer-Str. 103, D-08134 Langenweissbach,
Germany; verlag@beier-beran.de

* Oxbow Books, 47 Church Street, Barnsley S70 2AS, United Kingdom

 Dr. Rudolf Habelt GmbH, Am Buchenhang 1, D-53115 Bonn, Germany; info@habelt.de



Archeologické rozhledy 76-2024-3-4

CONTENT - OBSAH

Viclav Vondrovsky, Editorial

RESEARCH ARTICLE - VWZKUMNY CLANEK

Ondrej Chvojka — LuboS$ Jirdarn — Jan John — Matéj Kmosek — Richard Thér —
Tomds Zachar, Hoard with a miner’s pick from Krtely in South Bohemia:
On the question of the relations of hoards, imports and burial mounds of
the Urnfield period — Depot s hornickym 3pi¢akem z Krtel v jiznich Cechéch:
K otdzce vztah( depotd, importl a mohylovych pohtbd v obdobi popelnico-
vych poli

Michaela Ldtkovd, On the origin and cultivation of grapevine in Bohemia,
Moravia, and Slovakia — K otdzce plivodu a péstovéani révy vinné na tzemi
Cech, Moravy a Slovenska

Filip Facincani — Jaroslav Pavelka, Food detection in medieval acoustic ves-
sels: A case study from the early gothic churches in MySenec and Kovéarov
(South Bohemia) — Detekce zbytkd potravin ve stfedovékych ozvuc¢nicovych
nadobach: Pripadové studie z rané gotickych kosteld v Mysenci a Kovarové
(jizni Cechy)

Petra Schindlerovd — Jana Klementovd — Miroslav Popelka — Miroslava Smo-
likovd, Interconnection between house and fenced area: A case study of
an LBK settlement in Hostivice-Sadovd, Central Bohemia — Propojeni mezi
domem a ohrazenim: Pfipadova studie LnK sidlisté v Hostivici-Sadové ve stfed-
nich Cechéch

Ivana Bohdcovd — Nikola Kostovd, Vyvoj rané stfredovékého centra ve Staré
Boleslavi optikou radiouhlikového datovani etdZového pohfebisté pti bazi-
lice sv. Vaclava a kostele sv. Klimenta — The development of the early medie-
val centre of Staré Boleslav revealed by radiocarbon dating of the multi-level
cemetery at the Basilica of St Wenceslas and the Church of St Clement

BOOK REVIEW - RECENZE

Martin Oliva, Francoise Bostyn — Jacek Lech — Alan Saville — Dagmara H. Werra (eds.):
Prehistoric Flint Mines in Europe (Oxford 2023)

217

219-220

221-256

257-284

285-304

305-332

333-360

361-363






219-220 Archeologické rozhledy 76-2024-3-4 219

EDITORIAL

Attentive readers might have noticed that this release of Archeologické rozhledy comes as
a double issue, an unusual step we took to restore our journal’s publishing pace and timing.
Over the past years, the delay has accumulated for a variety of reasons and new issues were
released several months after the traditional scheduled dates — March, June, September,
and December. This double issue is, therefore, another measure the editorial team has taken
to ensure fluent and timely dissemination of new archaeological research, which, I am sure,
both authors and readers will appreciate.

Starting with this (double) issue, Archeologické rozhledy has also adopted a new her-
itage protection policy. While you can read the full version on our website and at the end
of this issue, the policy stands on a few elementary principles that can be easily summarised
here. Firstly, our journal will not publish papers that deal with archaeological finds from
private collections. Although private collecting of archaeological artefacts is permitted in
some countries, it carries a high risk of misconduct in numerous aspects. For instance, many
early medieval swords held by private collectors were proved to be forgeries or were re-
trieved under dubious conditions that did not comply with professional standards. All finds
presented in Archeologické rozhledy must come from an institution officially authorised
in archaeological heritage protection. The acquisition of such finds must have complied
with the legislation of the country of origin.

This issue starts with three research articles that employ scientific methods in their
archaeological inquiries. Ondfej Chvojka and his colleagues present a new Late Bronze Age
hoard excavated near Krtely in South Bohemia. While Bronze Age hoards are a long-term
research topic of Chvojka, the assemblage from Krtely is unique in that it included two
fragments of a miner’s picks used in the famous salt mines in Hallstatt. The objects described
in the paper are thus the northernmost occurrence of Hallstatt picks. Employing X-ray,
tomography, and use-wear analysis, the authors reached interesting conclusions about the
histories of the metal objects, which ended their ‘life’ assembled in a ceramic vessel and
deposited on the top of a burial mound.

The article by Michaela Litkov4 resides in archaeobotany and seeks the origin and
development of grape cultivation and viticulture in the territory of the Czech Republic and
Slovakia, studying the morphometry of cultivated forms of grapevine and its wild coun-
terparts. The analytical assemblage comprises 1087 archaeobotanical finds from 28 sites
spanning from prehistory to the Early Modern period and accompanied by recent refer-
ence finds. Thanks to its wide chronological scope, I am sure that the study will attract the
attention of archaeologists as well as historians dealing with development of viticulture
or agricultural production in general.

Filip Facincani and Jaroslav Pavelka addressed the conundrum of so-called acoustic
vessels, which appear hitherto installed in the walls and vaults of medieval churches. To
reveal if new, custom-made vessels were acquired or just mundane house pottery was reused,
the authors searched for food residues that might be preserved on acoustic vessels from
two churches in South Bohemia. As the enzyme-linked immunosorbent analysis indicat-
ed the presence of milk and grain, the latter hypothesis seems more plausible. In addition,

https://doi.org/10.35686/AR.2024.263
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the paper gives a comprehensive overview of the research topic and can serve as a suitable
starting point for further exploration of acoustic vessels.

With the last two articles, we return to the ground of more traditional archaeological
approaches, though widely supported by absolute dating. In the first, the collective led by
Petra Schindlerova examines the issue of Linear Pottery culture longhouses with adjacent
fenced areas. Such settings are rather rare at Early Neolithic settlements and their purpose
remains unclear, though various hypotheses have been proposed. Choosing Hostivice-Sa-
dovd as a case study site, this article follows up much of the research tradition established
by the campaign at the famous site of Bylany, where the longhouses with fenced areas
were excavated and discussed already by Bohumil Soudsky. Schindlerové and colleagues
performed a detailed analysis of pottery supported by radiocarbon dating to explore chrono-
logical relationships between houses, fenced areas, and various pits flanking the houses as
well as dotting the grounds surrounded by fences.

The research article by Ivana Bohdc¢ova and Nikola KoStovd presents the results of
excavations in Stard Boleslav, more specifically cemeteries surrounding local churches.
Stard Boleslav is undoubtedly one of the key sites for understanding the formation of early
Czech statehood. Beyond that, the article draws attention for the application of radiocar-
bon dating in early medieval contexts. Such approaches are rather scarce. I am convinced
that there is still some kind of disbelief in this method among specialists in early medieval
archaeology, who consider radiocarbon data too imprecise for their purposes. However,
as Bohacova and KoStova demonstrate, radiocarbon dating can produce relevant results
if sampling follows rigorous standards and results are considered within more elaborate
mathematical frameworks.

Vidclav Vondrovsky
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RESEARCH ARTICLE - VYZKUMNY CLANEK

Hoard with a miner’s pick from Krtely in South Bohemia:
On the question of the relations of hoards, imports
and burial mounds of the Urnfield period

Depot s hornickym 3picakem z Krtel v jiznich Cechéach:
K otézce vztah( depotd, importd a mohylovych pohtbt
v obdobi popelnicovych poli

Ondrej Chvojka - Lubog Jiran - Jan John - Matéj Kmosek -
Richard Thér - Tomdas Zachar

This article presents a hoard of 27 metal artefacts and fragments of one ceramic vessel from the South
Bohemian site of Krtely, dated to the earlier phase of the Late Bronze Age (Br D — Ha Al). Two exceptional
phenomena are associated with the hoard. The first is its placement in a burial mound, and the second is
the presence of two fragments of a broken miner’s pick, analogous to those found in the salt mines of
Hallstatt. In addition to typological-chronological analyses, the article also includes elemental composition
and use-wear analyses of the pick. Unique to this find is the reutilization of the pick as a chisel. The hoard
also contained a fragment of a cast sword hilt with embedded fragments of other artefacts, examined by
X-ray and tomographic analyses. The hoard from Krtely significantly contributes to the ongoing discus-
sion on the role of Bronze Age metal hoards and their potential connections to ritualized behaviour and
the spiritual world of that era.

South Bohemia — Late Bronze Age — hoard — pick — burial mound — XRF analyses — use-wear analyses

V &ldanku je publikovdn depot 27 kovovych artefaktii a zlomkii jedné keramické ndadoby z jihoceské lokality
Krtely, ktery lze datovat do starsi faze mladsi doby bronzové (Br D — Ha Al). S depotem jsou spojeny dva
vyjimecné fenomény, na néz je tento clanek zaméren. Prvnim je uloZeni depotu do mohyly, druhym pak
pritomnost do dvou fragmentii rozlomeného hornického Spicdku s analogiemi v solnych dolech v Hallstattu.
Vedle typologicko-chronologické analyzy je v clanku tento artefakt podroben i analyze prvkového sloZeni
a traseologické analyze. Zatim bez analogii je jeho reutilizace na dldto. Depot obsahoval i zlomek lité ruko-
Jeti mece, do niZ jsou vioZeny zlomky dalSich artefaktii, které byly zkoumdny pomoci rentgenové a tomogra-
fické analyzy. Depot z Krtel vyznamné prispiva do bohaté diskuse o roli kovovych depotit doby bronzové
a o jejich moZnych souvislostech s ritualizovanym chovdnim a duchovnim svétem tehdejsich lidi.

jizni Cechy — mladsi doba bronzova — depot — 3pi¢ak — mohyla — XRF analyzy — traseologické analyza

Introduction

In archaeological terminology, graves and hoards are typically distinguished as separate
entities (Neustupny 2010, 154—156). A straightforward definition of a hoard implies that it
is a collection of at least two artefacts intentionally and simultaneously deposited outside
grave goods (e.g., Salas 2005, 12, with earlier literature). This usually leads to the spatial
exclusion of hoards and graves. However, there are exceptions, as evidenced by the recently
discovered hoard from Krtely in South Bohemia, which was embedded at the top of a burial

https://doi.org/10.35686/AR.2024.248
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Fig. 1. Krtely. Location of the site on the map of the Czech Republic and topographic position on the 1:10,000
ground map (modified by J. John).

mound. In the following text, we will discuss not only the archaeological analyses of the
hoard itself, distinguished by a unique miner’s pick, but also the phenomenon of placing
metal hoards in or near graves during the Bronze Age.

Find circumstances and natural conditions of the hoard from Krtely

In November 2017, Ales Hutter found a set of metal artefacts, which he removed from the
ground and then handed over to the archaeological collection of the South Bohemian
Museum in Ceské Budéjovice. On 29 August 2018, O. Chvojka, J. John, J. Frohlich, and
J. Michélek conducted site documentation and a survey of the find and surrounding burial
mounds.

The hoard was found in the ‘Na PrekdZce’ forest on the southern spur of the Libé&jovic-
ky Hill, 1000 m WNW from the chapel in the village. The altitude of the find is 567 m and
WGS-84 coordinates 49.0861128N, 14.1549303E (Fig. 1). This is the northeastern edge
of the burial mound cemetery, dated to the Hallstatt period and the early Middle Ages
(Michdalek 2017, 180; Lutovsky et al. 2023, 269-270). At least 35 burial mounds in two
groups were identified during the surface survey (Fig. 2). Based on their formal and spatial
characteristics, some mounds can be dated to the early Middle Ages (arrangement in rows,
rectangular shape, shallow ditches around the mounds), while others (probably older pre-
historic mounds) are manifested only by surface accumulations of stones.
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Fig. 2. Krtely. Plan of the barrow cemetery with the location of the hoard (box) (made by J. John).

The massif of the Lib&jovicky Hill (607 m above sea level) forms part of the Bavorov-
sk4 Highlands, which is the largest of the Sumava foothills, separating the middle course
of the Blanice River from the Ceskobudéjovické Basin (Chdbera et al. 1985, 15-16). In
the wider vicinity of the site, there are gold deposits that were mined in the Middle Ages and
modern era; the remains of historical shafts are preserved on Lib&jovicky Hill (Frohlich
2006, 77; Maslovd 2017, 44-45). A mining trench was located close to the hoard, but it is
uncertain whether it is related to the exploitation of gold or quartz (Maslovd 2017, 38-39).
However, there is no way to prove a possible connection between the hoard analysed here
and the burial mound cemetery with the mentioned gold deposits.

According to the finder, the metal artefacts were found clustered in a pit approximate-
ly 20 x 30 cm and up to 45 cm deep. The objects were located in a cavity between quarry
stones up to several tens of centimetres in size, evidently part of the mound embankment
construction. One large ingot was reportedly placed shallow below the surface, with other
objects found without any arrangement beneath it. Unfortunately, the finder did not take any
photographic or other documentation, nor was detailed information about the position of
individual artefacts recorded. The pit also contained several dozen ceramic fragments from
one vessel (see no. 28 in the Online Supplementary Material 1), which were also collected
by the finder. No further findings were made in the excavated pit during the subsequent
expert survey. Excavation outside the pit was not carried out, as it was determined that the
hoard was deposited in a yet unrecognized burial mound (marked as Mound No. 1), the
detailed examination of which could not be conducted. Mound No. 1 is covered by a mature
spruce forest, and the pit with the hoard was located directly at the foot of one spruce (Fig. 3).
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Fig. 3. Krtely. Mound 1,
the place of the hoard
discovery (photo by
O. Chvojka).

Description of the archaeological situation and artefacts
from the hoard

Mound No. 1, into the top of which the hoard was placed, appears as a relatively incon-
spicuous elevation today (Fig. 4). Nearby is a second, probably prehistoric burial mound.
Although both of elevations have not yet been archaeologically investigated, we assume
that they are burial mounds. In addition to the mounds themselves, which clearly stand
out from the surrounding terrain (Fig. 4), this interpretation is also supported by the find-
ing of a bronze three-edged arrowhead from the Hallstatt period which was found at the
Mound No. 2 (see Michdlek et al. 2022, 116, Fig. 4: 4).

The recovered assemblage from Mound No. 1 contained 27 metal artefacts (one in 2 frag-
ments) with a total weight of 7257.2 g, as well as fragments from one ceramic vessel that
likely served as a container for some of the metal artefacts. All finds are now stored in the
archaeological collection of the South Bohemian Museum in Ceské Budé&jovice under in-
ventory numbers A 36.419-36.446.

For a description of both mounds and artefacts (Fig. 5-9), see Online Supplementary
Material 1.

Analyses

Archaeological analysis and chronological classification of the hoard
Miner’s pick

The most interesting artefact in the hoard is a miner’s pick with butt wings and a hex-
agonal cross-section body, which was later ground into a chisel and then deliberately broken
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Fig. 4. Krtely. Contour
plan of mound 1 (made
by J. John).

(Fig. 5). Itis only the third such find in the Czech Republic (Fig. 10), with all three picks
coming from hoards of fragments dating to the early phases of the Late Bronze Age (Tab. 1).
While the specimens from Holasovice in South Bohemia (Kytlicova 2007, Taf. 21: 22) and
from the South Moravian hoard from Réna u Ivancic (Salas 2018, 50-52, Tab. 3: 75) are
small fragments of hexagonal bodies with tips, the pick from Krtely is preserved whole.
The closest analogy can be found in the Upper Austrian hoard from Sipbachzell, which
contains six picks with wings in various states of preservation, as well as two socketed
picks associated with the copper exploitation centre at Mitterberg (Hoglinger 1996, 40-45).
Notably, one almost completely preserved pick with wings from Sipbachzell was already
broken in prehistoric times in the same manner as the specimen from Krtely (Hoglinger 1996,
Taf. 20: 349).

A significant number of bronze picks with butt wings and bodies of hexagonal cross-sec-
tion, along with their fragments, have been found in the Hallstatt salt mines and the near-
by burial site (both in several graves and as solitary scattered finds within the burial site).
In the mid-1970s, 34 specimens were documented (Mayer 1977, 228-233), but many more
have been added since then (Barth 1993—1994, 29, 31). However, no comprehensive list has
been published since Mayer’s work. The chronological classification of these picks is more
complicated, ranging from the Urnfield period to the later phases of the Hallstatt period
(Mayer 1977, 230). Nevertheless, some years ago, it was established that Bronze Age miner’s
picks differ from those of the Hallstatt period in both shape and size; Bronze Age picks are
more robust, while Hallstatt period specimens are more delicate (Barth 1993-1994, 31;
Kowarik et al. 2019, 65-67). This reflects the development of salt extraction techniques,
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Fig. 5. Krtely. Bronze
pick from the hoard
(drawing by T. Kole-
gar, photo by L. Téro-
kové).

as seen in the varying lengths of preserved wooden handles, of which over 1400 have been
found in Hallstatt (Kowarik et al. 2019, 50, Abb. 23). Radiocarbon dating of these handles
has significantly refined the chronology of the picks, dating them from approximately 1400
to 1000 cal BC (Barth 1993-1994,29-31, Tab. 1; Thomas 2014, 183).

Two recently found picks analogous to those mentioned above have been recorded near
Hallstatt. The first is a whole specimen from the ‘middle Koppental® valley near the village
of Stralen, about 8 km east of the prehistoric salt mines (Windholz-Konrad 2003, 41-42,
Taf. 25: 352). This is, however, an isolated find without further context. The second find,
discovered in 2007 near the village of Obertraun at the southern edge of Hallstatt Lake,
has no clear finding context, although a fragment of a cake-shaped ingot was found about
10 m away. Notably, the tip of this artefact was broken off and subsequently pushed be-
tween the butt wings (Windholz-Konrad 2018, 181, 183, Abb. 96). Two further fragments
of pick tips come from the Koppental sacrificial site near Bad Aussee, dated by *C between
1420 and 1260 cal BC (Modl 2008, 86-88, 188—-189).
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Other finds of bronze hexagonal picks come from the eastern part of the Carpathian
Basin. Two large hoards from the beginning of the Late Bronze Age were found in Tran-
sylvania, containing analogous picks to the Czech and Austrian specimens mentioned.
The Gusterita II hoard included one complete pick and one undescribed fragment (Vulpe
1975, 80, Taf. 46: 464; Petrescu-Dimbovita 1977, 95, P1. 155: 1),! while the Uioara de Sus
hoard contained three large and four smaller fragments (Vulpe 1975, 80, Taf. 45: 457-459,
46: 460-463; Petrescu-Dimbovita 1977, 115, P1. 220: 17-19, 221: 1, 5). Unfortunately,
none of these Transylvanian specimens have been described in detail in the literature.

An artefact from an unknown site (Velikaya Began, Zmeevka, or Orosievo near Bere-
hovo) in Transcarpathian Ukraine (Kobal 2000, 98, Taf. 94B: 5), sometimes referred to as
a miner’s pick (e.g., Salas 2018, 50), has been excluded from the analysis after a revision
by the authors. It is an artefact of a different type and likely served a different function.

From the point of view of the primary function of these picks, there is no doubt that
they served as tools (diggers) for salt extraction, while no evidence for their possible use for
copper extraction has yet been provided. Most recently, this question has been addressed
in the case of the Romanian specimens by P. Thomas, who opines that the aforementioned
finds from both hoards cannot be linked to mining in Romanian copper or salt deposits,
as no similar picks have been found in any of the Bronze Age mining areas, despite rela-
tively intensive modern archaeological excavations (Thomas 2014, 181).

The origin of these picks is often sought in the Alpine region, as recent research suggests
the oldest Austrian specimens predate the Transylvanian ones (Thomas 2014, 183, 185).
However, their place of production has not yet been identified (Kowarik et al. 2019, 67).
Some picks, including some pieces from Transylvania, have carved marks on the bodies at
the junction of the wings (Mayer 1977, 232-233, Abb. 2; Hoglinger 1996, Taf. 20: 349-351;
Thomas 2014, 184), but no mark is visible on the specimen from Krtely.

The specimen from Krtely is unique in its reutilization from a pick to a chisel, with no
other documented pick showing this secondary modification. Speculatively, we may con-
sider the reworking of this originally mining tool after its transfer to South Bohemia, where
it could then have been used, for example, as a woodworking tool.

Other artefacts

Sword

A fragment of a sword with a cast hilt (Fig. 6: 2) is exceptional in South Bohemia,
representing only the third specimen of this type of weapon from the Urnfield period in this
region. No sword with a cast hilt from this epoch was known here until recently (Chvojka
2009, 102). Two swords have been recovered since then: one complete specimen of the
Liptov type, found in 2010 at Piseckd Smole¢ (Jirtk — Ptdk 2013, 163), and another frag-
mented with a heavily damaged hilt (typologically indeterminate) from Pred¢ice (Chvoj-
ka et al. 2021a, 60-61, Fig. 15: 4).

' M. Petrescu-Dimbovita mentions two additional pick tips from this hoard, which were lost at the beginning
of the 20th century (Petrescu-Dimbovita 1977, 95); since it is impossible to verify these findings, they are not
further considered and are not included in Table 1.
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Fig. 6. Krtely. Bronze artefacts from the hoard. The numbers of artefacts correspond to their list in the
Online Supplementary Material 1 (drawing by T. Kolegar, photo by L. Térokova).
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The typological determination of the sword from Krtely does not present any serious
difficulties. It can be classified into the group of Liptov type swords (see Hrala 1954).
The full-hilt of oval cross-section, with continuous spiral decoration in the tang areas formed
by a single line, places the fragment among the swords of the Erding type, sometimes re-
ferred to as Erlach type. These swords are widespread throughout Europe (Stockhammer
2004, 177-178, Karte 21). It is the overall composition of the tang in which the Krtely
specimen shows an only significant discrepancy from the existing classification. Unlike
other swords of this type found so far, which have a tang fitted with three embossed hori-
zontal ribs (Dreiwulstschwerter), the lowest of which separates the tang from the guard,
the guard on our fragment is separated from the sword by only one groove, with the usual
horizontal rib missing.

If we exclude the specimens from watercourses, the fragment from Krtely is the first
evidence of the deposition of a Liptov type sword in Czech hoards of fragments, not con-
sidering the solitary deposited sword with a full hilt of the Aldrans type from Jezefi in
northern Bohemia (Jirdri et al. 2023).

The fragment of the sword from Krtely is only the second find of an Erding-type sword
in Bohemia. The only earlier find of the same type is a sword drawn from the Vltava River
below Prague’s VySehrad in 1900. The decoration of the hilt and guard differs somewhat
between the two swords. While the VySehrad sword has clearly recognizable two bird pro-
tomes on the guard and the ribs on the hilt are diagonally incised on both sides from the
outside, the Krtely specimen has the incisions applied to the body of the rib, and the guard
features a more abstract motif of two kidney-shaped loops set in the largest extension with
small circles.

These decorative elements are also found on other Erding type swords. The decoration
on the tang of the Krtely sword closely resembles that of South Bavarian swords from the
eponymous Erding and especially from Erlach, where the decorative scheme coincides with
the unusual motif of an oblique cross in the centre of the sword’s guard (Quillfeldt 1995,
Taf. 45: 135-136).

The Krtely sword fragment is also notable for containing three other fragments of
bronze objects inserted into the hilt’s inner space. To further typologically identify these
artefacts, the hilt was subjected to X-ray and tomographic imaging (see chapter X-ray and
tomographic analysis of a sword fragment). The images reveal one rod-shaped chisel or
burin, and two fragments of rounded, undecorated, heavily burnt metal sheets of indeter-
minate typological classification.

Knife

Among the several complete or nearly complete artefacts in the Krtely hoard is a knife
(Fig. 6: 3), an older form with a plate-like hilt of the Riegsee type. The knife from Krtely
fulfils its basic morphological signs, especially the straight, not arched, edge of the blade.
However, the shape of the knife in the transition between the blade and hilt is unusual.
Typically, the contour of the butt straightens at the hilt’s point, while the contour of the
hilts’s lower part rises in relation to the blade’s contour (e.g., Jirdri 2002, 21-23). In the
case of the Krtely knife, both the upper and lower contours of the hilt symmetrically curve
downwards in relation to the contours of the butt and blade. The only similarly profiled
knife is a specimen found in 1870 at Schongeisinger Forst (Hohlbein 2016, Taf. 25: 269).
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Sickle

The typological analysis of the sickle from Krtely (Fig. 6: 4) focuses on its overall
construction and applied technological elements. The distinctly S-shaped blade with an
upward-pointing tip is less common among Upper Danube Urnfields finds, where arched
blades predominate even in lateral thorn sickles. Sickles are mostly found as fragments in
hoards, so the overall shape of the blade cannot be reconstructed in most cases. However,
the occurrence of S-shaped sickles in such assemblages in the oldest time horizon is demon-
strated by a fragment from the Plzen-Jikalka hoard and a sickle from the St. Matéj cemetery
in Prague-Sarka (Kytlicovd 2007, Taf. 10: 17, 40: D3). Similar S-shaped sickles appear in
younger hoards from LaZany, Prague-Vinor, Ryde¢, Radétice, and potentially Kamyk nad
Vltavou (Kytlicovd 2007, Taf. 25: 31, 27: 68, 49: 104, 50: 105, 107, 110, 69: 88, 91, 76: 260,
262,267, 78: 40, 92: 220, 225, 226).

The additional parallel reinforcing rib on the side of the blade’s upper part, accompa-
nying the butt rib, lacks chronological sensitivity and is common in sickles with a lateral
thorn dated to the Plzeil-Jikalka horizon and slightly later ones. Small perpendicular ribs
at the heel of the sickle under the knob are minimally represented in Knoviz culture sickles.
In Bohemia, this element appears on sickles from hoards in thirteen cases only, with varying
forms. All sickles with similar ribs on the heel are found in hoards from the Lazany and
Suchdol horizons from the early period of the Knoviz culture (Kamyk nad Vltavou, Lhotka,
Pétipsy, Vinot, and Rydec¢: Kytlicovd 2007, 146; Rataje u Bechyné: Chvojka et al. 2018,
Fig. 16: 18). However, the technological execution of these ribs mostly differs, whether
it is just their schematic indication or the resulting ornamentation. Closer analogies to the
form and execution of the perpendicular ribs on the sickle from Krtely are shown only by
the ribs on the sickle from Kamyk nad Vltavou and one sickle from Rydec (Kytlicovd 2007,
Taf. 25: 28, 93: 228). In the case of the above-mentioned two hoards, it should be noted
that both contain artefacts that demonstrate their connection with territories outside the
Bohemian Basin (Hrala 1966; Kytlicovd 2007, 9, 22, 224, 232, 239, and others).

Based on the comparison of the morphological elements used, which characterize the
specimen from Krtely, with other sickles with a lateral thorn found in hoards of the Knoviz
culture, it can be stated that the sickle from the hoard in Krtely is a distinct solitaire on
Czech territory. However, we reach a similar conclusion if we search for similarly shaped
sickles in the neighbouring European area. Several closer or more distant analogies can
be found in the eastern regions, particularly in Moravia, quite frequently in Slovakia, and
even in Vojvodina (Iéz’hovsk)? 1989, Taf. 4: 39, 44, 52; Vasi¢ 1994, Taf. 2: 32, 34-36; Fur-
mdnek — Novotnd 2006, Taf. 8: 133-149, 9: 150-156). West of the Bohemian Basin, one
can mention the German specimens in the Niedernberg hoard or the river find from the
Rhine near Mainz (Miiller-Karpe 1959, Taf. 161: A11, 12; Primas 1986, 70, Taf. 16: 254,
256, 257). If we focus solely on the exceptional profile of the blade with two longitudinal
ribs and a markedly extended tip, it is noteworthy that the closest to the sickle from Krte-
ly is the sickle from Bavarian Affalterthal, which was part of a hoard dated to stage Br D,
where it cannot be ruled out that it was also deposited in the context of a burial mound
(Miiller-Karpe 1959, Taf. 152: A11; Primas 1986, 63, Taf. 7: 122).

Axes
Three artefacts can undoubtedly be identified as fragments of axes — in two cases with
medial wings (Fig. 6: 5-6) and in one case as a fragment of the blade of an indetermined
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type of axe (Fig. 6: 7). Axes with medial wings are typical artefacts of the Late Bronze Age,
which are abundantly represented especially in hoards from this epoch (Kytlicovd 2007,
122-130; Chvojka et al. 2017b, 174), including in South Bohemia.

The classification of the fragment of the central part of the tool (Fig. 6: 8) is problem-
atic, which we tentatively classify with reservations as a fragment of the central part of an
axe with a stepped ridge. This type of axe is relatively rare in Bohemia, found from the end
of the middle to the later phases of the Late Bronze Age (Kytlicova 1959). However, the
above-mentioned classification is complicated by the fact that the groove separating the
edge ridges from the body of the tool comes to the surface. Therefore, the precise original
shape of this artefact is unknown. It is also possible that this fragment could be classified
as some type of hammer with a central hole (see Nessel 2019, 67, Abb. 67).

Chisel

The flat rod-shaped chisel, which is damaged by burning (Fig. 7: 15), represents a chron-
ologically insensitive shape, appearing throughout the entire Bronze Age (Mayer 1977,
218-219, Taf. 87: 1279-1280; Rihovsky 1992, 274-276, Taf. 76: 1219-1226). In South
Bohemia, there are many rod-shaped chisels from the Bronze Age, though most are more

delicate. In shape, the chisel from Kirtely is closest to the broader chisel from LiSov (Chvoj-
ka et al. 2017a, Fig. 16: 25).

Twisted rod

The fragment of a twisted rod with one preserved straight end (Fig. 7: 10) could be
interpreted as a working tool — a burin or punch? This hypothesis is suggested by similar
artefacts from other Central European sites, which are often interpreted as rod-shaped chis-
els secondarily remade from objects originally of a different function, including twisted
rods (see Nessel 2019, 99-100, Abb. 112e; for Bohemian examples see Kytlicovd 1961).
The closest analogy in South Bohemia is a rod-shaped twisted object from the Paseky 3
hoard, which was labelled as a chisel or punch (Chvojka et al. 2017b, 174, Tab. 128: 19).
Similar shaped chisels can also be found in other Czech hoards, such as those from Kun-
dratice and Velké Zernoseky (Kytlicovd 2007, Taf. 116: 67, 118: A10). To confirm the
interpretation of the mentioned artefacts as working tools, it would be advisable to carry
out use-wear analyses in the future.

Neckring

The hoard from Krtely contained several complete and fragmented examples of circular
jewellery. These include a fragment of a massive twisted neckring with engraved decoration
at the seal-like end (Fig. 7: 9), which belongs to typical forms of the Late Bronze Age (Ky?-
licova 2007, 56—62). Similar twisted rings were found in several hoards of the Br D/Ha A1
stages in South Bohemia (e.g., Staré Sedlo: Kytlicova 2007, Taf. 23: 11-16; Ole$n4 2:
Chvojka et al. 2017b, Tab. 117:10; Paseky 1: Chvojka 2009, Tab. 20: 9—-14) and Ha A2/B1
(Albrechtice nad Vltavou: Kytlicovd 2007, Taf. 131A).

Bracelets

Three artefacts belong to bracelets or general arm ornaments, each belonging to a dif-
ferent type. From the end of the Middle and especially in the following Late Bronze Age,
massive cast bracelets with fine engraved decoration are common (in South Bohemia, e.g.,
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Fig. 7. Krtely. Bronze artefacts from the hoard. The numbers of artefacts correspond to their list in the
Online Supplementary Material 1 (drawing by T. Kolegar).
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Benes — Kytlicovd 1991; Chvojka et al. 2017b, 170-171), one example of which is repre-
sented in the hoard discussed here (Fig. 7: 11). This massive object, however, was deformed
into the shape of a figure eight before being deposited in the hoard, with the closest geo-
graphic and chronological analogy found in the hoard from Staré Sedlo (Kytlicova 2007,
Taf. 23: 10).

The second fragment from Krtely is more delicate, made from a flat band, and is also
significantly deformed (Fig. 7: 12). Given its decoration and band profile, we interpret it
as a fragment of a spiral armring, with close analogies found, for example, in the South
Bohemian hoard from Ole$né 1 (Chvojka et al. 2017b, Tab. 110: 1-2). Similar examples
can also be found in other regions (e.g., Salas 2005, Tab. 242: 62).

The fully preserved bracelet was probably slightly saddle-shaped secondarily (Fig. 7: 13).
Bracelets with similar shapes and decorations can be found in several other South Bohe-
mian hoards (e.g., Kytlicova 2007, Taf. 23: 7-8; Chvojka et al. 2017b, Tab. 117: 7), though
none are curved in the same way as the bracelet from Krtely. Similarly shaped, undecorated
rods are found in the Moravian hoard from Prestavlky, but these cannot be classified as
circular jewellery (Salas 2005, 386, Tab. 265: 158).

Pin

The only representative of pins in the Krtely collection is a fragment probably with
a long-knobbed head (Fig. 7: 14). Although it cannot be entirely ruled out that the top of
the head is broken off and the pin originally had a differently shaped head (e.g., Kytlicovd
2007, Taf. 60: D3, 66: B5), we assume this is not the case and that it is a pin with a long
and distinctly knobbed head, as known from many hoards from the Br D — Ha A1 stages
(Kytlicova 2007, Taf. 60: A3, 66: B1). Similar pins are documented in South Bohemia
from the horizon of the Plzen-Jikalka hoards (Kytlicovd 2007, Taf. 5: Al, 6: B4, 6: C4),
but they are also common in hoards and graves from the following early phases of the
Urnfield period (Chvojka 2009, 87; Chvojka et al. 2017b, Tab. 110: 16).

Cake-shaped ingots

Although raw material ingots are very common in hoards of metal artefacts from the
Late Bronze Age, they are mostly present as larger or smaller fragments of original cake-
shaped ingots (cf. most recently KmoSek et al. 2020). Whole examples are scarcely docu-
mented in Czech hoards from the area of Upper Danubian Urnfield culture. The report of
a large ingot found in 1876 at PleSivec, along with other artefacts in a burnt pit containing
ash, is problematic (Richly 1893, 125; Jelinek 1896, 216). The mentioned artefact has not
been preserved, and its identification as a cake-shaped ingot is certainly questionable.

The oldest and largest documented whole cake-shaped ingot is from the hoard from
Malé Nepodrice (Kytlicova 2007, 283, Taf. 11: B), which was deposited together with an
axe and a pin, dating the set to the very beginning of the Urnfield period in the Plzen-Jikal-
ka hoard horizon.

In terms of size and time frame, the ingot from Krtely is closest to the whole cake-
shaped ingot from the Velvary hoard (Kytlicova 2007, Taf. 56: A82). This set belongs to
the Lazany horizon and contains, among other things, a metal sheet fragment with typical
decoration, linking it to the Upper Bavarian area of the Riegsee horizon (Kytlicovd 2007,
175, 208). Similarly, the whole cake-shaped ingot from the Prague-Butovice hoard and
a smaller ingot from the hoard from Zah4jf are dated to the Lazany horizon (Kytlicovad 2007,
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Fig. 8. Krtely. Copper artefacts from the hoard. The numbers of artefacts correspond to their list in the
Online Supplementary Material 1 (drawing by T. Kolegar).
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Fig. 9. Krtely. Copper artefacts and the torso of a ceramic vessel from the hoard. The numbers of the arte-
facts correspond to their list in the Online Supplementary Material 1 (drawing by T. Kolegar).

295, Taf. 22: B8, 45: 54 — as Prague-Jinonice). A more recent find from the same period
is a smaller cake-shaped ingot found with a larger number of incomplete ingots in the Oles-
na 2 hoard (Chvojka et al. 2017b, 117, Tab. 121: 34).

The cake-shaped ingot from Krtely (Fig. 7: 16) is thus the sixth verifiable complete
example found in hoards from the Upper Danubian Urnfield culture in Bohemia. All previ-
ous cases can be associated solely with the early phases of the development of this cultural
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complex. The remaining 11 ingots from the hoard in Krtely are variously sized fragments
and pieces (Fig. 8-9), which cannot be typologically evaluated in detail.

The presence of cake-shaped ingots and their fragments is also a significant argument
for classifying the assemblage as a hoard, since they do not appear in graves with a few
exceptions (e.g., Hennig 1993, Taf. 45: 20-21).

Ceramic vessel

Similar to several other South Bohemian hoards from the Late Bronze Age, the assem-
blage of metal artefacts found near Krtely was accompanied by a ceramic vessel, unfor-
tunately without a clear relationship. The vessel was preserved only fragmentarily, with
its upper part completely missing (Fig. 9: 28). Therefore, its typological classification is
problematic; however, we consider the classification of the vessel as an amphora or jug to
be the most likely. Numerous analogies for both types of vessels with decorations in the
form of a bundle of narrow grooves on the neck can be found directly in South Bohemia.
Similarly decorated large jugs formed the container for the hoard from HolaSovice (Kytli-
covd 2007, Taf. 22: A37), and other examples of jugs with grooved decorations come from
settlement areas and grave complexes (e.g., Chvojka 2009, Tab. 33: 2, 44:6, 54: 19; Hla-
sek et al. 2016, 151, Fig. 8: 1). However, similar grooved decorations on the neck are also
documented on some South Bohemian amphorae from the earlier phase of the Late Bronze
Age (Chvojka 2009, Tab. 61: 5).

Chronological classification of the hoard from Krtely

The typological analysis of the artefacts clearly indicates the chronological classifica-
tion of the hoard from Kirtely. All datable metal products and the torso of the ceramic vessel
belong to the earlier phases of the Late Bronze Age, i.e., to the Reinecke stages Br D —Ha Al,
although some have a broader chronological range. Due to the absence of organic mate-
rials, this date was not supported by radiocarbon dating, but the typological analysis of
most artefacts provides a clear classification into the stated period. This is also confirmed
by the chronological classification of the most interesting metal product from the hoard —
the pick, which is based on analogies mainly from the salt mine environment in Hallstatt.
Although bronze picks with butt wings were used throughout the Urnfield period and into
the Early Iron Age, as already mentioned, there was a certain evolution in shape and size
of the picks during these epochs, reflecting a functional shift in salt mining techniques
(Barth 1993-1994). The specimen from Krtely in its shape, dimensions, and weight cor-
responds to the picks from the Late Bronze Age, as shown by similar complete picks from
the hoards in Sipbachzell (Hoglinger 1996), Gusterita II, and Uioara de Sus (Vulpe 1975,
79-80, Taf. 45: 457-459, 46: 460-464). Based on these analogies, the pick from Krtely can
be clearly dated to the Late Bronze Age. The above typological classification of the sword,
knife, sickle, circular jewellery, and pin safely confirms the dating of the entire hoard to
the period Br D — Ha Al.

Analysis of the elemental composition of metal artefacts from the hoard

Small samples of metal shavings were taken by drilling from all artefacts from the Krtely
hoard and then subjected to pXRF elemental analysis using a handheld Niton XL2 GOLDD



238 CHVOJKA — JIRAN — JOHN — KMOSEK — THER — ZacHAR: Hoard with a miner’s pick ...

© picks, tips

o tips

Fig. 10. Map of the distribution of Hallstatt-type picks in Central Europe. 1 —Krtely, 2 — Hola3ovice, 3 — Sip-
bachzell, 4 — region of Bad Aussee, 5 — Hallstatt, 6 — Ivancice, 7 — Ocna Mures-Uioara de Sus, 8 — Sibiu-
Gusterita (background www.stepmap.com, modified by T. Zachar).

spectrometer and a low-power X-ray lamp (45 kV/2W). The measured values clearly in-
dicate that tools, weapons, and ornaments were made of tin bronze, while the ingot frag-
ments are copper (Tab. 2). Unlike the copper ingots, the fragments of products often also
contain small amounts of lead. Among the bronze artefacts, the highest tin content was
found in the miner’s pick (9.48%), but it should be noted that the sampling and measure-
ment procedure typically leads to a slight underestimation of the tin content in the alloy
(see Maly et al. 2019), and the actual content of this element is probably slightly higher
(see ED-XRF analysis results below).

The Hallstatt-type winged pick from the find assemblage from Krtely (Fig. 5), as well
as a fragment of an identical type of pick in the hoard from Holasovice (Kytlicova 2007,
Taf. 21: 22), were subjected to elemental analysis using the ED-XRF method (Ngrgaard
etal. 2019, 3-4). After removing the surface layer of patina, we drilled out a small amount
of metal (30 mg). The analyses were performed by the CEZA Mannheim laboratory (using
the EDRFA Spectro Xepos HE instrument). Given the function of the picks as mining tools
(Reschreiter et al. 2018), the aim of the analyses was to obtain more detailed information
on the tin content in the bronze alloy. The pick from Krtely contained 12% tin, the specimen
from HolaSovice 10.6% tin (Tab. 3: ID1, ID3). The analysis of the artefact from Krtely
using the XRF method indicated a value of 9.48% tin (see above), while in the case of the
pick from HolaSovice, the NAA method measured a value of 12.96% tin (Tab. 3: ID2, ID4;
Salas 2018, 51, Fig. 20). The differences found in the measurements, in the case of the
Krtely specimen up to 2.52%, represent a common deviation resulting from the use of dif-
ferent methods (e.g., Salas 2014, 73, Fig. 21; Zachar — Salas 2019, 619, Tab. 1). The con-
tent of other elements in the bronze alloy of the monitored miner’s picks (<0.33%, ED-XRF
method) represents natural contamination of the primary copper raw material.
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ARTEFACT Cu Sn Fe Co Ni As Sb Pb
1 89.93 9.48 0.05 <LOD 0.27 0.03 <LOD <LOD
2 89.89 8.10 0.04 <LOD 0.77 0.48 0.14 0.25
3 94.82 2.96 <LOD 0.04 0.30 0.98 0.19 0.36
4 94.32 4.82 <LOD 0.05 0.1 0.17 <LOD 0.18
5 92.22 6.80 <LOD <LOD 0.26 0.12 <LOD 0.14
6 93.34 5.93 0.04 <LOD 0.27 0.12 0.03 0.08
7 92.93 6.16 <LOD <LOD 0.32 0.13 0.04 0.12
8 94.92 4.26 0.06 <LOD 0.35 0.11 0.02 <LOD
9 91.38 7.93 <LOD <LOD 0.15 0.09 <LOD <LOD
10 92.93 6.16 <LOD <LOD 0.29 0.13 0.04 0.09
n 93.89 4.85 0.25 0.04 0.31 0.20 0.04 0.09
12 92.64 6.43 <LOD 0.03 0.29 0.14 0.03 0.07
13 93.42 5.41 0.06 <LOD 0.24 0.25 0.04 0.13
14 91.30 8.12 0.23 <LOD 0.04 <LOD <LOD <LOD
15 92.20 7.25 <LOD <LOD 0.17 0.13 <LOD 0.04
16 98.94 <LOD 0.59 0.07 1.21 0.04 <LOD <LOD
17 99.80 <LOD 0.26 <LOD 0.61 0.09 <LOD <LOD
18 97.35 0.15 0.81 <LOD 0.06 1.24 0.30 <LOD
19 99.57 <LOD 0.05 <LOD 0.28 0.05 <LOD <LOD
20 98.04 <LOD 212 0.05 0.30 0.31 <LOD <LOD
21 78.78 <LOD 19.85 <LOD 0.85 0.35 0.05 <LOD
22 97.91 <LOD 1.92 <LOD 0.08 0.03 <LOD <LOD
23 98.53 <LOD 0.66 0.14 0.50 0.19 <LOD <LOD
24 98.66 <LOD 0.79 0.13 0.15 0.06 <LOD 0.16
25 97.04 <LOD 1.91 0.15 1.23 0.49 <LOD <LOD
Tab. 2. Results of elemental analysis (pXRF) of all metal artefacts from the Krtely hoard. LOD — below
detection limit (prepared by J. John).
ID| Locality |Analysiss Fe | Co | Ni | Cu | Zn | As | Ag | Sn | Sb | Pb | Bi | Au Se | References
1| Krtely ED-XRF|<0.05 [0.02 [0.26 |88 <005 |0.02 [0.009 |12 |<0.005|<0.005(<0.01 n n MA-223762
2 | Krtely XRF | 005 | n |0.27 |89.93 n |003 n (948 | n n n n n | inthis article
3 | Holasovice |ED-XRF|<0.05 |0.01 |0.27 |89 <0.05 |0.05 [0.018 |10.6 | 0.008 | 0.064|<0.01| n n MA-223761
4| Holasovice | NAA | 0.185]0.012 | 0.329 | 86.43 n 0052 [0.017 [1296| 0008| n n |0 n | Salas 2018
5| Ivancice4 | NAA | 0 0.047 | 0.611 | 87.39 n [0323 |0.038 [11.34| 0219| n n |0.001 |0.001 |Salas 2018
6 ,S\:'zt;ajgze" XRF | 019 | n |01 (8424 | n | n | n [1542/ 004 | n | n | n n er ‘;’;"7;9 s
7 ,S\:'zza;;ze” XRF | 011 | n |036 (8728 | n (037 | n |152[025 |01 | n | n n /Flrr ‘;’;"7;9 s
g | pbachzell a1 0139|0013 0122 |82644| 00058| 00465 |0.0091| 13.44| 0045| 0 | n|000033|0.0026 /Flrr o o
Junghans -
9 | Hallstatt OES n n [036 |90.6 n |034 |056 |6 145 | 069 | n n n | Sangmeister -
Schréder 1974

Tab. 3. Results (%) of elemental analysis (ED-XRF, NAA, XRF, OES) of Hallstatt-type picks. n — not analysed
(according to Junghans et al. 1974; Frdna - Jirdri 1996; Salas 2018; CEZA Mannheim MA-223761-62; prepared

by T. Zachar)
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Fig. 11. Graph comparing Sn contents (ED-XRF, NAA, XRF, OES) of Hallstatt and Mitterberg type picks
with anvils and hammers from the Late Bronze Age (according to Junghans et al. 1974; Fréna - Jirdri 1996;
Stéliner - Schwab 2009; Salas 2014; 2018; Chvojka et al. 2022; prepared by T. Zachar).

We compared the amount of tin in the bronze alloy of two Hallstatt-type winged picks
from South Bohemia with available elemental analyses (methods NAA, XRF, OES) of
other miner’s picks from Central Europe. The tin values in the bronze alloy of the Hall-
statt-type picks, or their fragments from the hoards in Sipbachzell (Frdna — Jirdri 1996, 107,
Tab. D: 349, 353; Hoglinger 1996, 129, Taf. 20: 349, 353) and Ivancice (Salas 2018, 51,
Fig. 20, Tab. 3: 75), range between 11.34 and 15.42% (Tab. 3: ID5-8). An exception is
the specimen from the eponymous site Hallstatt (Mayer 1977, 228,229, Taf. 1370-1375),
where spectral analysis indicated a tin content of only 6% (Tab. 3: 1D9; Junghans et al.
1974, 306, Nr. 20103). The measured amount of Sn (OES method) corresponds more to
the tin content of Mitterberg-type socketed picks, whose values range mostly from unal-
loyed copper to 10% (Fig. 11; Frdana — Jiran 1996, 107, Tab. D; Stollner — Schwab 2009,
162, Tab. 6). So far, in no case have we found significantly increased tin contents between
12 and 21.3% (lowest value 10.13% Sn), as we observe in the majority of anvils and small
hammers (Fig. 11; Salas 2014, 74, Fig. 23; Chvojka et al. 2022, 86, Tab. 1). The tin con-
tents found in the Hallstatt-type miner’s picks suggest slightly increased tin contents com-
pared to other bronze artefacts (e.g., Frana et al. 1997, 152—-160), which form the ideal
hard tin bronze (for more details, e.g., Salas 2014, 73).

The amount of tin in the alloy of the picks probably did not need to match the hardness
of the hammers and anvils, as mining rock salt did not require the hardness of metallurgical
tools used for working metal. At the same time, this minimized the brittleness of the bronze
picks, which was a problem and led to the breaking off of tips (Reschreiter — Kowarik 2019,
115), because rock salt can be very hard. In this context, the significantly lower tin content
in the Mitterberg-type picks, intended for mining copper ore, is surprising. However, hard-
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ness was increased here by forging and annealing (Stollner — Schwab 2009, 163-165).
Comparing the amount of tin in two different types of picks (Hallstatt and Mitterberg)
with metallurgical tools confirms that the amount of tin in the bronze alloy in the Late
Bronze Age was not accidental but closely related to the function of the artefact (Reschrei-
teretal 2018).

Use-wear analysis of the pick

The spectacular find of the pick from Krtely was subjected to thorough analysis aimed
at identifying and interpreting the manufacturing and use-wear traces on the artefact. It un-
derwent detailed microscopic examination, photographic documentation using RTI, visual
inspection, and elemental composition analysis via pXRF. The artefact exhibited a pro-
gressive sequence of evidence of its life, from the identification of the material used, through
the manufacturing process, usage, reutilization, deposition, and post-depositional processes
(Fig. 12).

Manufacturing of the artefact

The pick was manufactured by casting molten tin bronze into a stable two-part mould.
Subsequently, the sprue channel was cut off at the butt, and the surface was ground down.
Post-casting marks are visible on the sides of the artefact’s butt in the form of incompletely
ground seams at the parting line of the mould. To achieve a perfect grind would have re-
quired removing a presumably excessive amount of material, hence this was abandoned.
The entire butt of the artefact bears irregular break marks likely resulting from the rough
removal of the sprue channel. The flanges were originally cast perpendicular to the body
of the pick and then hammered and bent at their ends, creating a closed space for attach-
ing a handle on each side through partial overlap. Consequently, the material of the wings
is thicker at the body than at the ends. Additionally, the edges of the wings are irregular,
likely due to their imperfect casting. A similar method of wing creation was used in winged
axes, as evidenced by comparing the wings of preserved casting moulds with the finished
products. The body beneath the wings transitions from a slightly irregular circular cross-
section to a regular hexagon, originally extending to the tip of the artefact.

Usage of the pick

The outer surface of the upper part of the artefact shows a considerable number of
linear depressions (Fig. 13: A). These are primarily located on the sides of the item and to
a lesser extent at the point where the wings meet. The depressions cluster into bundles of
roughly parallel grooves, which in the butt area intersect at angles of 90° + 3°. Given the
function of analogous finds, these marks can be linked to the intensive use of the artefact
in mining activities, specifically mechanical disruption of rock. Based on their character
and placement, the linear depressions likely resulted from abrasion against the mine walls
or the present rock. Numerous impact marks on the sides of the pick may also indicate its
use as an anvil, as similarly documented on the sides of some axes and other artefacts from
Moravian hoards (Malach et al. 2016, Fig. 17, 54, 67: A, 93-94, 105) or on the hammer
from Zlatna in Romania with similar marks, which suggest the interpretation of the sec-
ondary use of this object as an anvil (Nessel 2019, 69, Abb. 69).
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Fig. 12. Krtely, pick. RTI documentation and interpretation of surface traces (photo and drawing by M. Kmos3ek).

The placement of use-wear marks mainly on the sides of the pick raises questions about
its fixation to the handle. Comparing it with analogous finds from Hallstatt (Kowarik et al.
2019), where wooden handles were preserved, the placement of work marks on the sides
rather than at the point where the wings meet does not correspond. According to the wear
marks, the pick from Krtely would have been fixed to a handle perpendicular to all anal-
ogous finds of handles.

Reutilization of the artefact

The functional end of the artefact was modified in relation to a change in its use. The
original conical/pyramidal tip was reshaped into a chisel-like form. The modification affect-
ed the terminal 15 cm of the artefact (Fig. 5). Two parallel planes were further flattened,



Fig. 13. Krtely, pick. A —
microscopic photo of tra-
ces of use on the upper
part of the artefact. B —
microscopic photo of the
traces of grinding (left)
and damage on the bla-
de. C — microscopic pho-
to of damage marks on
the body of the artefact
(photo by M. Kmosek).
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forming a chisel edge. This adjustment is marked by a noticeable break in the artefact’s
structure, surface texture, and different and compact coloration of the corrosion products
compared to the rest of the surface. The side edges were also slightly flattened to narrow
the width of the artefact’s end. Such a modified functional end would have hardly served
for mining anymore, suggesting the modification was due to a change in the artefact’s use.
The created edge could have functioned as a chisel, with lesser probability as an axe, adze,
weapon, or another tool. A possible function related to cutting cake-like ingots into pieces,
also found in the hoard, is feasible but remains a somewhat constructed interpretive solu-
tion. The reutilized function again raises the question of how the artefact was fixed to a han-
dle, which is challenging to resolve without assigning a specific interpretation from those
mentioned. Reutilization and modification of the functional end might also have occurred
in the context of the tip breaking off, as there are a considerable number of broken tips
compared to other parts of picks (Mayer 1977; Kowarik et al. 2019, 65, Abb. 42). Instead
of re-forging the pick into its original shape, it may have been modified to its current form.
The edge shows grinding marks parallel to the cutting edge, contrasting with all other parts
of the artefact (Fig. 13: B).

Deposition

The artefact was found in a hoard with numerous other copper alloy items. Its lower
part was broken off from the rest of the body by the application of significant mechanical
force, causing bending leading to the artefact’s breakage. Whether the cause was an acci-
dent during use or intentional action to remove the artefact’s primary function cannot be
determined, leaving both possibilities, or other unknown ones, relevant. The surface of
the artefact bears irregular deep abrasion marks randomly distributed (Fig. 13: B-C). These
damage marks overlay both usage and reutilization marks. The cause of these marks re-
mains undetermined but may be connected to one of the above-mentioned deposition meth-
ods. Unfortunately, there is no way to determine how long before its deposition the artefact
broke and got abraded, and thus how long it might have circulated in society after these
events.

Post-deposition

After the hoard was deposited in the ground, post-depositional processes began, pri-
marily evidenced by soil corrosion forming a compact layer of corrosion products on the
artefact’s surface, ranging from light green to dark brown. Likely after being removed from
the ground and disturbing the stable burial conditions, localized corrosion damage in the
form of pitting corrosion occurred, creating small depressions in the previously formed
corrosion products.

X-ray and tomographic analysis of a sword fragment

The aim of the CT reconstruction and its visual analysis was to determine the shape
and composition of the metal fragments embedded in the sword’s hilt. Acquisition imag-
es for CT reconstruction were taken with the Explorer X test 200 — 120/400 from Testima.
The device is equipped with two X-ray sources. The first source, with a maximum voltage
of 200 kV, is more suitable for imaging more massive metal samples, but due to the longer
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Fig. 15. CT reconstruction of the hilt of the sword. a — captured shape of the thicker upper plate inserted
into the hilt, b — captured shape of the weaker lower plate inserted into the hilt (photo by R. Thér).

focal length (0.8 mm), it is not suitable for imaging smaller objects in higher resolution.
The second source, with a maximum voltage of 120 kV, is suitable for detailed imaging
(focal length 0.05 mm) but has limited power, insufficient for penetrating larger objects
with high radiodensities. Thus, the setup used did not provide optimal imaging parame-
ters for the task. Better results were obtained with the second source, but it is evident from
the reconstruction that its power was insufficient for optimal penetration of the hilt, and
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40

Fig. 16. South Bohemia in the earlier phases of the Late Bronze Age (Br D — Ha A1; according to Chvojka
etal. 2021b, Fig. 6.21). Red star —location of the hoard from Krtely; larger points — certain dating; smaller
points — probable dating.

in places with the greatest thickness of the metal fragment assembly (at the rib reinforce-
ment of the hilt; Fig. 14: D) the X-ray photons were completely absorbed.

For the CT reconstruction, 400 acquisition images were taken at 120 kV and 260 pA.
The reconstruction was performed using LometomArk software developed for Testima
X-ray imaging systems. Despite the mentioned limitations, the primary goal of the anal-
ysis was met. The shape of the embedded fragments (two plates and one rod-like object;
Fig. 15) can be observed in the defined sections, allowing documentation of the entire
composite. It was also possible to verify that no decoration or other morphological features
remained on the surface of the inserted fragments, which would have allowed identification
of the artefacts from which these fragments originated. We can see the deformation of the
inner profile of the hilt by the thicker plate, indicating its forcible insertion into the hilt
(Fig. 14: B).

Settlement-topographical analysis of the hoard

The hoard from Krtely was deposited in a landscape that was inhabited during the
Late Bronze Age, though it was not part of the core areas of the South Bohemian region
(Fig. 16; Chvojka et al. 2021b, 127-130, Fig. 6.21). Sporadic settlement from the Late
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Bronze Age is known directly from the Krtely cadaster (Chvojka 2009, 253). In the Krtel-
sky forest, located in the Netolice cadaster south of Krtely, are several prehistoric burial
mounds, at least two of which can be dated to the beginning of the Late Bronze Age (Chvoj-
ka 2009, 255 and new, as yet unpublished finds). The nearest proved settlement from the
Late Bronze Age is located at the Rabin court in the Malovice cadaster, 3.7 km from the
hoard (unpublished research by the Prachatice Museum in 2014).

The hoard’s deposition site itself represents a relatively prominent location elevated
about 60 m from the surrounding terrain, which, if deforested, would provide a view south
and east into the western part of the Ceskobud&jovicka Basin and the Netolick4 Highlands.
Depositing hoards in similarly conspicuous locations is also documented elsewhere in the
Late Bronze Age in South Bohemia, such as in the Pisek Mountains, where several hoards
from the Br D to Ha A stages were found at peaks or on ridges (Frohlich et al. 2015).

Discussion

Bronze Age hoards in the context of burial mounds

The deposition of hoards of bronze artefacts within the context of burial mounds is
a completely unique phenomenon in the Czech territory. No similar cases have been con-
vincingly proved for the Urnfield Culture period (see Steffl 2014, 28). In the past, some sets
of bronze artefacts were considered to be hoards deposited within the context of burial
mounds (e.g., finds from Albrechtice nad Vltavou or Vrcovice in South Bohemia: Frohlich
1997, 6-8, 218-219; Kytlicova 2007, 254, 315), but this has not been proved for any of
them. In the case of Albrechtice, the only indication of a connection between the set of
five twisted anklets and the funerary component is the fact that they were part of a large
collection of bronze artefacts gathered at Ohrada Castle, most of which came from the
local burial mound site, which was destroyed by the end of the 19th century. There are no
specific details available regarding the discovery circumstances of these anklets from the
Ha B1 stage. There is no evidence to suggest that this is a hoard deposited within the context
of a burial mound. In Vrcovice, according to initial information, two shield fibulae were
found along with ‘two boxes resembling shells’ (phalerae?) and many bronze rings among
the stones while removing a mound at the edge of a meadow. No skeletal remains or con-
tainers or ashes were found. Therefore, the existence of a burial mound is highly uncertain
(see the latest discussion: Chvojka et al. 2023, 194).

From the perspective of the investigated issue, it is also not relevant to consider finds
deposited near burial mound sites but outside their areas — for example, a sword from
Piseckd Smole¢, found about 50 meters from the edge of an undated burial mound site
(Jirtk — Ptdk 2013).

Even within the broader Central European Urnfield Culture settlement area, the dep-
osition of hoards within the context of burial mounds can be considered extremely rare
(Tab. 4). Specifically, such a context cannot be ruled out for eight other hoards in Germany
(Wahle 1925; Falkenstein 2011, 89-90). However, these hoards display many different
characteristics from one another.

The closest site to Krtely, where the deposition of a hoard in the context of a burial
mound can be considered, is Affalterthal in Upper Franconia, located 220 km away. Here,
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Site Position Tools | Ornaments | RaW Dating Problem
Material
Zeublitz at the foot of the mound 3 0 0 BrC hoard?
Wekheim near the edge of the mound | «x 0 0 BrC moulds: hoard?
Krtely to the top of the mound X X X Br D/Ha A1 -
Affalterthal western part of the stone pile | x X 0 Br D hoard near mound?
Ederheim in the grave chamber X 0 X Br D/Ha A1 HEELE I
chamber?

Juchsen outer edge of the stone circle | x 0 X Br D/Ha A1 -
Marburg-Lahnberge | outside the stone circle 0 X 0 Br D/Ha A1 | only one pin
Bad Friedrichshall- in the mound 0 3 0 Ha A2 | unclear information
Jagstfeld 1
Bad Friedrichshall- | inner side of the ditch
Jagstfeld 2 around the mound 0 x 0 Ha A2 -

Tab. 4. Overview of Bronze Age metal hoards from burial mound areas. Selected examples from Central
Europe. The hoards from the same period as the Krtely hoard are highlighted in grey.

a collection of bronze artefacts consisting of three sickles, eight pins, and an armband was
found in the late 19th century. The hoard was found in the western part of a stone pile,
which was interpreted as a mound, although no traces were found to confirm its funerary
use. P. Reinecke interpreted the elevation rather as a heap of prominent stones after sub-
sequent inspection (Reinecke 1937). On the other hand, K. Schwarz (1955) again connected
the deposition of the hoard with a mound. Later, some authors avoided the connection with
a mound, referring to it only as a hoard (Miiller-Karpe 1959, 286; Stein 1979, 122—-123),
however, others accepted the association of the ensemble with the mound (Hennig 1970, 67;
Hansen 1994, 443; Falkenstein 2011, 89).

The nearest undisputed mound site, from which the hoard in a burial mound is also
mentioned, lies at the western border of Bavaria, 270 km from Krtely in Ederheim (Lud-
wig-Lukanow 1983, 24-26). Here, 20 mounds were heavily damaged during deforestation
in the 1920s. During the excavation of mound No. 8, a collection of two complete sickles
and two fragments of sickles, along with a small piece of an ingot, was found at the right
knee of the buried skeleton. The collection was designated as a hoard based on the function-
al nature of the artefacts. For the same reason, the tweezers found together were assigned
to the grave goods of the buried.

A small hoard deposited within the context of a burial mound comes from Jiichsen in
Thuringia, where 10 mounds were investigated. The hoard was discovered during a proper
excavation in 1959. It was deposited under two stone slabs at the outer edge of the stone
circle of a large burial mound No. 1 from the Middle Bronze Age. It contained two axes and
two small ingots (Feustel 1993, 62—-66, Taf. 31: 14-16).

Regarding the hoard from the Lahnberge-Lichter Kuppel position in Marburg, there is
a question. During the research in 1897, Mound No. 2 was investigated. On its western
side, outside the stone circle, a peculiar semicircular structure made of small stones was
uncovered, at the centre of which a broken pin was found (Dobiat 1994, 260, Taf. 70: 1-2).
It is likely impossible to determine whether this is a solitary hoard or a symbolic burial.
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The collection of two sickles and an axe, supposedly found in 1929 at the foot of a mound
near the village of Zeublitz in Upper Franconia (Stein 1979, 172), has been preserved only
in drawing form (Radunz 1969, Taf. 9: 5-7). The discovery circumstances are not known,
nor can the completeness of the original find be confirmed. The find can most likely be
classified as a hoard, although there are doubts (Radunz 1969, 129; Hennig 1970, 88).

Another one or possibly two hoards originate from the site of Bad Friedrichshall-Jagst-
feld in Baden-Wiirttemberg (Biel 1977). Around the year 1862, one mound was excavated,
in which, besides burials, two stone axes were said to have been found in the central part and
at the edge of the mound. Additionally, a hoard of 19 bronze rings and many small rings
was reportedly placed higher up in the mound. The situation in this case is unclear as the
artefacts have not been preserved. However, it is possible that some of the circular orna-
ments published by R. Dehn (1972, 84, Taf. 7: A) originate from this find. If this is the case,
it offers a parallel with the hoard of nine bracelets that was later found at this site. During
a rescue excavation in 1974, another significantly damaged mound was examined, and
this hoard was placed north of the central burial, by the inner side of the ditch surrounding
the mound.

A somewhat different deposit is the find of two casting moulds found near the southwest
edge of one of the four burial mounds in the cadastral area of Wenkheim in Baden-Wiirt-
temberg (Wahle 1925). Since these artefacts were deposited outside the central funerary
space, this find can likely be interpreted as a hoard. The products from these moulds belong
among the representative artefacts of the later phase of the Middle Bronze Age, with no
direct analogies yet found for the knife cast from the second mould (Hohlbein 2016, 33).

The mentioned possible cases of hoards deposited in the context of burial mounds rep-
resent a time span from the Middle to the Late Bronze Age. The find from Zeublitz and
the moulds from Wenkheim should be classified into the Middle Bronze Age, where it is
relevant to consider the different symbolic meanings of depositing actual bronze artefacts
versus depositing the means of their production.

Most of the possible identified analogies fall within the chronological interval Br D —
Ha A1. These assemblages regularly contain tools and raw materials, some also include
ornaments. More detailed conclusions based on a comparison of the find circumstances
are practically impossible with such a small sample. Besides Krtely, we record only four
other sites from this period, although in the case of Affalterthal it is not entirely certain that
the structure to which the hoard was deposited is a burial mound, and in Ederheim, doubt
arises from the fact that the assemblage was deposited directly by the body of the buried.
Another question is whether a single fragment of a pin deposited by the mound in Lahn-
berge can be viewed as a hoard. Thus, only the assemblage of artefacts from Jiichsen, whose
find circumstances are documented by proper research, can be unequivocally considered
a hoard deposited in the context of a burial mound. Unlike the situation in Krtely, however,
it was deposited outside the actual mound body. At this point, we must admit that even in
the case of the Krtely hoard, it is not possible, due to the absence of professional research
on the actual mound structure, to unequivocally consider this structure a burial mound.

In the subsequent chronological interval Ha A2, we record the last traces of the ob-
served behaviour in the case of finds from Bad Friedrichshall. Here, one or perhaps two
hoards deposited in the context of burial mounds consist exclusively of circular ornaments.

As can be seen, the deposition of hoards of bronze products in the context of burial
mounds is a very rare phenomenon. Such deposits do occur over a very wide area, but only
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sporadically. One notable observation is that, similar to the case in Krtely, other studied
assemblages also contain atypical artefacts. This is true for one sickle from Affalterthal,
which is very close to the unusual example from Krtely, or in the case of the negative of
a unique type of knife from Wenkheim.

The conducted analysis clearly shows that the deposition of hoards in the context of
funerary components can be considered a special, unconventional form of ritual behaviour.
The situation identified in Krtely is therefore unique, and the origin or initiator of such
a ritual must be sought outside the Czech basin.

Notes on the fragmentation and secondary modifications of deposited artefacts

In recent years, especially in connection with Bronze Age hoards, the deliberate damage
and fragmentation of deposited artefacts has been a widely discussed issue (e.g., Nebel-
sick 1997; Rezi 201 1; Briick 2016; Bradley 2017, 124—141; Knight 2020). A fundamental
question is the intentionality of this phenomenon, which can be determined or at least sug-
gested by use-wear analysis. This, in turn, has a decisive influence on the interpretation
of the entire hoard: while unintentionally damaged artefacts may have been collected for
the purpose of remelting and reutilization, deliberately devalued artefacts suggest interpre-
tations such as size and weight standardization in connection with potential (pre)monetary
use of the artefacts, or as a means of removing the artefact from active use, thus interpreting
the hoard as a permanent deposit (Rezi 2011, 303-305).

In the case of the Krtely hoard, we can distinguish five groups of metal artefacts based
on their state of preservation:

1. Completely or almost completely (more than 80% of the item) preserved undeformed
artefact: knife (No. 3), sickle (No. 4), ingot (No. 16).

2. Completely preserved artefact, broken: pick (No. 1).

3. Completely preserved artefact, deformed: bracelets (No. 11, 13), chisel (No. 15).

4. Large fragment of an artefact (50-80% of the item): twisted rod (No. 10), pin (No. 14),
ingot (No. 17).

5. Fragment of an artefact (up to 50% of the item): sword (No. 2), axes (No. 5-8),
neckring (No. 9), armring (No. 12), ingots (No. 18-27).

From this overview, it is evident that out of a total of 27 metal artefacts in the Krtely
hoard, only three were preserved in a complete or almost complete and undeformed state
(Fig. 6:3-4; Fig. 7: 16). The pick is also preserved in its entirety (Fig. 5), but it was (inten-
tionally?) broken into two parts. Therefore, it cannot be ruled out that in this case, delib-
erate removal from active use occurred. It is interesting to note that a similar pick from
the Sipbachzell hoard was broken in the same way (Hoglinger 1996, Taf. 20: 349), while
another was deposited whole. For other fragments of products from the Krtely hoard, the
intentionality of their fragmentation cannot be proved, nor can it be excluded. In the case
of fragments of cake-shaped ingots, the incomplete parts could have been removed for the
practical use of copper raw material for smelting.

Two bracelets were deposited whole but secondarily deformed. While we do not know
precise analogies for the saddle-shaped rod bracelet (Fig. 7: 13) in Czech hoards, defor-
mation of cast massive bracelets is relatively common in hoards from the Urnfield Culture
period (e.g., Salas 2005, Tab. 131: 417; Lauermann — Rammer 2013, Taf. 32: 2-3), as shown
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by several South Bohemian examples (Chvojka 2009, Tab. 77: 2; Chvojka et al. 2017b,
Tab. 110: 15, 117: 12). A similar ‘figure eight’ crushing of a bracelet, as documented in
Krtely (Fig. 7: 11), is also documented in the hoard from Staré Sedlo (Kytlicovd 2007,
Taf. 23: 10). Similar to the aforementioned intentional breaking of the pointed tool, the
deformation of the cast bracelet can be seen as clear evidence of the item’s devaluation
and deliberate removal from active use.

Four fragments show signs of fire. While this could have led to the warping of the
chisel (Fig. 7: 15), it did not lead to visible deformation of the pin (Fig. 7: 14), twisted rod
(Fig. 7: 10), or sword (Fig. 6: 2). Unfortunately, it is not possible to determine whether
the burning was intentional.

In the case of the mentioned sword hilt fragment, it is necessary to point out an inter-
esting phenomenon: the use of the cavity in the cast hilt fragment as an opening for inserting
three other artefact fragments (Fig. /14—15). The combination of several objects into one
by inserting them into each other is occasionally documented during the Urnfield period.
A good example is the Blucina 6 hoard, consisting of an axe, with a dagger placed between
its medial wings on one side and a spearhead on the other, all tied together with three brace-
lets (Salas 2005, 292, Tab. 65, 482: 1-2). Similarly, in the Blucina 17 hoard, an axe blade
fragment was placed between the wings on one side and a sickle fragment on the other
(Salas 2005, 306, Tab. 89: A). A very interesting analogy is offered by hoard no. 3 from
the Kladky site, where an axe was found with an axe blade and a fragment of a circular
ornament inserted into its socket (Vich 2012, 260, Fig. 28). However, the insertion of other
artefacts or their fragments into the cavity of a sword hilt has not yet been documented in
Czech hoards. Therefore, the meaning of this phenomenon in the case of the sword frag-
ment from Krtely eludes us.

We can thus conclude that at least the pick and two bracelets in the Krtely hoard might
have been intentionally damaged, i.e., taken out of everyday use. Therefore, it is probably
not a collection of material intended for remelting, but rather a reflection of the deeper
spiritual beliefs of the people who gathered and placed this collection at the top of an al-
ready existing mound.

Conclusion: Interpretation and significance of the Krtely hoard

Given its composition and the circumstances of its discovery, the Krtely hoard can be
considered an example of a votive deposit (Hansen 1994, 381-384), containing several
artefacts that are exceptional in South Bohemia, some of which may have been intention-
ally damaged. Considering the placement of the collection at the top of the mound, we can
consider the following possibilities for its interpretation: 1) the hoard as a memorial/of-
fering to deceased ancestors, 2) a so-called ‘burial of bronzes’, or 3) the hoard as a rem-
nant of the deceased (cf. Hansen 1994, 388-390; Steﬁ‘l 2014, 94-96, 106—112). The exact
explanation of the original meaning of the Krtely hoard is not possible, but its relationship
to the mound is evident. However, we must also consider the possibility that the people
who placed the hoard on the mound’s surface may not have been aware that it was a burial
monument. This naturally takes us into the realm of speculation; however, given the afore-
mentioned examples from other regions in our text, we hypothesize that it was a conscious
placement of the hoard into a burial monument.
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The relationship between hoards of fragments with intentionally damaged artefacts and
contemporary cremation burials with also damaged (by fire) human remains and grave
goods has already been noted in the past (Nebelsick 1997, 40). In the case of the discussed
hoard with a predominance of fragments from Krtely, which has a clear spatial connec-
tion to a burial monument, this connection to burial can undoubtedly be assumed. Indeed,
some of the metal artefacts in Krtely were damaged by fire, and it can be assumed that the
bronzes were placed in a ceramic vessel, similarly to how cremated human remains with
their grave goods were commonly deposited during this era.

The Krtely hoard thus significantly contributes to the rich discussion on the role of
metal hoards in the Bronze Age and their possible connections to ritualized behaviour and
the spiritual world of the people of that time. It also serves as evidence of long-distance
contacts of the inhabitants of South Bohemia during the Late Bronze Age. Notably, the
miner’s pick unequivocally indicates a connection to the salt mines in Hallstatt, which,
together with a previously found fragment of another pick from HolaSovice (Kytlicovd 2007,
Taf. 21: 22), suggests a possible distribution of salt to South Bohemia. Along with many
other pieces of evidence (e.g., the bracelets of the Riegsee horizon: Chvojka 2006; copper
distribution: KmoSek et al. 2020), the Krtely collection confirms the strong orientation of
the inhabitants of South Bohemia (not only) in the Late Bronze Age towards the south,
into the present-day Bavarian and Austrian Danube regions and the Alpine areas.

The creation of this article was supported by a project of the Czech Science Foundation (GACR), reg.
no. 23-06940S. The text was translated by Petr Kos.
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RESEARCH ARTICLE - VYZKUMNY CLANEK

On the origin and cultivation of grapevine
in Bohemia, Moravia, and Slovakia

K otdzce plivodu a péstovani révy vinné na Gzemi
Cech, Moravy a Slovenska

Michaela Latkova

The study addresses the history of grape cultivation and viticulture in Czech-Slovak territory and examines
the related economic and ecological aspects in individual historical periods — from the first finds of grape-
vine to the Early Middle Ages, when wine was an important liturgical symbol associated with Christian-
isation, to the high medieval and modern periods, when viticulture became an important economic sector.
The paper discusses methods of identifying archaeobotanical grapevine finds, which had been problem-
atic due to morphological changes caused by diagenetic processes. Although the accuracy of morpho-
metric methods is low when coupled with the macroscopic assessment of finds, they can be effective for
distinguishing between cultivated forms of grapevine and their wild counterparts. Despite the difficulties
in classifying the finds, archaeobotanical studies are an important source of information on the history
of viticulture and grapevine cultivation in the region.

grapevine — archaeobotany — Mikulcice — Early Middle Ages — morphology

Studie se zabyva problematikou historie péstovdani vinné révy a vinohradnictvi v ¢esko-slovenském pro-
storu, zkoumd ekonomické a ekologické aspekty v jednotlivych historickych obdobich — od prvnich ndlezii
révy pres obdobi raného stredovéku, kdy se vino stalo diileZitym liturgickym symbolem spojenym s chris-
tianizaci, aZ po vrcholné stredovéké a novovéké obdobi, kdy se vinarstvi stalo vyznamnym hospoddarskym
odvétvim. Cldnek diskutuje metody identifikace archeobotanickych ndlezii révy, které byly problematické
kviili morfologickym zméndm zpiisobenym diagenetickymi procesy. Presnost morfometrickych metod se
ukdzala byt nizkd, ale ve spojent s vizudlnim hodnocenim ndlezii mohou byt efektivni zpiisobem, jak odli-
it péstované formy révy od divoké. Navzdory obtizim pri klasifikaci ndlezii jsou archeobotanické studie
diileZitym zdrojem informaci o historii vinohradnictvi a péstovani révy v regionu.

vinna réva — archeobotanika — Mikulcice — rany stfedovék — morfologie

Introduction

The common grapevine (Vitis vinifera), which is native to the Levant (Zohary — Spiegel-
Roy 1975; van Zeist 1991), ranks among the oldest domesticated and cultivated crops in
the world (along with other species such as olives, dates, figs, and pomegranates). Grapes
have a high content of sugar (15-25%), vitamins, and minerals (Hajnalovd 2001, 64), which
probably explains their popularity with the first farmers once the species was domesticated.
In addition to fresh fruit, grapevine is also the source for highly storable raisins, grape juice
and, naturally, the traditional product — wine. From a botanical perspective, two subspecies
of Vitis vinifera are usually distinguished: Vitis vinifera subsp. vinifera (cultivated grape)
and Vitis vinifera subsp. sylvestris (wild grape). They are often referred to in the literature
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as Vitis vinifera (for cultivated grapevine) and Vitis sylvestris (for wild grapevine) and we
will also adhere to these names and their use in this article. The specific genes of the wild
form of grapevine are found in the genotypes of the current cultivated forms of Vitis vini-
fera subsp. vinifera, where they were inherited during the domestication process from Vitis
vinifera subsp. sylvestris (C. C. Gmelin). Before establishing a vineyard, the land must be
prepared for up to two years. The first harvest can be expected after three years, but better
results are usually achieved only after five years of growth. During this entire period, inten-
sive care must be given to the vineyard, including demanding tasks such as ploughing,
pruning, tying, fertilising, and watering. Vineyard locations on sunny southern slopes are
preferred, while unsuitable habitats include northern slopes, shallow soils with insufficient
nutrients, areas with high water tables, farmyards (contaminated by chicken droppings)
and manure pits.

Vitis vinifera sensu stricto (s.s.), known as grapevine, is a cultivated form of grape-
vine and is closely related to wild grapevine, Vitis sylvestris sensu stricto, which occurs in
various forms in many parts of Europe. Spontaneous crossbreds between the two species
are fertile (Webb 1968). Today, wild grapevine is spread between the 38th parallel north
and the 49th parallel north (Arnold et al. 2017, 1).

In the natural world, wild grapevine is found from the coast of the Atlantic Ocean
through Southern Europe, the Black and Caspian Sea regions to the western Himalayas
and Tajikistan. It stretches all the way to Central Europe along the Danube and Rhine rivers
(Hajnalovad 2001, 65). The wild grapevine, morphologically and genetically very similar
to the cultivated form, is not currently found in the Czech Republic (Madéra — Martinkovd
2002, 484), but in Slovakia its occurrence has been proven in the Danube and Nitra River
regions (Ldtkova et al. 2019). Wild grapevine was identified in the territory of Slovakia
in 2018 on the basis of morphological and ampelographic characteristics; a total of 325
individuals were found at 13 sites in the Morava, Hron, Ipel, Vah, Laborec, and Latorica
river basins (PospiSilovd — Simora 2019). In some cases, grape cultivars can spread from
controlled habitats, and reverted individuals can be mistaken for wild forms. Factors that
can affect the spread include pip dispersal by animals, the influence of wind or situations in
which vineyards are left untended and vines spread uncontrollably (Zecca et al. 2010, 558).
The transformation of grapes into an alcoholic beverage — wine — is an extremely complex
process requiring a variety of skills depending on whether the wine is made from import-
ed grapes, produced locally from gathered wild grapes, or from grapes that are cultivated
locally. This may be influenced by the economic and social requirements of a given com-
munity, or may itself influence these factors. According to archaeological evidence, local
cultivation and wine production appear to be related to agricultural specialisation and
a higher level of social organisation. However, it is important to first determine whether
the fossilised archaeological material comes from wild or domesticated plants, and wheth-
er there is archaeological evidence suggesting local cultivation of some of these forms.
The fruit of wild grapevine is typically more acidic than that of its cultivated relative, Vitis
vinifera. Nevertheless, wild grapes are suitable for human consumption and can be used
to make wine, albeit of lower quality. Archaeobotanical finds make clear that the fruits of
wild grape vine were collected long before its domestication (Renfrew 1973, 73).

In this context, recent archaeological excavations in Greece (Valamoti et al. 2020
Pagnoux et al. 2021) are important sources of information. These discoveries provided
hard archaeobotanical data that proved to be important in discussing the contribution of
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local wild forms of grapevine to the process of domestication outside the primary domes-
tication area, i.e. ‘parallel domestication’. It is also important to note that cultivated forms
of grapevine are not necessary for making wine; this previously held belief was disproved
long ago by finds from the Dikili Tash site in northern Greece (Valamoti 2015; Valamoti
et al. 2015; Miller 2008). Finds of grape pips from Dikili Tash are the earliest evidence
of the use of grape juice or wine in the eastern Mediterranean during the Neolithic period
(second half of the 5th millennium BC).

Various methodological and scientific approaches are used in an attempt to answer
questions concerning the origin, character, and possibility of grape cultivation. In older
literature, it is generally held that the culture of drinking wine and growing grapes reached
the territory of Central Europe under the influence of the Roman Empire (Kolnik 1971, 519;
Beranovda 2000, 106) because in the first four centuries AD the borders of the Roman Em-
pire were in close proximity to the territory of Slovakia and the Czech Republic. Ancient
written sources support this notion, as in 276-282 AD, Roman Emperor Probus issued
a decree to plant vineyards in the Roman transalpine colonies, primarily in Austria (Kraus
2009, 45). Evidence of wine consumption (especially drinking sets) and dining in the Ro-
man style among the Germanic ruling class is more indicative of the cultural influence of
the Roman Empire and Romanisation than the cultivation of grapes itself (Krekovic 2000,
48). Similarly, archaeobotanical finds of grape pips from Roman sites seem to suggest the
importation or trade of wine as a finished product (Hajnalova 2001, 66).

The discovery of evidence of the presence of grapevine in the territory of today’s Czech
Republic and Slovakia begins in the Early Middle Ages and increases in intensity (Hajna-
lovd 2001, 66). The beginnings of viticulture were apparently influenced by the church and
Christianisation, as wine was associated with Eucharistic symbols (Beranovd 2000, 106;
Meduna 2017). Meduna (2017, 15) assumes that during the 9th century AD the cultivation
of grapevine and the production of wine spread to the region of Bohemia from the south-
east, specifically from the Danube Region. The process took place during the period in
which Bohemia came under the political influence of the Great Moravian Empire and the
Premyslid ruling dynasty adopted Christianity. At this time, the cultivation of grapes was
not primarily economic but more for liturgical purposes. Naturally, it is not ruled out that
fruit, juice, or wine were also consumed outside liturgical acts. In the Early and High Mid-
dle Ages, grapevine cultivation was associated with the nobility, monasteries, and wealthy
burghers from royal cities (Frolec 1973). King Charles IV played a significant role in the
expansion of viticulture and on 16 February 1358 issued a decree to establish vineyards
for Prague and its surroundings (Kraus 2009, 83). With a second decree on 12 May 1358,
he extended the validity of his original decree to the entire territory and to all clergy and lay
persons (Kraus 2009, 84). In the 17th and 18th centuries, even ordinary people in the coun-
tryside were involved in viticulture (Frolec 1973). An interesting discussion in this area
is provided by Tomkovd (2021), who analyses the relationship between archaeobotanical
finds of grapevine and historical sources regarding the establishment of vineyards and wine
production. A stark disparity becomes apparent when these two datasets are compared.
A considerable number of vineyards are documented in written sources for the period of
the Early Middle Ages, but archaeobotanical finds of grapevine are recorded at only a rela-
tively small number of archaeological sites. Only finds from the historic centre of Prague
deviate from the described trend (Tomkovd 2021, 322).
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‘Vineyard knives’ are closely related to the issue of the history of grapevine cultivation
and viticulture. In the archaeological literature, these finds are often considered evidence
of grapevine cultivation (Mérinsky 1972; Tejral 2002; Beranova — Kubacdk 2010, 136).
However, the occurrence of these knives is relatively rare in the Czech and Slovak envi-
ronments (Borzovd 2005, 51-52; Turcan 2012, 54), and their function is also discussed
(Borzovad — PaZinovd 2010). This artefact can be considered multifunctional and could have
been used to cut willow twigs, to gather tree shoots and leaves for fodder, but also to prune
grapevines (Borzovd — PaZinova 2010, 182). Therefore, it is not possible to directly connect
finds of these knives with the cultivation of grapevine. Evidence of local grapevine cultiva-
tion takes the form of a greater concentration of pips, pomace, rachises (evidence of grape-
vine processing) and conserved wood (carbonised or waterlogged), which indicate the pres-
ence of whole plants, not just fruits, which could have been imported (Hlavatd 2015).

The oldest archaeobotanical evidence of grapevine in the Czech-Slovak area comes
from the Eneolithic site in Hlinsko near Lipnik, where the finds were identified by morpho-
metry as Vitis sylvestris (Opravil 1977, 363; 1985). Dated to the period of the Madarovce
culture (Early Bronze Age in Slovakia), one grape pip was found at the Trnava-Modranka
site and determined as probably Vitis vinifera (Hajnalova 2012, 86). However, these finds
are rare in the region and therefore their dating is questionable without the absolute dating
of specific finds.

At the turn of the Bronze Age and the Iron Age, Central Europe was on the outskirts of
ancient Mediterranean cultures. The western Hallstatt sphere became a key node for trade
with commodities such as wine, bronze, ceramic vessels, and exotic objects. In this period,
wine flagons imported from Etruria appear in princely graves as early as the 6th century BC,
and from the 5th century they formed a fundamental element in Hallstatt culture. The com-
ponents of drinking sets (flagons, sieves, ladles, kraters, situlae and others) were used for
the consumption of wine in their native northern Italy (Rebay-Salisbury 2003). However,
pollen and chemical analyses of these finds in Central Europe demonstrate that most of
these vessels contained mead, not wine (e.g., Hochdorf: Stika 1999; Glauberg: Rosch 2002).
Only a bronze bottle from a grave in Diirrnberg was shown to have contained spiced wine,
which was probably of southern European origin (Stéllner 1993; 2002).

Archaeobotanical finds of grapevine from the Iron Age in Central Europe come from
the sites of Stillfried an der March, dated to 992-810 BC (Kohler-Schneider 2001, 147-149;
Kohler-Schneider 2003), Zagersdorf (Rebay-Salisbury 2002), and Nulidorf (Facsar — Je-
rem 1985). Finds from Slovakia and from Bohemia and Moravia are missing, with the
exception of one find from South Bohemia, specifically from the Zahradka site (Sdlkovd
et al. 2015). The occurrence of grape pips in this region began sporadically only in the later
Roman Period — Bratislava, Rusovce — Tehelny hon, Nitra, Velky Cetin, IZa-Leanyvar
(Hajnalova 2001, 66), Zohor, Hurbanovo (Krcovd 2016) and Stillfried (Kohler-Schneider
2001, 147-149; Kohler-Schneider 2003).

Grapevine also appears sporadically in archaeobotanical finds from the period from
the 6th to the 12th century AD: Nitra (3 sites), Bratislava (2 sites), Muzla-Cenkov (Hajna-
lovd 2001, 66), Lovosice (éulikovd 2008, 67), Breclav-Pohansko (Opravil 1985, 46-74),
Zatec, LedSice, Libice, Olomouc, Prague (Foundry Yard, Lesser Quarter, Hartig Palace),
Prerov, Usti nad Labem (éech etal. 2013, 26), Mélnik (Bernardovd et al. 2010), Stateni-
ce (Komdrkovd 2005), unpublished find from Dolanek — Rubin hillfort (Tomkovd 2021).
In terms of the occurrence of grape pips, Mikul¢ice-Valy is an exceptional place among
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medieval sites (Ldtkovad et al. 2019). An extensive assemblage of grape pips — nearly
2,000 finds — was found at this Great Moravian site. The pips come from almost all the
investigated parts of the agglomeration and are documented in all states of conservation
(Opravil 1972; 2000; 2003; Ldtkovd 2017). The legitimacy of this dating is also confirmed
by absolute dating of pips retrieved from the defunct riverbed that surrounded the strong-
hold (Barta et al. 2014, 121).

From the 13th century AD, when the cultivation of grapevine became an important
economic factor, it is possible to observe a substantial increase in the number of archaeo-
botanical finds, including pips, rachises, but also pomace. According to Hajnalova (2001,
67), there are roughly 42 sites with high medieval settlement in Slovakia where these finds
are known. Approximately 30 sites are listed from the Czech Republic (ArboDat database;
Pokornd et al. 2011)." From this period, we have in particular extensive collections of plant
macro-remains from waste pits situated within medieval plots of urban areas (Rzehak 1909;
Fietz 1941, Kocdr et al. 2014). In addition to archaeobotanical finds, we can also assume
the cultivation of grapevine near the royal cities based on extensive written sources (D7imal
1965). However, the only indisputable evidence that confirms the cultivation and proces-
sing of grapevine directly on high medieval plots in royal cities is the mass discovery of
67,000 grape pips together with stalks in Brno at the Pekarska Street site (Kocdr et al.
2014, 143).

The breeding process of grapevine produced many clones that differ from each other
in various phenotypic qualities, but also in the overall shape of the pips. For this reason,
it is very challenging to identify different grape varieties using archaeobotanical material
(Terral et al. 2010). Grape pips retain their characteristic shape well, which is recognisable
even when the pip shells are heavily damaged. Therefore, some archaeobotanists (Stummer
1911; Mangafa — Kotsakis 1996; Terral et al. 2010; Bouby et al. 2013; Pagnoux et al. 2015)
try to demonstrate and characterise the biodiversity of the genus Vitis L. using various,
primarily mathematical, methods. The traditional morphometric approach (Stummer 1911;
Mangafa — Kotsakis 1996) tried to differentiate the pips of cultivated and wild grapes.
These methods allow distinction based on the measurement of different parts of the pips
and the calculation of indices from the measured values. Yet, these methods are often
criticised due to morphological changes on the pips during carbonisation and a demon-
strated lack of ability to distinguish cultivated cultivars from wild grape vine species
(Logothetis 1970, 1974; Bouby et al. 2013, 2).

Grape pips were also in the centre of interest of Czecho-Slovak archaeobotanists. Haj-
nalovd (1989) tried to identify 14 basic morphological groups based on 10 measured fea-
tures based on an extensive collection from various phases of the settlement of Bratislava
in the High Middle Ages (Hajnalovd 1989, 175). In the Czech environment, Opravil (1963;
1965; 1977; 1980; 1985) devoted himself to a more detailed evaluation of grape pips. This
author also applied the morphometric approach to archaeobotanical finds from Czech sites
(Opravil 1972; 1977, 2000). Opravil is the only Czech archaeobotanist who critically used
the morphometric approach and was able to define the differences between grape pips. He
attributed the differences in pip shape to differences in their origin/species (Vitis vinifera

! There will probably be more sites, given the updated data from the ArboDat database.
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versus Vitis sylvestris). In the large collection of pips from the Great Moravian site of Mi-
kul¢ice-Valy (n = 1512), which he collected over roughly 40 years of archaeological and
archaeobotanical research, Opravil identified up to 49% of the total number of finds as
Vitis sylvestris (Opravil 2000, 353).

The aim of this study is to discuss the issue of grapevine from the perspective of econ-
omy and ecology in individual historical periods. Viticulture was an important part of
agriculture and produced a number of commodities such as wine, fresh fruit, grape juice,
and raisins, important products for many historical peoples and archaeological cultures.
As such, the demanding cultivation of grapevine proves the economic character of the agri-
culture of the given communities. The second aspect is the ecological nature of wild grape-
vine, which grows naturally in periodically flooded riparian forests with a humid climate
in warmer regions. Therefore, it is not ruled out that wild grapevine occurs in archaeobo-
tanical assemblages from certain regions of Moravia and Slovakia, taking into account its
ecological requirements (Hajnalovd 2001, 65). Considering the factors above, it is clear that
for the archaeobotanical research in the Czech Republic and Slovakia, it is very important
to define precisely whether archaeobotanical finds of grape pips represent evidence of
cultivated fruit or are wild species in nature. It is also necessary to establish their mutual
relationship at specific archaeological sites and in different time periods.

Methodology and material

In the field of archaeobotany, there are many methodologies that try to determine whether
the find is a cultivated variety or a wild species based on the measurement of individual
parts of the pip (e.g. length, width, etc.) and its dimensions (Stummer 1911; Mangafa —
Kotsakis 1996). As part of this study, metric methods were used to identify the finds, which
make it possible to distinguish wild from cultivated forms based on the measurement of
several parameters of the pips and the calculation of indices (Hajnalovd et al. 2023). Two
morphometric methods were applied on the archaeobotanical finds from all the investigated
archaeological sites (Online Supplementary Material I) and also on the recent pips of wild
grapevine (Stummer 1911; Mangafa — Kotsakis 1996). The overall length of the pip (L),
the length of the stalk (LS), the distance from the base of the chalaza to the tip of the stalk
(PCH) and width were measured (B; Fig. I).

The first method that distinguishes cultivated and wild forms of grape vine is based on
the ratio of width to length (B:L*100) of the pip (Stummer 1911). Pips with a ‘Stummer
index’ value in the range of 76—83 can be considered wild grapevine (Vitis vinifera subsp.
sylvestris), while values in the interval 44-53 indicate cultivated forms (Vitis vinifera
subsp. vinifera). The application of this method on carbonised material is heavily criti-
cised (Logothetis 1970; 1974; Smith — Jones 1990; Terral et al. 2010; Bouby et al. 2013,
Pagnoux et al. 2015).

The authors of the second method (Mangafa — Kotsakis 1996, 414) created four for-
mulas that use all the aforementioned dimensions, which eliminates the deviation caused
by carbonisation and is therefore also suitable for material conserved in this manner. This
method works on a similar principle to the previous one, i.e. based on the calculation of
the equation and the index obtained, which can be classified into one of the four groups
created by the authors, thus classifying each find of grapevine pip.
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Fig. 1. Grape pip and dimensions measured
on the dorsal side. L—overall length; LS —stalk
length; PCH — location of chalaza; B — overall
width (after Mangafa - Kotsakis 1996).
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Statistical analyses

The character of grape pips was investigated here using the method of multivariate
statistics, specifically detrended correspondence analysis (DCA) and two-step discriminant
analysis in the CANOCCO software (ter Braak 1996). Various ratios of four dimensions
were included in the analysis—pip length (L), pip width (B), the length of the stalk (LS),
and the distance of the upper/lower part of the chalaza (PCH).

Archaeobotanical material

The material that was evaluated in this study comes both from earlier excavations pro-
cessed by E. Opravil and E. Hajnalov4, and from current excavations of various sites, which
were analysed by M. Latkova, M. Hajnalova, J. Hlavatd, and J. Mihdlyiova. The collected
material represents a relatively rich spectrum of archaeological structures in which the pips
were found (wells, defunct river beds, waste pits, manure pits, graves, pits of various types,
residential features, etc.).

Recent material

The pips of wild grapevine were obtained from living plants at four locations in Slova-
kia. The pips were collected in September 2015 and flowers in May 2016 in the cadastres
of MuZla and in the Velky les Nature Reservation situated in the cadastre of Ulany nad
Zitavou in Slovakia (Ldatkovd et al. 2019). Herbarium specimens are stored in the herbarium
of the Slovak University of Agriculture and in the collection of Eva Hajnalova.
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Fig. 2. Map of archaeological sites and places of recent wild grapevine (Vitis sylvestris s.s.) occurrence from
which grape pips were examined.

Results

Twenty-eight archaeological sites with finds of grape pips in Bohemia, Moravia, and south-
western Slovakia were included in the analysis (Fig. 2).> In most cases, these are standard
archaeological sites where plant macro-remains represent waste or by-products of the
processing of various crops, i.e. common settlement waste. From a spatial perspective,
the dataset includes sites where grapevine cultivation does not have a long history due to
unsuitable environmental conditions (e.g. Jihlava, Hulin). Sites dated from the 13th to the
15th century AD were the most numerous, i.e. 16 sites (Prague — Jungmann Square, Tyn
Courtyard, Ungelt Theatre; Jihlava — Masaryk Square, Brno — Goat Market, Mecova Street,
Vesela Street; Uhersky Brod — People’s House, Soukenicka Street, Uherské Hradisté —
Hradebni Street, Bratislava — Klariska Street, Primacial Square, Jirdsek Street, Nalepkova
Street, Zamocnicka Street, Bridge of the National Uprising). Finds dated to the 16th and
19th century are represented by five sites (Ivancice, Hulin-Nivky, Uhersky Brod, Bratisla-
va — Kapitulska and Panenskd Street), and finds from the 8th to 9th century AD are also
represented by five sites (MikulCice-Valy, Breclav-Pohansko, Znojmo — St Hypolite hill-
fort, Bojna-Valy I, Malacky-Vinohrddok). Grape pips dated to Roman times come from
two sites (Rusovce — Tehelny Hon and IZa-Lednyvar). The number of pips at individual

2 The map does not express the overall state of occurrence of grape pip finds in the territory of Bohemia, Mora-
via and Slovakia, but documents the sites from which the material evaluated in this study was acquired.
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sites varies significantly. In terms of the number of pips that were suitable for measure-
ment, the largest collections were documented in Mikul¢ice-Valy (208 finds from the 9th
century AD measured) and Ivancice near Brno (143 finds from the 16th—17th century AD
measured).

Similar to the number of sites, the number of grape pips analysed is dominated by finds
dating from the 13th to the 15th century AD, with a total of 475 finds from this period being
examined. A total of 360 well-conserved pips from the period of the 16th to the 19th cen-
tury AD were measured and evaluated. While 239 pips from the Great Moravian period
were analysed, the majority of finds with this dating come from Mikul¢ice (Fig. 3). In terms
of percentage, the pips from Mikul¢ice make up 87% of all Great Moravian finds.

All three types of plant material preservation (carbonised, mineralised, and waterlogged)
are represented in the dataset. The most numerous were grape pips conserved by water
(Fig. 4), which were found at every investigated site. Pips conserved by mineralisation were
documented at nine sites. Pips conserved in this way occurred quite rarely among finds,
and only in the case of two sites (Bratislava — Primacial Square and Brno — Mecova Street)
were all finds conserved exclusively in this manner. Pips conserved by carbonisation were
the least frequent in the evaluated group, and material conserved in this way was docu-
mented at only three sites (Mikulcice-Valy, Bojna-Valy I and Rusovce — Tehelny Hon).
Mikulcice was the only site out of the entire evaluated collection where all three types of
conservation of the examined archaeobotanical material (including grapevine) were doc-
umented.

The measured values with regard to their method of conservation show considerable
variability. Carbonised and mineralised pips can be considered the ‘smallest’ (Tab. I).
It is clear from the literature and from archaeobotanical experiments that these types of
conservation generally affect a change in size and shape of plant pips and their dispersion
(Smith — Jones 1990; Boardman — Jones 1990). The material conserved in this way has
dimensions similar to the measured pips of recent wild grapevine (Vitis sylvestris s.s.;
cf. the table). The median of the stalk length is the closest to the dimensions of the wild
grapevine stalk. However, the other observed dimensions (total length, width, and location
of the chalaza) in carbonised and mineralised pips are similar to those of fully grown wild
grapevine.
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Charred L s PCH B Tab. 1. Basic characteristics of input
in > 66 0.47 159 185 da.ta used in the following analyses
- with regard to the method of con-
Median 5 115 243 28 servation. Key: same as Fig. 1.
Mode 5.8 1.5 3.5 3
Max 6.1 2 3.5 3.9
Mineralised L LS PCH B
Min 3.77 0.5 1.78 2.48
Median 4.91 0.95 2.51 3
Mode 5.79 0.86 2.29 2.58
Max 5.94 1.52 3.27 4.26
Waterlogged L LS PCH B
Min 3.15 0.39 0.82 1.62
Median 5.41 1.39 3 3.29
Mode 5.74 1.38 2.92 3.24
Max 7.74 2.68 4.95 5.26
Recent VS L LS PCH B
Min 3.63 0.39 1.68 2.52
Median 5.21 1.05 2.65 3.48
Mode 5.44 1.21 2.88 3.33
Max 6.41 1.86 4.63 4.38

Compared to the other material conserved in another way, the waterlogged pips ap-
peared to be the ‘largest’ based on the measurements. These finds differed the most from
the recent material not only in mean values, but also in maximum and minimum values.
Notably, the waterlogged pips collected in this study can be considered smaller with rela-
tively long stalks compared to the recent material, which is also a trait of cultivars.

Although waterlogged material appears to be the most suitable for morphometric anal-
ysis, under certain circumstances this conservation process can significantly distort the orig-
inal shape of the pips. Plant macro-remains are most frequently (but also best) conserved
in waste pits from the High Middle Ages (Rzehak 1909; Fietz 1941; Kocar et al. 2014).
Waste pits are closed features of a faecal-waste character with specific physical-chemical
environmental conditions that preserve plant macro-residues. Although grape pips are
well-conserved in various types of sediments due to their hard sclerenchymatous tissues,
their shells can corrode under certain circumstances. The epidermis of grape pips consists
of four layers that have a different thickness depending on the specific part of the pip
(Fig. 5). Empirical observations of archaeobotanical material damaged in this way show
that it is usually the thickest on the stalk (Fig. 6). An example illustrating the width of the
pip with the casings and the width of only the sclerenchymatous tissue comes from a waste
pit in Bratislava — Zamocnicka Street (15th—16th century AD). The difference in width
between the two measurements is 0.48 mm, and there is also a gradual increase towards
the stalk. Such a large difference in measurements could result in misinterpretation in the
morphometric approach in grape pip analysis, with the cultivated cultivars being considered
wild grapevine. Morphometric methods cannot be applied to pips affected by shell corro-
sion due to the relatively large deviations from the original size. Pips that were damaged
in this manner were excluded from further analyses.

It became clear during the initial evaluation of the collected material that there are
significant differences in the shape and size of the grape pips between the individual sites.
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Fig. 5. Detail of damaged shell of grape pip.

Fig. 6. Damaged grape pip missing the upper
layer of shell in several places.

1 mm

These differences were observed not only between archaeobotanical and recent material,
but also between finds from archaeological sites from different time horizons. By analys-
ing the basic dimensions of the pips using multivariate statistics, it was possible to search
for trends, dependencies, and the arrangement of data in a relatively robust set. All wild
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Fig. 7. DAC analysis. Rela-
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grape pips and finds from archaeological sites were kept in the examined matrix. Their
basic dimensions (mean length, length, chalaza diameter and width) were determined as
variables. The resulting analysis was subsequently classified according to a factor that could
have a major influence on the classification of the samples.

The evaluated finds are classified according to their origin. The graphic visualisation
shows that the samples are arranged according to dominant morphological characteristics,
with each group being dominated by another. This factor is crucial in arranging the samples
in the DCA analysis. Despite the fact that all samples represent one cluster, it is possible
to observe trends that indicate significant differences between individual sites. It is clear
that there are significant differences in the dimensions and morphology between archae-
obotanical finds and recent pips (Fig. 7). A distinctive group of finds is the Mikul¢ice grape
pips, which are equally represented both in the group of other archaeobotanical finds and
among recent wild grape pips. Although the analysed material seems to form a homoge-
neous group, it is clear that the individual groups differ from each other, and therefore
these groups were compared with each other in further analyses.

Measurement dispersion (box plot)

The basic distinguishing criterion of grape pips for cultivars and wild grapevine is that
cultivated grape pip finds should be longer, more elongated, and with a long stalk (beak).
Box plots were used to compare and assess the obtained measurements of different parts
of the pips. The goal was to evaluate the entire dataset, identify outliers, assess the sym-
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Fig. 8. Histogram of the dispersion of stalk length (LS) of grape pips. The number in parentheses repre-
sents the absolute number of finds from the analysed site. Key: VV — Vitis vinifera; cf. VV — probably Vitis
vinifera; VS — Vitis sylvestris; cf. VS — probably Vitis sylvestris.

metry of the data distribution, and compare the variances of the values at the sites. The
basic dimensions were obtained according to the basic method of measuring grape pips
(Bouby et al. 2013, 6, fig. 2).

During the evaluation, the data were arranged chronologically and divided into four
groups. The group of ‘oldest’ finds is represented by sites dated from the 8th to the mid-10th
century AD, while the second group consists of sites dated from the 13th to the 15th cen-
tury AD. The following group is composed of finds that are dated from the 16th century to
the middle of the 19th century AD. The last group is composed of recent grape pips iden-
tified as Vitis sylvestris s.s.?

By comparing the dispersion of stalk length from a chronological point of view, it is
possible to observe striking differences across the investigated periods (Fig. 8).* Stalks
gradually lengthen over time, which is one of the basic signs of cultivation (Bouby et al.
2013, 2). The largest variances are observed at the youngest sites (16th—19th centuries AD),
which could indicate the cultivation of a broad spectrum of grape varieties in this period.
In this chronological group, the pips also have the longest stalks, which are the closest in
size to grapevine varieties cultivated today.

Noteworthy in this context are finds from Znojmo — St Hypolite hillfort, which the
archaeological context dates to the period between the 9th century to the first half of the
10th century AD (Klima 2011, 213). However, compared to other contemporary finds, they
differ in the length of the stalk. From a morphological point of view, but also on the basis
of their state of preservation (the pips were neither carbonised nor mineralised), it is not
possible to assume that they were conserved as a result of a high water table. In addition,
all the pips had an almost perfectly conserved shell, which is not common in ‘dry’ types of

3 The average length of the recent pips of Vitis vinifera s.s. is 6.4 to 7 mm and Vitis sylvestris s.s. 4 to 6 mm
(Bojriansky — FargaSova 2007, 429).

4 The average length of the stalk of pips of Vitis vinifera s.s. is 2 mm, of Vitis sylvestris s.s. 0.4 mm (Kohler-
Schneider 2001, 147).
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archaeological contexts dated this early. As such, it can be assumed that they are probably
not early medieval finds.

The length of the stalk of the recent wild grapevine (Vitis sylvestris s.s.) is significantly
smaller in the context of the evaluated archaeobotanical finds. However, just like the total
length of the pips, it is similar to the finds from Mikulcice (all three studied agglomera-
tion parts). Some sites with a recent occurrence of wild grapevine (Muzla-Cenkov, South
and Velky les location) even have higher values of median stalk length than finds from the
early medieval period, a result that can be interpreted as evidence of the more primitive
nature of the Mikul¢ice finds. The Muzla-Cenkov site was situated in a habitat suitable for
the occurrence and optimal growth of Vitis sylvestris s.s.

Given that it is not clear if the examined archaeobotanical material is a cultivated or wild
grapevine, it can be assumed based on the morphological criteria (Bouby et al. 2013, 2)
that the archaeobotanical material is from different cultivars. A general view of the dis-
persion of the index sizes makes it clear that the recent wild grapevine shows the afore-
mentioned features characteristic of Vitis sylvestris s.s., which differs from the archaeo-
botanical finds. However, the differences within the individual chronological stages vary
significantly, which is probably caused by the cultivation process, the growing of different
varieties at the sites, or habitat conditions.

Over time, the process of grapevine cultivation can be observed on the basis of morpho-
logical changes that reflect the variance of measurements at individual sites. Smaller and
wider shapes with a short stalk are more characteristic of the earlier period (8th-9th cen-
tury AD). However, in the following period (13th—15th century AD) there is a noticeable
increase in more elongated and slender shapes with a longer stalk. The most recently exam-
ined period (16th—19th century AD) is characterised by the high variability of dimensions,
where even the largest specimens are found. In terms of size, the finds from this period are
most similar to the pips of currently cultivated grapes.

Vitis vinifera and Vitis sylvestris

Unfortunately, the traditional approach, i.e. determination based on the morphology,
cannot objectively distinguish cultivated forms of grapevine (Vitis vinifera s.s.) from wild
grapevine (Vitis sylvestris s.s.) in the archaeobotanical material. For this reason, morpho-
metric methods were applied to the examined material in an attempt to distinguish culti-
vars from wild species by calculating indices. It is also important to bear in mind that in
the following analyses, it is not possible to understand the determination of grape pips in
the sensu stricto sense, but rather in the broader sense of the word, as sensu lato (s.1.).

Stummer method

The first method that distinguishes between cultivated and wild forms of grapevine is
based on the ratio of width to length (B:L*100) of the pip (Stummer 1911). Calculation of
this Stummer index was performed only for waterlogged and undamaged material. The
result is surprising (Fig. 9). Most of the evaluated finds have an index value that cannot be
clearly assigned to either the cultivated or wild form (indifferent). Between 70 and 90% of
the pips were labelled using this method. Vitis sylvestris s.l. is documented at sites where
its occurrence was proven (e.g. Mikulcice-Valy), but also in places where, in terms of its
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Fig. 9. Interpretation of the character of grape pips according to Stummer’s index. The number in paren-
theses expresses the absolute number of finds from the analysed site. Key: same as Fig. 8.

habitat requirements, it probably could not grow (e.g. Prague — Jungmann Square, Bratisla-
va — Jirdsek Street). According to this method, wild grapevine (Vitis sylvestris s.1.) occurs
at archaeological sites only to a limited extent (3—10%), with these pips coming primarily
from the oldest studied phases of the Early Middle Ages: Breclav-Pohansko and Mikul¢i-
ce-Valy.> At the other sites, 5-50% of the pips were identified by this method as cultivat-
ed grapevine (Vitis vinifera s.l.). At the evaluated sites with a recent occurrence of wild
grapevine (Vitis sylvestris s.s.), this method also classifies wild grapevine pips (60-90%)
as a clear result. Pips that can be characterised as wild grapevine are documented here in
a smaller share (4—40%). It is noteworthy that at the sites from which the pips of wild grape-
vine came, individuals that could be interpreted as cultivated grapevine (Vitis vinifera s.1.)
were not identified by the Stummer method.

Mangafa—Kotsakis method

The second method of Mangafa—Kotsakis takes into account other measured dimen-
sions (stalk length and distance from stalk to chalaza) and their ratios (Mangafa — Kotsakis
1996). The calculation of all indices based on the equations developed by the mentioned
authors was calculated only for carbonised, waterlogged, and undamaged material.

The method of Mangafa and Kotsakis (1996) is based on calculating index values by
four different formulae, using three basic parameters (L, LS, and PCH) and/or their in-
dexes, and incorporates several constants. Calculated index values of each formula are
compared with given thresholds and the pip is classified as wild, probably wild, probably
cultivated, or cultivated. Unlike Stummer’s method, neither formula uses width (B), as this
measurement was thought by the authors to be the most affected by charring.

3 Unfortunately, not all sites included in the database are presented in graphic form. These sites did not produce
enough finds for this form of visualisation as they mostly had just one find (e.g., Bojna-Valy I, Rusovce — Tehel-
ny Hon, Breclav-Pohansko, IZa-Leanyvar, and Nitra-Castle).
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Fig. 10. Interpretation of the character of grape pips according to the Mangafa—Kotsakis method, formula 1.
The number in parentheses expresses the absolute number of finds from the analysed site. Key: same as
Fig. 8.

The authors of the second method (Mangafa — Kotsakis 1996) developed four equa-
tions:

Formula 1

-0.3801 + (-30.2 x LS/L + 0.4564 x PCH — 1.386 x L + 2.88 x PCH/L + 9.4239 x LS)

Formula 2

0.2951 + (-12.64 x PCH/L — 1.6416 x L + 4.5131 x PCH + 9.63 x LS/L)

Formula 3

-7.491 + (1.7715 x PCH + 0.49 x PCH/L + 9.56 x LS/L)

Formula 4

0.7509 + (-1.5748 x L + 5.297 x PCH-14.47 x PCH/L)

Formula 1: The results of using the first formula demonstrate a different picture of the
classification of grape pips than with the Strummer method (Fig. 10). The highest occurrence
of pips marked as wild grapevine (Vitis sylvestris s.l.) is in the earliest observed period of
the Early Middle Ages (sites Bojna-Valy I, Malacky-Vinohradok, and MikulCice-Valy).
Among the sites dated to the Early Middle Ages, similar to the evaluation of the disper-
sion of measurements (box plots) of pip parts, the finds from Znojmo — St Hypolite hill-
fort deviate from the period trend. Nearly 80% of the finds from Znojmo were determined
to be pips of cultivated grapes (Vitis vinifera s.1.); the dominance of cultivated grapes is
not documented at any other contemporaneous site. The image provided by the finds from
Znojmo is again more characteristic of the later period. According to this method, the oc-
currence of wild grapevine (Vitis sylvestris s.l.) also ranges from 5 to 50% at other later
sites. At most of these sites, wild grapevine (Vitis sylvestris s.s.) does not occur naturally
(e.g., Prague, Jihlava). According to this method, the highest occurrence of wild grapevine
(Vitis sylvestris s.1.) during the High Middle Ages is recorded at the sites from which mate-
rial from waste pits comes (Brno, Prague — Jungmann Square, Tyn Courtyard, Bratislava —
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Fig. 11. Interpretation of the character of grape pips according to the Mangafa—Kotsakis method, formula 2.
The number in parentheses expresses the absolute number of finds from the analysed site. Key: same as
Fig. 8.

Jirdsek and Kapitulskd Street). The change in the size of the plant material can also be
related to the physical-chemical environmental conditions in the waste pits.

By comparing pips in terms of chronological development, it is possible to observe
an interesting trend, namely an increase in the percentage of pips determined as cultivars
(Vitis vinifera s.l.) and simultaneously a decrease in pips determined as wild grapevine
(Vitis sylvestris s.1.). In the earliest studied period (8th-9th century AD), up to 68.6% of
the pips were determined by this method to be wild grapevine (Vitis sylvestris s.1.), while
at sites dated from the 16th to the 19th century AD, only 16.4% of finds are determined
in this way. Cultivated grapevine (Vitis vinifera s.1.) is most often found in the latest inves-
tigated period (16th to 19th centuries AD). Cultivars account for up to 54% in this period,
while in the Early Middle Ages, the share of cultivars is only 17.5%.

The pips of recent wild grapes (Vitis sylvestris s.s.) evaluated by this method were in
nearly the majority of cases correctly classified as wild grapevine. However, there were
individuals found at the Muila—éenkov, South and Velky les subsites that were evaluated
by this method as cultivated grapevine (Vitis vinifera s.l.). Based on this, it can be assumed
that even among wild grapes (Vitis sylvestris s.s.) there may be pips whose dimensions
are similar to those of cultivars (Vitis vinifera s.s.).

Formula 2: Using the second formula, which takes into account other variables, the re-
sult is similar to the first (Fig. /7). Similarly, finds that were identified as wild grapevine
(Vitis sylvestris s.l.) have a dominant position in the earliest investigated period, while the
difference of the pips from Znojmo is also evident. The outlined trend of the increasing
share of pips that these methods characterise as evidence of cultivars (Vitis vinifera s.1.),
is also apparent with this formula. The highest share is reached by pips in the latest ob-
served period (16th to 19th century AD) up to almost half (46.68%), while in the Early
Middle Ages it is 16%. Pips identified as wild grapes (Vitis sylvestris s.l.) make up the



274 LATKOVA: On the origin and cultivation of grapevine in Bohemia, Moravia ...

@Q\ \‘;‘)\ @\) \‘,@ (\'\\ ,,,o;\ ")\ gp\ .,;-)\ .\f)\ \.(;\\ B W \‘;b\ \GD \b.h\ > \,,;b\ A 1,;2:\ N \G\) ’\\ 6‘) QQ) \’b\ o
NN O O 3 S o gF _"b o 0 \‘\- X, PO N ‘21 S -‘@ &

@,yn P &és* (\6\& Qé" LS é\ﬁ on" & ‘&.'—» «*0.‘, @*6 é{,\o ;}: & ga@ ';@r—) ‘;@5 S s (\Dgé 3 oé\ o(&
> & & N N ¥ 1o > @ &3S B P A S
o o X N R X 2 g & S & X

R g e C @ T @ g o & 5
& £ SR & Ly & @ @R & & <
& S R <¢ &> 4 PP & & e
O S L ¥ R & S
3 N e > & & £
W & L L& B
N & &
¢ &
&8
8th - 9th century AD ® 13th - 15th century AD 16th - 19th century AD recent

mVs wcf VS wcfVW mwW

Fig. 12. Interpretation of the character of grape pips according to the Mangafa—Kotsakis method, formula 3.
The number in parentheses expresses the absolute number of finds from the analysed site. Key: same as
Fig. 8.

majority (55.15%) in the Great Moravian period, while in the 16th to 19th century AD,
finds identified in this way make up 13.2%. From the perspective of the occurrence of wild
or cultivated grapevines, the period of the High Middle Ages (13th to 15th century AD)
is more similar to the period of the Late Middle Ages to the modern era. When using this
equation, the share of finds that could not be clearly attributed to cultivated or wild grape-
vine also increases.®

In the case of recent pips of wild grapevine (Vitis sylvestris s.s.), the result is also similar
to the first equation. A significant difference when using this approach is that some pips
labelled in the previous analysis as cultivated grapes (Vitis vinifera s.l.) were reclassified
and identified as probably wild grapevine (cf. Vitis sylvestris s.l.).

Formula 3: The use of the third formula yields an image almost identical to the previous
analysis performed by formula 2. Relatively few finds were reclassified by this method,
having no significant effect on the results (Fig. 12).

Formula 4: The results of the fourth formula are significantly different (Fig. 13), pre-
sumably due to the fact that, unlike the previous equations, measurements of stalk length
(LS) are not included in this equation. For this reason, it is clear that the material has the
highest incidence of finds that were determined only with a degree of probability (cf.).
Pips that were determined by this method as cf. Vitis sylvestris s.l. have up to 91% prob-
ability that they are Vitis sylvestris s.l. (Mangafa — Kotsakis 1996, 415). With such a high
probability, it is clear that even when using this formula, the analysed pips show the same
trend as in the previous cases (see Formula 1-3).

% Pips with this determination were labelled with the abbreviation ¢f. (confer).
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Fig. 13. Interpretation of the character of grape pips according to the Mangafa—Kotsakis method, formula 4.
The number in parentheses expresses the absolute number of finds from the analysed site. Key: same as
Fig. 8.

The obtained results of the morphometric measurement of grape pips indicate that indi-
vidual specimens were repeatedly reclassified depending on the method or equation used.
It is therefore not possible to clearly determine which method most accurately character-
ises the origin of the pips. This uncertainty was also presented for the wild grapevine finds
(Hajnalova et al. 2023). Despite the fact that the presented methods have a tendentious
character, it is possible to observe certain trends in the archaeological material suggested
by morphometric methods.

Discussion

The acquired results can be interpreted mainly from a chronological point of view. The
material shows an increasing trend of finds that can be characterised as cultivated (Vitis
vinifera s.l.) and at the same time a decrease in the share of wild grapevine (Vitis sylves-
tris s.l.). This trend can be observed in each analysis separately and even in the overall
interpretation of the pips for each site. The gradual lengthening of the body and stalk of the
pip reflects the process of grapevine cultivation and the development of the cultivation of
different varieties.

The oldest (and undamaged) find that was evaluated in this study comes from the 1Za-
Leanyvér site (Late Roman Period) and was classified as a cultivated grapevine (Vitis vini-
fera s.1.) by all the applied methods. This lone pip comes from a well (Hajnalova — Rajtdr
2009, 200) situated in a Roman border military camp. The database also includes another
similarly dated pip find classified as wild grapevine and retrieved from the Rusoviec —
Tehelny Hon site, which was interpreted as a villa rustica (Varsik 2020). It is noteworthy
that in the Czech Republic, no finds of grape pips from the Roman Period are available



276 LATKOVA: On the origin and cultivation of grapevine in Bohemia, Moravia ...

(ArboDat database), which is probably related to the state of research, since grape pip finds
from that period also come from a nearby site in Austria—Stillfried (Kohler-Schneider 2001,
147-149). The same analyses of finds of grape pips from Roman times were carried out
at the mentioned site, and were classified as cultivars (Vitis vinifera s.l.). While rare finds
from the Roman Period probably do not testify to the local cultivation of wine, as written
sources document, they probably indicate trade with this economically important com-
modity (Hajnalovd 2001, 66).

In the later part of the Early Middle Ages, grape pips were quite rare at most archaeo-
logical sites, as their finds were recorded at only six sites (Nitra-Castle, Bfeclav-Pohansko,
Mikulcice-Valy, Malacky-Vinohradok, Bojna-Valy I, and Znojmo — St Hypolite hillfort).
However, an analysis was performed on pips from three sites dated to the Early Middle
Ages (Mikul¢ice-Valy, Malacky-Vinohradok and Znojmo — St Hypolite hillfort). More
than half (60%) of the pips from Mikul¢ice evaluated using morphometric methods were
classified as wild grapevine (Vitis sylvestris s.1.), while only 11% were determined as culti-
vars (Vitis vinifera s.1.). A similarly high occurrence (44%) of pips characterised as wild
grapevine (Vitis sylvestris s.l.) was recorded at the Malacky-Vinohradok site, which was
dated to the 8th century AD (Hajnalovd — Elschek 2015, 155). In the context of evaluating
the character of grapevine from early medieval sites, the pip finds from Znojmo are excep-
tional. The shape, size, and state of conservation of these finds resemble those from later
periods (see above).

In the Early Middle Ages, grape pips began to appear more often at archaeological sites,
which is probably related to the beginnings of grapevine cultivation in this area linked
with gradual Christianisation (Hajnalova 2001, 44). As one of the main Eucharistic sym-
bols, wine demonstrates, among other things, the major influence of the church on the
beginnings of winemaking. In this period, the cultivation of grapevine was probably not
pursued for economic reasons, but wine served primarily for liturgical purposes—for com-
munion under both kinds.

The High Middle Ages and the modern age are characterised by a great increase in the
number of grape pips (Vitis vinifera s.1.) classified as cultivated. Morphometric methods
showed that almost all sites had a high share of these pips (50-75%), for example in Ivan-
¢ice and Uhersky Brod — House of Culture, many of these finds being classified as grape-
vine cultivars. Nevertheless, some sites had a high share of pips classified as wild grapevine
(Vitis sylvestris s.1.), which seems to contradict the written sources and laws addressing
viticulture in this period (Frolec 1973). Viticulture became an important economic factor
in the 12th and 13th centuries AD, but until the 17th and 18th centuries the area was domi-
nated by monasteries and wealthy burghers from the royal cities. The peak of viticulture
was reached in the 17th century AD during the Thirty Years” War (1618-1648), after which
vineyards fell into disrepair and disappeared due to climate change and labour shortages.
The renewal of vineyards came only in the 19th century (Frolec 1973).

The development outlined by historical sources is reflected to a certain extent, or even
illustrated by, archaeobotanical finds of grapevine. On the basis of a detailed assessment
of the accuracy of morphometric methods on recent wild grape pips (Hajnalova et al. 2023),
it is clear that the results of these methods cannot be accepted unequivocally and uncritical-
ly. Although the majority of grape pips were correctly classified by all methods, morpho-
metric methods also classified a high share of pips (15-25%) as domesticated forms of
grapevine. The analysis shows that wild grapevine in Slovakia produced a higher number



Archeologické rozhledy 76-2024—3—4 277

Stummer | Formula 2 | Formula 3 | Number | % Ratio Stummer | Formula 2 | Formula 3 | Number | % Ratio
wW w A% 6 2.75 W \A% W 40 9
IND w A% 17 7.8 IND \A% w 122 27.5
A% IND IND 5 23 \A% IND IND 19 4.3
w IND VS 2 0.9 \A% IND VS 1 0.2
w VS VS 5 2.3 \A% VS VS 6 1.35
IND IND \A% 2 0.9 IND IND W 20 4.5
IND IND ' 4 0.18 IND IND VS 6 1.35
IND VS VS 116 53.2 IND VS VS 105 23.64
VS VS VS 21 9.6 VS VS VS 5 1.1
IND IND IND 40 18.3 IND IND IND 120 27

Tab. 2. Resulting interpretation of character of ar-
chaeobotanical grape pips using the Stummer and
Mangafa—Kotsakis methods for the 8th—9th centu-
ry AD group. Key: VV — Vitis vinifera; cf. VV — prob-
ably Vitis vinifera; VS — Vitis sylvestris; cf. VS — prob-
ably Vitis sylvestris; IND — indifferent.

Tab. 3. Resulting interpretation of character of ar-
chaeobotanical grape pips using the Stummer and
Mangafa—Kotsakis methods for the 13th—15th cen-
tury AD group Key: same as Tab. 2.

Stummer | Formula 2 | Formula 3 | Number | % Ratio Stummer | Formula 2 | Formula 3 | Number | % Ratio
\A% ‘A% A% 27 7.5 A% ‘A% \A% 27 7.5
IND ‘A% A% 121 33.7 IND A% w 121 33.7
\A% IND IND 7 1.94 W IND IND 7 1.94
\A% IND \A% 3 0.83 A% IND w 3 0.83
\\% VS VS 3 0.86 w VS VS 3 0.86
IND IND w 13 3.62 IND IND w 13 3.62
IND IND VS 7 1.94 IND IND A 7 1.94
IND VS VS 71 19.7 IND VS A 71 19.7
IND VS IND 1 0.27 IND VS IND 1 0.27
VS VS VS 1 0.27 VS VS A 1 0.27
IND IND IND 105 29.24 IND IND IND 105 29.24

Tab. 4. Resulting interpretation of character of ar-
chaeobotanical grape pips using the Stummer and
Mangafa—Kotsakis methods for the 16th—19th cen-

Tab. 5. Resulting interpretation of character of re-
cent grape pips (Vitis sylvestris s.s.) using the Stum-
mer and Mangafa—Kotsakis methods. Key: same as

tury AD group. Key: same as Tab. 2. Tab. 2.

of pips with characteristics similar to cultivated forms. On the other hand, in the presence of
atypical wild grapevine pips, both methods are prone to classification errors. While mor-
phometric methods significantly help in the determination of pips of the genus Vitis, it is
necessary to remember that the character, shape and condition of archaeobotanical finds are
influenced by a range of factors (genetics, environmental, habitat conditions during growth,
method of preservation, context, and diagenetic processes).

It is clear from the results of the analysis that the majority of finds were repeatedly
incorrectly classified (Tab. 2-5). A detailed assessment of the accuracy of morphometric
methods (Hajnalovd et al. 2023) showed that these approaches have a high rate of misclas-
sification of the pips of recent wild grapevine, which was also identified on the basis of
vegetative characteristics as Vitis sylvestris s.s. Despite the high error rate, these methods
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can be effectively used in the identification of archaeobotanical finds in conjunction with
the macroscopic evaluation of specific finds. However, the greatest problem is that in some
cases the finds are evaluated by one method as wild grapevine and another as cultivated
and vice versa. Nevertheless, such cases are quite rare. The results of Stummer’s method
differ the most from the second and third formulas of Mangafa—Kotsakis. In some cases,
however, the results also differ between the individual Mangafa—Kotsakis formulas. For
this reason, when evaluating larger sets of grape pips from a specific location, it is appro-
priate to evaluate the sites as a whole by multiple methods and visual evaluation. In con-
clusion, for a better understanding of the character and development of grape pips at archae-
ological sites, it would be appropriate to employ a more comprehensive approach. Of all the
possible combinations, the combinations IND/VV/VV, IND/VS/VS and IND/IND/IND
occurred most often in archaeobotanical and recent material.

Although the results for the Roman Period are not presented in the text due to the small
number of finds (see Online Supplementary Material 1), the obtained finds demonstrate
that in this period the macro-remains from the I1Za-Leanyvar and Stillfried sites were mainly
classified as IND/VV/VV. The only find from the Rusovce — Tehelny Hon site was clas-
sified as IND/VS/VS, which may be related to the proximity of riparian forests in Lower
Austria.

Finds from the Znojmo — St Hypolite hillfort were also left out the table for the Early
Middle Ages due to serious doubts over their accurate dating (see the text above). Finds
from this site are most inclined to IND/VV/VV combinations, but in four cases there were
also finds marked as IND/VS/VS.

In the evaluated set, the greatest re-classifications and errors occur in the period from
the 16th to the 19th century. The highest number of different classifications based on the
morphometric approach are recorded in this time horizon. In each of the observed hori-
zons, combinations of classifications referred to as ‘similar’ dominate. The number of grape
pips that would clearly be classified as cultivated (using the three formulas) is relatively low
in all horizons. In the horizon between the 13th and 15th centuries, such pips made up 9%,
while they were completely absent in the group of recent finds. On the other hand, finds
that would be unequivocally marked as wild clearly dominate among recent pips (14.76%)
and their lowest occurrence is in the horizon from the 16th to the 19th century, where such
finds make up 0.27%.

The occurrence of a combination in which the finds cannot be clearly classified by any
of the possible formulas is relatively high (IND). Finds marked in this way usually form
the second most frequent possible combination in all analysed horizons (with a variance
from 19.46% to 29.24%). A high share of these finds also appears among recent pips, which
can be connected with the limited descriptive scope of Stummer’s method unable to clas-
sify the majority of all examined finds unambiguously.

Apart from Stummer’s method, it is clear that the morphometric Mangafa—Kotsakis
method (especially the second and third formulas) was able to classify a relatively high
share of finds. However, it correctly classified as wild species up to 59.06% of all recent
pips which were also botanically identified as wild grapevine (Vitis sylvestris s.s.), but
mistakenly classified three specimens as a cultivated form of grapevine. From the assem-
blage of archaeobotanical finds, relatively large groups of finds were identified as cultivated
or wild grapevine forms. The highest occurrence of pips that were classified as wild grape-
vine is up to 53.2% in the high medieval period, which is the second highest occurrence
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after the group of recent finds. In this time horizon, finds classified as a cultivated form of
grapevine make up 7.8%, which is, on the other hand, the lowest occurrence in the studied
time horizons. In contrast, it is clear that in the period from the 16th to the 19th century,
the highest occurrence of finds that were classified as a cultivated form of grapevine (33.7%)
and the lowest number of finds labelled as wild grapevine (19.7%) are recorded.

The prevailing opinion in earlier archaeobotanical literature was that the wild grapevine
(Vitis sylvestris s.s.) was more abundant in the evaluated territory (Opravil 1965; 1977
1980; 1997; Hajnalovd 2001, 66). The argument that earlier botanists from the last century
(Hegi 1925) found riparian forests in a ‘virgin’ state and were able to record plant species
that no longer exist there (Opravil 1977, 361) has several ambiguities. Archaeobotanical
sampling of archaeological sites in the Czech Republic and Slovakia has a relatively long
tradition (more than 60 years, the first meeting of the IWGP was held at Kacina Chateau
in 1968), which resulted in extensive assemblages of plant macro-remains of a various na-
ture. If wild grapevine (Vitis sylvestris s.s.) were to occur in the territory as a wild species
of riparian forests, it would probably be identified at more intensively sampled prehistoric
or high medieval sites. The fact that grape pips at some sites (Mikul¢ice-Valy, Hlinsko near
Lipnik, Plzen — Solni Street, Prague — Jungmann Square, Prague — Mal4 Strana, Olomouc —
Skolni Street and Opava — 1. M4je Square) were designated as wild grapevine probably
points to the sound ability of archaeobotanists to observe and recognise the specific char-
acter of certain pips in the material. Institutions that have historical herbarium collections
of pips and fruits, as well as vascular plants (Herbarium Collection of Seeds and Fruits at
Charles University, Herbarium Collection of Seeds and Fruits of the Institute of Botany of
the Czech Academy of Sciences, the Herbarium Collection of the PRA) were approached
to obtain comparative material for wild grapevine. Unfortunately, wild grapevine diaspo-
ras are not among the items available from the addressed institutions — only cultivated
forms.

Conclusion

The paper presented an analysis and interpretation of the origin of grapevine pips from
the Early Roman Period to the 19th century AD in the territory of Bohemia, Moravia, and
Slovakia. The applied analysis was based on the principles of morphometric methods. A total
of 1387 grapevine pips were included in the analysis, the parts of which were measured,
and of this number, there were 1,090 archaeobotanical finds and 297 recent pips identified
as wild grapevine.

The aim of this study was to determine whether the archaeobotanical finds of grape
pips represent evidence of cultivated fruit or wild species. Based on the variance of the
measurements and the comparison of the archaeobotanical finds and recent pips of wild
grapevine, it is clear that the archaeobotanical material represents a variety of grape cul-
tivars. The dispersion of the measurements of parts of the pips at sites points to a higher
variability of sizes in archaeobotanical finds compared to recent wild grapevine.

The results of morphometric analyses of pips (Stummer 1911; Mangafa — Kotsakis 1996)
prove that the highest occurrence of pips labelled as wild grapevine (Vitis sylvestris s.1.)
was recorded in the Early Middle Ages. Finds from sites dated to this period also show
a higher dispersion of pip stalk measurements. However, finds from Znojmo — St Hypolite
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hillfort deviate from this trend, which suggests that it might involve contamination of Great
Moravian graves. These finds from Znojmo are more characteristic of the later period,
and therefore it can be assumed that the grape pips stones arrived there later. One of the
possible explanations for how the pips reached Great Moravian graves is the fact that the
author of the study also identified the remains of a vineyard from the High Middle Ages
stratigraphically above the burial site, from where most of the grape pip finds come. This
vineyard has been dated to the 14th century AD based on an associated coin (Klima 2001,
45).

By comparing the grape pips from the perspective of chronological development, a trend
can be observed of an increase in the percentage of pips determined according to this meth-
od as cultivars (Vitis vinifera s.l.) and at the same time a decrease in the number of speci-
mens determined as wild grapevine (Vitis sylvestris s.l.). In the period (8th to 9th century
AD) wild grapevine (Vitis sylvestris s.l.) was dominant among all finds according to this
comparison, while at sites dated from the 16th to 19th century AD only a third of the finds
are determined. The most commonly cultivated grapevine (Vitis vinifera s.1.) is found in
the latest investigated period (16th to 19th century AD). At this time, cultivars make up
more than half, while in the Early Middle Ages, the share of finds identified in this way
is one-third.

The pips of the recent wild grapevine (Vitis sylvestris s.s.) evaluated by this method
were in most cases correctly classified as wild grapevine. However, at the sites of MuZla-
Cenkov, South and Velky les subsites, there are specimens that the mentioned method
evaluated as cultivated grapevine (Vitis vinifera s.1.). Based on this, it can be assumed that
even among wild grapes (Vitis sylvestris s.s.) there may be individuals whose dimensions
are similar to those of cultivars (Vitis vinifera s.s.).

The applied morphometric methods are based on recent observations of local grapevine
in areas where these methods originated. Apparently, this factor also contributed to the
existence of several inconsistencies in the examined archaeobotanical material, as the size
of the pip changes due to environmental conditions, though not its original shape. Using
the overall character of the pip (Terral et al. 2010; Bouby et al. 2013; Pagnoux et al. 2015),
in the case of some of the investigated finds, it is possible to consider that it is a cultivated
grapevine of a more primitive character or local cultivars.

I would like to thank my colleagues Mdria Hajnalovd, J. Hlavatd, and J. Mihdlyiovd for providing access
to material and other information, as these made a major contribution to the results of this study.
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RESEARCH ARTICLE - VYZKUMNY CLANEK

Food detection in medieval acoustic vessels:
A case study from the early gothic churches
in My3enec and Kovarov (South Bohemia)

Detekce zbytkd potravin ve sttedovékych ozvucnicovych nddobéch:
Pfipadova studie z rané gotickych kostelt
v My3senci a Kovarové (jizni Cechy)

Filip Facincani - Jaroslav Pavelka

The subject of the article is two systems of acoustic vessels from the Church of St. Gall in Mysenec, which
is associated with the production of the so-called Zvikov and Pisek architectural workshop, and All Saints
Church in Kovadrov in South Bohemia. These vessels, built into the vault, were placed with their rim facing
the interior of the presbytery and their bottom in the space of the attic at the same time as the construction
of the vault and were probably intended to improve the acoustics of the interior of the presbytery. In the
foreign synthesising literature, examples are described of custom-made vessels as well as secondarily used
household vessels, i.e. those primarily intended for food storage. The paper aims to precisely determine
the primary role of the vessels found in the two studied churches by detecting the hypothetical presence of
food residues in them. Samples were taken from the inner surfaces of the vessels and their analysis showed
a weak signal of casein (milk) in one case and a strong signal of gliadin (grain) in the other. The multiple
potential functions of the vessels embedded in the vaults are discussed in the context of Czech examples
and foreign research on acoustic vessels.

acoustic vessels — food residues — ELISA — medieval architecture — Mysenec — Kovérov

Predmétem prispévku jsou dva systémy ozvucnicovych ndadob, evidované v kostele sv. Havla v Mysenci
(okr. Pisek), spojovaného s produkct tzv. zvikovsko-pisecké huté, a kostele VSech svatych v Kovarové (okr.
Pisek). Tyto nadoby byly vezdény hrdlem do interiéru presbytdre a dnem do prostoru krovu soucasné s kon-
strukct klenby a mély slouZit jako prostiedek ke zlepSent akustiky presbytdre. V zahranicni syntetizujict
literature jsou doloZeny jak priklady na miru zhotovenych nddob, tak nadob druhotné uZitych, tj. primdrné
urcenych pro uchovavdani potravin. Ambici predkladaného prispévku bylo urcit pravé primdrni roli nadob,
vezdénych ve dvou studovanych kostelech, a to za pomoci detekce hypoteticky pritomnych zbytkii potra-
vin. Z vybranych nadob byly odebrany vzorky z jejich vnitinich stén, jejich? analyza prokdzala v jednom
pripadé slaby signdl caseinu (mléko) a ve druhém silny signdl gliadinu (obili). V kontextu ceskych prikla-
dii a zahranicnich vyzkumit akustickych nddob je diskutovdno vice mozZnych funkci nadob zabudovanych
do kleneb.

akustické nddoby — potravinové zbytky — ELISA — stfedovéka architektura — MysSenec — Kovarov

Dedicated to Therese Emanuelsson-Paulson and Jakob Lindblad.

Introduction

Built-in ceramic vessels preserved in the vaults of several medieval churches in the Czech
Republic are generally accepted to be acoustic vessels (also known as acoustic jars, resonant
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cavities), in other languages as les vases acoustiques (French), Schalltopfe (German), Ljud-
krukor (Swedish). Such vessels were likely intended for improving the acoustics of the
interior, and thus they should be contemporary with the vault construction. Nevertheless,
there is also evidence of vessels that were added later (Desarnaulds — Loerincik 2001, 67).
In two local cases, vessels were found in a perimeter wall. The issue of acoustic vessels
in medieval churches has been widely discussed (Arns — Crawford 1995; Desarnaulds —
Loerincik 2001; Briiel — Zaveri 2008; Palazzo-Bertholon — Valiere 2012; Valiere et al. 2013,
Dordevic et al. 2017) and has its traditional place in art historian, acoustic, and archaeology
studies. Czech literature has dealt mostly with individual finds and records of embedded
vessels. Only Petr (1957) and Spacek (1963) considered the wider European literature and
critically presented all the hypotheses about the function of the vessels.

In the first part of the paper, the results of sampling for food detection in ceramic
vessels will be presented using two case studies from the Church of Saint Gall in MySenec
and All Saints Church in Kovarov (both in the Pisek district, South Bohemia). The second
part of the paper presents the known examples of ceramic vessel systems found in the
Czech Republic. As local examples have not been included in foreign catalogues (see
Arns — Crawford 1995; Desarnaulds — Loerincik 2001; Palazzo-Bertholon — Valiere 2012),
this paper aims to fill this gap and review them here as well. We will discuss existing
theories based on an investigation of these vessels and examine a hypothesis suggested by
older Czech and recent European research that some examples did not have to improve
acoustics but could have been functional openings, serving as grommets or as air circula-
tion vents.

Research question and its testimonial value

Through the interdisciplinary collaboration of an art historian and a molecular biologist,
this paper aims to determine whether the artefacts were primarily used for food storage
and embedding them in the vault structure was the second stage of their use, or if they
were manufactured specifically for this purpose. Given the numerous foreign examples of
household, storage or transport vessels being used as acoustic jars, we believe that this
practice can also be assumed for certain Czech examples. In the absence of tangible at-
tributes of household pottery, the detection of food residues seems to be the only available
option to confirm or refute this hypothesis. It may well be that in some cases the vessels in
which beverages for craftsmen had been stored on the building site were embedded in the
vault. With slight exaggeration, we can mention in this context the paintings from Teruel
Cathedral (Spain, 13th century), which roughly show us such a practice. Here, we can see
several carpenters working the beams and another one in the middle, who distributes drinks
to refresh them. This is exactly the scene we verify with our research — a vessel, intended
for the storage of drink and analogous in shape to those we record, was hypothetically
walled up as soon as it was finished and the stage of vaulting proceeded.

The shape and especially the appearance of the external decoration and the funnel or
handle setting on the embedded vessel could indicate its secondary use. However, these
attributes of household pottery do not necessarily imply that the vessels were actually used
to store food — only that they were made for that purpose. It is, therefore, still necessary
to distinguish between the primary function as fulfilled or unfulfilled. However, only in
the absence of any of these visual clues can food residues be the clue to determining which
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type of production was chosen. Establishing the primary function of the vessels is crucial
for an interpretation of their incorporation into the building design and contributes to the
understanding of medieval building practices in general.

The initial theory about the secondary use of ceramic vessels originated from the com-
mon (and not only medieval) practice of recycling. Such an example is the secondary use
of timbers from previous roof trusses, older or broken architectural parts, reused in a new
structure as a common building material replacing a regular brick or a stone block. Given
the European analogies, where vessels of household production (whether used or not) have
been embedded as acoustic vessels (Yates 1897; Arns — Crawford 1995, 115; Desarnaulds —
Loerincik 2001, 68; Tallon 2016, 269), confirming or disproving the secondary use of the
studied vessels would be another piece in the mosaic of contemporary knowledge about
medieval building practices and construction procedures. The economic choice of recy-
cling older vessels or ordering common household production speaks volumes about the
thinking of the master builder and gives an idea of the time required to apply this specific
technological solution. Simplified — using stock pieces had to be faster and cheaper than
ordering custom production.

At the outset, it is important to note some of the postulates that will be discussed through-
out the text. The embedding of the vessels itself could have been motivated by concerns
about the acoustic quality of the building, as well as by an order or a desire to provide the
building with an exclusive technological solution that a master builder had seen or heard
about, for example. Such a situation was documented in the 1430s in Metz (Petr 1957,
Dragoun 1994, for mentions from the 16th and 17th centuries, see Desarnaulds — Loerincik
2001, 69), when the prior recommended fitting the vault with pots to improve the acoustics;
however, he had only seen such an arrangement once before and the local master builder,
if not being familiar with such a procedure, had to rely not on experience but solely on
intuition.

However, it should also be noted that the acoustic role of ceramic vessels is just an
assumption that cannot be confirmed without reservation for all the examples known so far.
In addition, the positive or negative signal of food residues does not preclude the use of
the vessels as acoustic ones, but it says a lot about how the chosen technological solution
was achieved and the modelling of the building project itself. It is also important to point
out that even if the vessels could not improve the acoustics, it does not mean that they were
not fitted for that purpose. Even though the role was intended to be acoustic, there are still
several possibilities as to what kind of vessel to use for these purposes (Fig. I).

Material and Methods

Selected churches

For the purpose of this study, churches in MySenec and Kovéarov were selected based
on the similar time of their construction in the second half of the 13th century, geograph-
ical proximity of about 50 km, and the apparent contrast in the quality of the vessels and
the quality of the buildings themselves. Four vessels were found in the vault of the My-
Senec church (Varhanik — Zavrel 1989); in the Kovarov church, ten complete vessels and
one imprint were recorded (Sommer 1997). Thus, in MySenec, a relatively small number
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Used as a grommet or
a ventilation vent

Mass produced Vessels primarily used
household pottery for food storing, then

(made on stock, recycled as acoustic
commonly shaped) vessels

Vessels primarily made
for food storing, not
used, then embedded

Options for purchasing o G

pottery

Directly used as
acoustic vessels as
planned

Customized pottery
(ordered directly as
acoustic vessels) Anomalously used for
food storing, primarily

made for acoustic

purposes

Fig. 1. Diagram indicating the possibilities for how vessels were used. Orange colour indicates the cases
record in My3Senec and Kovarov.

of vessels were placed without any recognisable pattern (Fig. 2); in Kovarov, the vessels
were arranged in a roughly regular way aligned to the longitudinal axis of the presbytery
(Fig. 3).

These particular churches were also chosen because of the obvious contrast in the
quality of the vessels used. In fact, the rustically made vault of the church in Kovérov was
fitted with thin-walled vessels made from a single piece. On the contrary, in the exclusive
realisation of the Mysenec church, associated with the activity of the well-known Zvikov
and Pisek architectural workshop (see Kuthan 1975), massive vessels (atypically made of
two parts) were used. The vessels in Kovéarov thus appeared to be an example of mass
production due to their obvious quality, while the vessels in MySenec appeared to be a cus-
tomised order.

Case study A — The Church of St. Gall in MySenec

The Church of St. Gall in MySenec is located in the very centre of the village, south of
the remains of the Premyslid royal residence. It is a single-nave church with a polygonal
presbytery, a rectangular sacristy at its southern wall, and a western front tower (Fig. 2).
The nave is aligned on a west-east axis, with the chancel and sacristy set back from the
axis to the north. The western part of the rectangular unvaulted nave features a tribune
divided into three bays with cross-rib vaulting. The sacristy, formerly considered to be the
original church and now accepted as contemporary with the choir, is vaulted with a barrel
vault.

The main structure is dated to the late 1250s or 1260s by previous research (Kuthan
1994), but it is necessary to assume a more complicated building history (Addmek — Som-
mer 1998). Based on its geographical proximity to Pisek, historical property relations, the
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Fig. 2. Church of St. Gall in
Mysenec, ground plan with
vessels marked. Black — un-
sampled vessels; blue — ves-
sels with a negative result;
red — vessel positive result
(according to Varhanik -
Zavrel 1989, modified).

Fig. 3. All Saints Church in
Kovafov, ground plan with
vessels marked. Black — un-
sampled vessels; blue — ves-
sels with a negative result;
red — vessel positive result
(according to Sommer 1997,
modified).

existence of the royal residence nearby, and above all its morphological characteristics,
the MySenec church was generally accepted as a product of the so-called Zvikov and Pi-
sek architectural workshop. This idea was also supported by the appearance of a mason’s
mark on the southern portal. A similar mark was also recorded on the southeastern corner
of the royal palace and in the northern wing of the courtyard arcade of Zvikov Castle
(Kuthan 1975).

In the case of MySenec, Jan Sommer pointed out the use of prefabricated architectural
elements, which were implemented differently than for what they were initially modelled
(Adamek et al. 2001). This note about the nature of the vault is crucial when the embed-
ding of acoustic vessels is investigated. The contrast in the angle of the rib directions on
the wall consoles and the vault ribs themselves shows that the consoles of the transition
between the choir and the presbytery were designed for a space with a greater length. Thus,
the console ribs spring at a sharper angle with the perimeter wall than the vault ribs, which
were placed on the wall consoles in the last building phase after the original roof truss was
built. The prefabrication of the unified architectural elements was further evidenced, again
in connection with the Zvikov and Pisek architectural workshop, by the relationship be-
tween the wall consoles and the perimeter wall of the choir of St. Catherine’s Church in
Varvazov (Sommer et al. 2003), located 25 kilometres from MySenec. Altogether, they
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Fig. 4. Church of
St. Gall in My3enec,
attic, brick vault of
choir with embed-
ded vessels (photo
by F. Facincani).

Fig. 5. Church of
St. Gall in Mysenec,
vessel no. 1 (photo
by F. Facincani).

may indicate the production of uniformly shaped architectural elements manufactured for
stock. Equally, it may simply be evidence that the consoles were made for this particular
church, the ground plan of which was changed before the construction began. At the last
moment, it may have been decided to shorten the length of the presbytery, as is expected
in the Church of St. Dominic in Strunkovice nad Blanici. However, this would have meant
that the consoles would have had to be made before the foundations were laid.

Four ceramic vessels are preserved in the choir vault of the Church of St. Gall in My-
Senec (Fig. 4). Here, the vessels were placed asymmetrically near the top of the vault. They
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Fig. 6. Church of
St. Gall in Mysenec,
vessel no. 3 (photo
by F. Facincani).

Fig. 7. Church of
St. Gall in Myse-
nec, detail of vessel
junction (photo by
F. Facincani).

were made of two pieces; the neck as an individual part was pressured into the body, joint-
ed by an unknown rectangular tool. There are even two anomalous joining methods that
are visible. Quite deep rectangular traces at the point of the junction of the neck and the
body are prevailing (Fig. 6; Fig. 7, noticed by Varhanik — Zavrel 1989), but in one case
the joint is smooth with just one wide curvilinearly-shaped depression (Fig. 5). Thus, we
can see two different and not common types of junctions caused by the cooperation of
two potters or an alternative technological method. Considering that the rectangular joints
would have been possibly visible from the outside, their appearance could also signify
that the vessels were not ordinary household pots.
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Fig. 8. All Saints Church in Ko-
varov, cross sections of vessels
(according to Sommer 1997).

Case study B — All Saints Church in Kovarov

The oldest structures of All Saints Church of in Kovarov date back to the end of the
13th century (Sommer 1997). It is a single-nave church with a polygonal presbytery, sac-
risty, and a western front tower. The nave is not vaulted. The chancel is divided into a rec-
tangular choir bay, with a pointed barrel vault, and a ribbed vault towards the polygon itself.
The choir vault, described in detail by Sommer (1997), is very steep and placed on the more
rustic architectural elements of basic and ordinary shapes. The top of the vault overhangs
the crown of the perimeter wall of the choir.

The ceramic vessels set into the vault of All Saints Church in Kovatov were first pub-
lished in a short study by Sommer (1997); quite rightly, he labelled them as a system of
acoustic vessels, alluding to the fundamental difference in their number and arrangement
in contrast to MySenec. Compared to the vessels in MySenec, the vessels in Kovarov are
smaller in size, thin-walled, made of a single piece, and seem to be an example of a much
higher quality pottery production than in MySenec. In the set from Kovérov, vessels are
similar in shape but vary in size and proportion (Fig. 8, see Adamek — Sommer 1997, 11).

Enzyme-linked immunosorbent analysis

There are several analytical approaches for the detection of food residues (lipids) in
ceramics, but in this case, only the detection of proteins proceeded. This method of sam-
pling was already described in detail by the co-author of this study (Pavelka 2020). Micro-
samples were taken from three vessels for each site. The easily accessible inner surfaces
of the vessels were chosen, where the highest concentration of food residues could also be
expected. However, it has to be mentioned that the surface layers are almost always heavily
contaminated — possible recent contaminations usually represent human keratin from the
skin. Nevertheless, it can be easily excluded from the results. The sampling spot was first
cleaned by fine grinding of the surface dirt with sandpaper. Using a scalpel, approximate-
ly 0.3-0.5 g of the sample (in an area of c. 2 cm?) was then collected in a plastic resealable
tube as dust particles and each sample was assigned a unique registration number.

Methodologically and methodically, the presented research followed the previous
works given for Czech environment, mainly by the studies of the co-author of this paper
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(Pavelka — Vareka 2008; Pavelka — Orna 2011, Pavelka et al. 2016; Kucera et al. 2018,
Pavelka et al. 2020). A competitive enzyme-linked immunosorbent assay (ELISA) was
used to analyse the collected samples. Tests were made using Veratox® for Gliadin RS
(see Lupo et al. 2013) and Veratox® for Casein (Neogen company). The manufacturer
recommends a concentration for gliadin detection of 2 g of sample per 20 ml of extraction
solution (60% ethanol), which for small amounts is 2 mg per 200 ul (and then diluted 1:50
with PBS solution before use), or 0.25 g per 10 ml of solution (2.5 ml PBS, then 7.5 ml
80% ethanol) corresponding to 2.5 mg per 100 ul (and dilute in PBS in a ratio of 1:12.5
before use). In the case of casein, it is recommended dissolving 5 g in 125 ml of PBS, which
corresponds to 5 mg in 125 ul of PBS (Neogen company manufacturer’s instructions).
We used approximately 2 mg of the crushed and ground sample for the analyses, mixed
with 150 pl of extraction buffer (allergen extraction buffer without additive, concentra-
tion 1:10), mixed vigorously using a vortex and then heated to 60 °C for one hour. After
incubation, the sample was cooled to room temperature and centrifuged for 2 s at low
speed (1000 RPM). Then, 100 pl of supernatant was used for the ELISA competitive test.
In both cases, specific LG-biotin was added to the extract solution as the secondary anti-
body. Samples were compared with positive and negative controls. The intensity of the
reaction is indicated by the intensity of the colour, which is then measured using a spectro-
photometer. The samples were measured using an ELISA reader VERSAmax™ (Molecu-
lar Devices, San Jose, CA, USA) at 450 nm (see Pavelka et al. 2011; Kucera et al. 2018).
For gliadin, the quantification range is 2.5-40 ppm. For casein, the quantification range
is 2.5-15 ppm. Below 2.5 ppm, neither gliadin nor casein can be detected (Neogen com-
pany manufacturer’s instructions). The tests were repeated twice for control.

It should be noted that the LC-MS/MS or MALDI-TOF methods are currently more
preferred over antibody-based protein detection, especially for ancient proteins. In the past,
antibodies to ancient proteins have not been very successful. However, this was because
antibodies developed for recent native proteins were used, so they reacted poorly to degrad-
ed ancient proteins. Therefore, after a number of experiments, we use antibodies devel-
oped for degraded proteins. These were created for cooked foods, so some work well for
ancient proteins from ceramics. Mass spectrometry and antibody detection are comple-
mentary and often confirm each other (see Pavelka et al. 2016; Kucera et al. 2018; Pavel-
ka et al. 2020). Mass spectrometry captures a wide range of proteins, but identification of,
e.g. milk to species is so far handled less well or not at all. Because the method is well
validated using the antibodies detected, it was used in this study. For larger studies, we
plan to use both methods simultaneously.

Results

From the six tested samples, only two were positive, one for each site (Tab. I; Fig. 2 and 3).
In the case of Kovarov, we managed to detect a relatively strong signal for gliadin, which
points to the presence of grain in one of the vessels. In Mysenec, casein residues were found
again in only one vessel, proving the presence of mammalian milk (we did not attempt to
determine the species).

It should be emphasised that the samples from both sites were taken from an area of the
vessel body close to the bottom. The specific attic temperature conditions may have caused
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Sample number Casein (milk) Gliadin (grain)
1 0
Mysenec 2 +
Church of St. Gall
3 0
1 0 ++
KovéaFov P 0
All Saints Church
3 0

Tab. 1. Results of immunological analysis of samples from medieval acoustic vessels. 0 — negative result;
++ — positive result; + — weakly positive result.

the absence of other positive results. High temperatures in the summer in the attic do not
favour the preservation of proteins, so testing was only performed when there was a chance
of obtaining results. For further testing, it would be appropriate to try to find lipids in the
ceramics and analyse their origin.

The way the body and the neck of the vessels were connected in MySenec suggests that
they were not made for sale or had any aesthetic appeal. Indeed, as earlier research sug-
gested (Varhanik — Zavrel 1989), they seem to have been made specifically for construc-
tion purposes as customised pottery. Although the circumstances are somewhat unclear,
it seems they were installed without a deeper knowledge of using such a system. As one of
the examined vessels provided a weak casein signal, at least one of them was occasionally
used for storage or at least came in intense contact with mammalian milk. It is, therefore,
a question as to whether these vessels were custom-made and unexpectedly used for storing
milk during construction or household vessels of questionable quality. The atypical method
applied during their manufacturing indicates custom-made production, which at first glance
is inconsistent with the weak traces of milk. A third possibility to explain this deadlock
situation is a technological process whereby the porous ceramic was filled with milk to
reduce its porosity (éiperovd 2015, 35; C’iperovd et al. 2015, Hldsek — Pavelka 2016).

In Kovarov, traces of gliadin were found in one of the three sampled vessels (out of
a total of eleven). It can be assumed that this vessel was used for storing an unspecified
liquid grain product. Given the vessel’s shape, it can be cautiously assumed that it was
a beverage, likely an ale or some sort of grain brew. The technological nature and various
sizes of these vessels combined with the presence of gliadin in one of them seem to be the
convincing arguments for a broadly documented working process, whereby the Kovarov
vessels were bought ready-made, primarily used, and then recycled. Even vessels used on
the building site might be embedded in the vault.

Discussion

In this section, we discuss two topics. In the first part we focus on the custom of recycling
of household pottery, proven above, and present the foreign context for it. In the second
part, we relativise the established assumption that ceramic vessels served without excep-
tion as resonators, and present clues that may speak in favour of vessels perforated imme-
diately after their embedding to serve as ventilation vents or grommets.
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Site Patrocinium Placement Number | Chronology
Cervend nad Vitavou St. Bartholomew choir vault - 13th century
Dobr$ Annunciation of the Virgin Mary choir vault 1 14th century
Cheb Minorite Monastery Church choir vault 8 13th century
Jilové u Prahy St. Adalbert choir vault 3 14th century
KovdrFov All Saints choir vault 1 13th century
Mysenec St. Gall choir vault 4 13th century
Ostrov u Davle monastery church perimeter wall 1 12th century
Posnd St. Bartholomew choir vault 8 13th century
Prague Rotunda of the Holy Cross perimeter wall 2 12th century
Rychnov nad KnéZnou | St. Gall choir vault 20 14th century
Vitice St. Simon and Jude choir vault - 14th century
Vrchotovy Janovice St. Martin choir vault 4 14th century

Tab. 2. Alphabetical list of acoustic vessels recorded in the Czech Republic until 2024.

Previous local research on acoustic vessels in the Czech Republic

A pair of ceramic vessels built into the perimeter wall of the nave and apse of the Ro-
tunda of the Holy Cross in Prague was already recorded by J. E. Vocel in 1865 (see Dra-
goun 1994). A study by Petr (1957) on the vessels in the vault of the square presbytery of
the Church of St. Bartholomew in PoSna can be considered as the beginning of systematic
research, which was followed by the essays on the Ostrov Monastery (Spacek 1963), the
Church of St. Gall in MySenec (Varhanik — Zavrel 1989), the Church of the Annunciation
to the Virgin Mary in Dobr§ (Frohlich 1990), the Rotunda of the Holy Cross in Prague
(Dragoun 1994), the Church of St. Adalbert in Jilové u Prahy (Jesensky 1995), the church
of the Minorite monastery in Cheb (Varhanik 1997), and All Saints Church in Kovérov
(Sommer 1997). Along with these, vessels of this type were documented in Vrchotovy
Janovice, and, according to historical photo documentation, in the vault of the choir of the
Church of St. Bartholomew in Cervend nad Vltavou (Varhanik 1997; 1998). Recently,
ceramic vessels embedded in the vault were documented in the Church of St. Gall in Rych-
nov nad KnéZnou (Prix et al. 2020; Bldha — Slavik 2022) and most recently in the Church
of Saints Simon and Jude in Vitice, identified by Jan Kypta and Jan Vesely (pers. comm.).
Above all, a brief summary of local research and an exemplary documentation of vessels
from Rychnov nad KnéZnou have been presented by Bldha and Slavik (2022). The nature
of the ceramic vessels found during the archaeological excavation in Kladruby Monastery
is still unclear, although their context may suggest that they are acoustic jars (Novdcek et al.
2010, 100). To date we are aware of 12 examples of embedded ceramic vessels, not includ-
ing a questionable example from Kladruby (Tab. 2).

Almost in all cases, the vessels had been partially destroyed. In the Ostrov Monastery,
the bottomless vessel was excavated. On the other hand, there are two vessels with a bot-
tom preserved, posted beneath the vault surface in Kovarov. In the Rotunda of the Holy
Cross, the mass of a perimeter wall protects the vessels. A few vessels are fully preserved
in Rychnov and KnéZnou. Based on the paper by Petr (1957), we can assume that vessels
were still fully preserved in the vault of the Church of St. Bartholomew in Po$nd in 1957.
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Unfortunately, in the 1990s, the vault was almost completely covered with concrete. We
did not find any photographic or written documentation from before this inappropriate
intervention, which destroyed possibly the most intact and fully preserved vessels in the
Czech Republic.

The earliest local systematic research on ceramic vessels in churches already proposed
three basic functions for them primarily based on foreign examples (Petr 1957; Spacek
1963). According to the collected opinions, the vessels could either lighten the vault, pro-
tect the interior from moisture, or improve the interior’s acoustics (also Desarnaulds —
Loerincik 2001, 69).

Concerning the first function, it should be mentioned that using ceramic vessels as the
sole or filling component for vault construction is a well-known technological practice
(see Lancaster 2009; Caroscio 2010; Volfovd 2018), but it differs significantly from the
way these examples were used in the investigated buildings and therefore is irrelevant to
this paper. As for the acoustic and ventilation benefits of the pots, it is critical to point out
that they could have served as resonators only if they were not blinded (plastered) from
the interior and their bottoms were intact on the attic side. Conversely, they could improve
air circulation without plastering on the interior wall but with opened bottoms towards the
attic space, i.e. in a modified form. And while the ventilation and acoustic interpretations
need not be mutually exclusive, the Czech research community has widely accepted the
latter option and identified ceramic vessels as acoustic jars. Local scholars have expressed
various opinions on the origins of these vessels. Z. Dragoun assumed that in the case of
the examples dated from the 13th century they were made as custom-made pottery, while
for the Rotunda of the Holy Cross from the 12th century, he posited the secondary use of
vessels (Dragoun 1994, 118). Thus, if we accept that their primary use was intended for
acoustic purposes, it could have been motivated by a concern that the acoustic qualities of
the building (still under construction) would be inadequate or a master builder wanted to
add and present some trend they had heard about. Spacek (1963, 139—140) commented on
the use of either recycled or custom-made vessels. Jesensky (1995, 53-54) suggested, in
connection with the research on the Church of St. Adalbert in Jilové u Prahy, that the ves-
sels were installed in response to the non-axial junction of the nave and presbytery, which
could have had a negative effect on the acoustics. We also know this kind of uneven junc-
tion between the nave and presbytery from both MySenec and Kovérov. In the case of My-
Senec, the rustic manner of processing the vessels, the local origin of the temper and the
variable thickness of the walls point towards the interpretation that the pots were neither
the product of a specialised workshop nor an import (Varhanik — Zavrel 1989) and were
made from local material. In contrast, J. Sommer interpreted the vessels from All Saints
Church in Kovéfov as special, directly commissioned customised orders. Also, L. Capek
commented on the intention of the secondary use of household pottery and its recycling,
and he included these examples under the term cultural remains (éapek 2010, 21), men-
tioning both the vaults of pottery kilns (see Volfovd 2018) and acoustic vessels.

Food storage as the primary function of acoustic vessels in Europe

According to R. G. Arns and B. E. Crawford, in 41 out of 52 cases of vessels that appear
to be acoustic ‘...utilitarian pottery produced in the area at the time of the construction of
the structure...” was used and the rest ‘...made for the specific purpose; either the shape
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or details of construction make it clear that they [vessels] were made for installation in the
church walls.” (Arns — Crawford 1995, 114). Gordon Hills mentioned four vases built into
the 15th-century wall of a church in East Harling, Norfolk (see Yates 1897 and Arns —
Crawford 1995). These were identified as burial urns from 4th or 5th century AD, meaning
that the vessels had been used secondarily. Other acoustic vessels were found in Mancroft
(1850) and Mountergate (1860), both in Norwich, and were described by G. C. Yates in
1897 (Yates 1897). The construction solution is the same in principle for both, in Mancroft
doubled in plan. Here, the vessels were found without any supplements added. On the other
hand, the vessels from Mountergate were furnished with handles. This does not mean these
vessels were actually used as food containers, but they were initially made for that purpose.
According to P. Carvalho and colleagues, ‘René Floriot noted that the pottery used in the
churches was common and of all types, and did not correspond to any specific production
intended for this use.” The authors also pointed out that ‘the vessels are ceramics for do-
mestic use’ and ‘the two examples studied show traces of use in a fire’ (Carvalho et al.
2009, 10, translated; see illustration n. 2 of a vase d’église de Fiquefleur-Equainville with
a handle, see also Desarnaulds — Loerincik 2001, 68). Another built-in vase with a spout
and a handle was already mentioned by Floriot in Villeneuve les Avignon (Floriot 1964,
cited by Tallon 2016) and recalled by Andrew Tallon in his study about the 19th century
caveau phonocamptique of Noyon Cathedral (Tallon 2016, fig. 12). As in the previous
cases, Tallon mentioned that ‘as in the chamber at Noyon, common household pots, often
with pouring spouts, were standard’ (Tallon 2016, 269). In summary, we can say that both
customised and household vessels were commonly used. In the latter case, we can distin-
guish whether they were directly used before their secondary use or if they were just made
for storage purposes but never served as such. Food remnants could be another clue of
their household use if the tangible attributes are not visible were never there actually there
(or if the shape of the vessel itself offers no clues).

Irregular placement and the number of vessels as possible
indicators of secondary use

In Vrchotovy Janovice, we can see three vessels at the very top of the choir vault and
one at the top of a vault of a polygonal presbytery. The latter was squeezed between the
rib and the ridge rib, near the keystone. Aside from the fact that this particular placement
is random, we can distinguish similar but still variable sizes of the vessels that were used.
This kind of irregular placement of ceramic vessels, including in MySenec and Vrchotovy
Janovice, leads us to the question: why doesn’t the number of vessels match the number
of webs in the vault? It may appear reasonable if the number of vessels installed was limited
by how many were on hand at the building site for storing purposes. In that case, the vessels
would not have been ordered according to the number of planned vaults as a custom order
but were installed in the number that was available. This would perhaps explain why three
of the four were put into the choir area and one into the presbytery in Vrchotovy Janovice.
The number of available household vessels could directly determine all of these awkward
and irregular placements. At least we can say that financial limits were not the reason for
installing three vessels instead of four.

Compared to foreign examples, the number of vessels in the Czech Republic is average
or below average, which may be due, among other things, to the size of the built spaces.
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Fig. 9. Church of
Saint Mary in Ka-
mien  Pomorski,
vault (photo by
M. Kubinové).

ol

For example, the survey by Desarnaulds and Loerincik (2001) recorded at least five ves-
sels (Villette), with an average of 20. According to Arns and Crawford (1995, 114), the
minimum was three, the maximum 113, with an average of 22. We also know of lower
numbers of vessels preserved in Serbia (Pordevic et al. 2017, 112—-117). For the Czech
examples, the number varies and not always in direct proportion to the size of the vaults or
the presbytery. In the case of vessels embedded in vaults, their number rarely exceeded 10.
Of the sites where the original number could be reconstructed,' the minimum was one
(Dobrs), the maximum 20 (Rychnov nad KnéZnou), with an average of six. However, it
must be pointed out that such statistics are in a way irrelevant if we consider that we can see
just an incomplete system and some of the recorded systems served to improve acoustics,
but others only as air circulation systems or grommets for hanging chandeliers, etc.

On the island of Gotland, for example, only three vessels were recorded by Lagerldf
and Svahnstrom (1991) in Akebick Church, set in a row at the top of the barrel choir
vault. However, the similarly designed church at Ganthem has a single vessel, as does the
younger church at Stenkumla. Eleven vessels were also described in Dalby Church, Skane.
Brycki (2018) analysed the reverberation time and compared the acoustic conditions of
Dalby Church in the 15th century and today. As a result, he summarised that the number
of vessels is too small to improve the acoustics. According to Brycki, we should consider
another possible function of the so-called acoustic vessels. As an alternative, he proposes
the use of holes for anchoring scaffolding or structures related to the construction of the
vault (see also Sommer 1998, 83). For example, the regular pattern of rectangular holes in

! The authors are not aware of the number of vessels in Cervens nad Vltavou and Vitice. In the former case,
photographic documentation is insufficient, thus we cannot specify the exact number of vessels. Varhanik (1998,
299) compared this situation with Po$na example, so we can only hypothetically assume that there were 8 vessels
in Cervend nad Vltavou. However, other local examples teach us that a regular system may not have been applied.
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Fig. 10. Church of
Saint Adalbert in
Jilové u  Prahy,
vault of choir with
a vessel marked by
an arrow (photo
by F. Facincani).

the vault webs of St. Mary’s Chapel in St. Nicholas Church in Stockholm (Storkyrkan) is
interpreted in the same way. We also know a similar situation from St. Mary’s Cathedral
in Kamiet Pomorski (Fig. 9). Here, rectangular holes set in the same position are empha-
sised by painted faces with open mouths and a yelling expression. This decoration itself
may indicate an awareness of the acoustic role of the holes. However, the setting of the
ceramic vessels in this church precludes their rectangular shape.

An interesting example is an interpretation of seven, also rectangular, holes in a vault
of St. Catherine’s Rotunda in Znojmo (11th century). They were interpreted as functional
openings used for fixing the wooden structure during lantern construction (Konecny 2005,
32). However, Sommer (1998, 81; see also Konecny 2005, 35) pointed out that their plas-
tering had a bad effect on the interior mural paintings, due to the increasing humidity.
These cases illustrate very well the understandable lack of clarity in any interpretation.

Ceramic vessels as ventilation vents — Jilové u Prahy as a key case?

Three ceramic vessels were found in the choir vault of the Church of St. Adalbert in
Jilové u Prahy and published by Vit Jesensky in 1995. As previous research suggested,
their bottoms were probably destroyed during some later reconstruction of the roof truss
(Jesensky 1995, 52). However, the bottoms of the vessels are broken off quite regularly
and their rims are evenly aligned with the surface of the vault. No remains of broken
sherds were preserved in the rubble or inside the vessels. This situation raises the question
of whether it is really the result of the vessels being accidentally stepped through during
the more recent reconstruction. At the same time, the vaults in Jilové are extremely steep
(Fig. 10) and it is very difficult to get directly to the vessels, not to mention how difficult it
would be to step through such a vessel and how likely it was that they would be destroyed
all at once. These indications suggest that the vessels were not broken accidentally, but on
purpose and as soon as the mortar set. On the other hand, Vit Jesensky (1995) considers the
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secondary breakage to be a misunderstanding of the acoustic role and an attempt to use
the newly created openings as ventilation vents. Both options are naturally possible. When
we accept the ventilation function, it is also important to record empty vault webs, i.e.
missing vessels in an otherwise regular pattern. The course of original service footbridges
above the vault and in the attic should be considered. In Jilové u Prahy and in Cheb, the
vessels were installed in all vault webs except those over which the service footbridges lead.
It is probable that such movement structures were also placed here in the Middle Ages.
Omitting the vessel under the footbridge would then have prevented dirt from falling into
the interior of the church.

Such a ventilation purpose was already suggested by several scholars such as Jacopo
Morelli (Morelli 1800, 4041, see also Petr 1957) and Werner Stockli (see Desarnaulds —
Loerincik 2001, 69) in the case of embedded ceramic vessels. Stockli rightly pointed out
that a ventilation vent makes sense in a lower part of the vault. The ideal example he was
calling for is the situation in Po$n4; however, here the vessels were not perforated, which
is necessary for a vent.

Whether or not, we must always keep in mind the difference between the ideal situa-
tion represented either by the number or the distribution of vessels, and their actual im-
pact. As indicated above, the fact that the vessels could not improve the acoustics does
not mean that they were not installed for that purpose. The question of their placement
and acoustic or ventilation purposes should be viewed in the same way. It is necessary to
study their number, the preservation of the bottom, and their location or position in rela-
tion to the design of the vault.

Conclusion

With the present state of knowledge, the so-called acoustic vessels documented in the
Czech Republic were all recorded inside sacred architecture. The question is whether this
is a consequence of their function, which could have been directly related to the liturgical
role of sacred spaces, or whether it is because medieval sacred architecture is generally
much better preserved than profane buildings. In the case of the two oldest Czech examples
(Ostrov Monastery; Rotunda of the Holy Cross, Prague), vessels were built into the peri-
meter wall, not the vault. The remaining examples are recorded in the vaults of presbyter-
ies, and thus either in the vault of a square choir, in a polygonal presbytery itself, or both.
In the examples observed, it is possible to see a completely regular arrangement, as well
as a wholly irregular or incomplete one with an attempt to maintain regularity. The vast
majority of the vessels were made as a single piece on a potter’s wheel, but in the case of
Mysenec, there are two atypical connections of the body and neck. In most vessels, the
bulbous modelling of their bodies is also evident; only in the case of Po$nd were the ves-
sels of a straight pipe-like cross-section. Most of the vessels were originally or secondarily
pierced at the bottom when viewed from the attic and secondarily blinded when viewed from
the interior (except Posnd, for example). Based on the earlier evidence (Pos$n4, Kovérov,
Rychnov nad KnézZnou), it must be assumed that in some cases, the vessels were intended
to remain complete when viewed from the attic and open when viewed from the interior.

The random placement of the vessels leads to the logical presumption that the master
builder was unfamiliar with this practice or did not know it from experience. In the words
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of N. Kaneyv, it seems that the use of acoustic vessels was, in many cases, the ‘result of orally
transmitted tradition, without any real knowledge of their function’ (Kanev 2020, 400). It
is thus possible to imagine that the master builder had only heard of such a phenomenon
and wanted or was required to enrich the vault of the presbytery in this way.

Recording food residues or visible attributes such as handles, funnels, or exterior dec-
oration may be evidence of recycling. However, no such surviving attributes have been
identified yet in the Czech Republic. Another indicator of secondary use may also be the
number of vessels used, especially when confronted with the number of vault webs within
the built space. If only three vessels were fitted into a square presbytery of four webs, this
speaks more to the fact that only three were available than to financial limits or other factors.
In other words, the builders used what they had on hand. It is important to note that the size
of the vessel had to correspond roughly to the thickness of the planned vault. This circum-
stance may also have triggered the need for custom production (MySenec, perhaps). How-
ever, the varying heights of the vessels used (Po$nd, Vrchotovy Janovice, Kovarov, etc.) are
also another possible indicator of the secondary use of household pottery. Although the
bottoms of most vessels are not preserved, their variable sizes are indicated not only by the
orifice diameter but also by the size of their bodies and the varying use of mortar beds for
their fixation and covering on the reverse of the vault on one building (see Desarnaulds —
Loerincik 2001, 68, mentioning examples found in Villette; also evident in Vrchotovy
Janovice). The use of acoustic vessels may not have had the same purpose in each of the
studied buildings. Likewise, the role of each of the churches must be reflected. Thus, it is
necessary to distinguish between using acoustic vessels in the presbytery of a mendicant
monastic church and a regional church. Similarly, it must be assumed that some acoustic
systems were planned from the beginning of the construction, while others were an ad hoc
response to the specific circumstances of a particular building or an external impulse (build-
ing team change for example) — or were not acoustic systems at all.

Previous research naturally accepted all local examples as systems of acoustic vessels
and in some cases, there is probably no reason to doubt this. Scholars also assumed that
the bottoms of embedded vessels had originally been visible above the vault and were
destroyed during some later or even recent reconstruction of the roof truss. Nevertheless,
we can suggest that some of the ceramic vessels were broken immediately after embed-
ding and served as a regular framing of the vent to circulate air (Jilové u Prahy, perhaps).
The walling of the ceramic vessel was easier than the walling of a wooden log (later pulled
out) or leaving the opening rough and irregular, defined only by the rubble masonry. Thus,
the vessel would serve as a supporting construction, ensuring the regular shape of the open-
ing and simplifying the mason’s work.

Traces of food remnants were found at both analysed sites. A weak signal for unspec-
ified milk was detected in one of the vessels from MysSenec, and a strong signal for grain
was detected in Kovarov. The significance of these results increases if compared with the
technological design of the vessels. It has already been suggested (Varhanik — Zavrel 1989)
that the MySenec vessels were likely custom-made, which is matched by their very rustic
design, all the more striking when compared to the high quality of the building itself. The
traces of milk can perhaps be explained as evidence of a process whereby the vessels were
filled with milk to prevent leakage, i.e. a procedure the potter would have been familiar
with and which was applied on all his production. In contrast, the quality of the vessels
from Kovarov is much higher, which contrasts with the poor quality of the church vault.
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This was already an indication that the vessels may have been recycled household pottery
(in contrast, see Sommer 1997). This is confirmed for at least one vessel by the evidence
of a strong grain signal, i.e. it can be assumed that this vessel was first used to store a grain-
based beverage. The presented research expands the possibilities for a broader study of this
technological practice and at the same time demonstrates that this phenomenon cannot be
viewed in a generalising way.
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Bishopric. The sampling would not have been possible without the courage and inventiveness of Jaroslav
Pavelka Jr.

References

Addmek, J. — Sommer, J. 1997: Posouzeni stavebniho vyvoje kostela V3ech svatych v Kovafové u Milevska.
Ceské Budéjovice: Library of UOP NPU (National Heritage Institute) in Ceské Bud&jovice (no. 3110).
Unpublished report.

Addmek, J. — Sommer, J. 1998: Prazkum gotického kostela sv. Havla v Mysenci. Ceské Budg&jovice: Library
of UOP NPU in Ceské Budéjovice (no. 3287). Unpublished report.

Addmek, J. — Sommer, J. — Vieteckovad, Z. 2001: Stredovéky kostel Panny Marie v Pisku. Pisek: Pracheriské
nakladatelstvi.

Arns, R. G. — Crawford, B. E. 1995: Resonant Cavities in the History of Architectural Acoustics. Technology
and Culture 36, 104—135. https://doi.org/10.2307/3106343

Bldaha, R. — Slavik, J. 2022: Ozvucnicové nadoby v kostele sv. Havla v Rychnové nad Knéznou. Archeologie
vychodnich Cech 23, 219-236.

Briiel, P. V. - Zaveri, H. K. 2008: Of Acoustics and Instruments. Memoirs of a Danish Pioneer. Part |. Sound
and Vibration, 10-24.

Brycki, M. 2018: Efterklangstid och ljudkrukor i Dalby kyrka: En studie av efterklangstiden p& 1400-talet
jamfort med nutid samt beskrivning av kopplingen mellan ljudkrukor och Helmholtzresonatorer. Kal-
mar: Linnaeus University. Unpublished master thesis.

Caroscio, M. 2010: Pottery vessels used for shipping goods in the Western Mediterranean during the late
Middle Ages and early Modern periods. Medieval Ceramics 31, 1-12.

Carvalho, P. — Valiére, J.-Ch. — Palazzo-Bertholon, B. 2009: Les vases acoustiques dans les églises médiéva-
les: analyse des sources et études de cas. VlIléme Colloque Biennal de Pommiers en Forez, 1-25.

Capek, L. 2010: Depozic¢ni a postdepozi¢ni procesy stredovéké keramiky na parcelach Ceskych Budéjovic.
Pfipadové studie z domu ¢p. 16. Plzen: Zapadoceska univerzita v Plzni.

Ciperovd, M. 2015: Detekce potravin na archeologické keramice. MIé¢né proteiny v porézni keramice a vy-
znam mléka v minulosti a v archeologickém kontextu, zejména v neolitu zépadnich a strednich Cech.
Plzeri: Zapadoceska univerzita v Plzni. Unpublished bachelor thesis.

Ciperova, M. — Pavelka, J. — Smejda, L. 2015: Detekce stop mléka v porézni keramice z neolitu jihozapadnich
Cech a otézka traveni lakt6zy u evropskych populaci v minulosti. Acta Fakulty filozofické Zdpadoceské
univerzity v Plzni 7, 193-211.

Desarnaulds, V. — Loerincik, Y. 2001: Vases acoustiques dans les églises du Moyen Age. Moyen Age: revue
de I’Association Suisse Chateaux Forts 6, 65—72.

Dordevic, Z. — Penezié, K. — Dimitrijevic, S. 2017: Acoustic Vessels as an Expression of Medieval Music Tradi-
tion in Serbian Sacred Architecture. Musicology 22, 105-132. https://doi.org/10.2298/MUZ1722105D


https://doi.org/10.2307/3106343
https://doi.org/10.2298/MUZ1722105D

Archeologické rozhledy 76-2024-3-4 303

Dragoun, Z. 1994: Akustické nddoby v rotundé sv. KfiZze na Starém Mésté prazském. Prizkumy pamatek 1,
114-118.

Floriot, R. 1964: Contribution a |’étude des vases acoustiques du Moyen-Age. Marseilles: Faculté des sciences
de I"Université d’Aix-Marseilles. Unpublished Ph.D. thesis.

Frohlich, J. 1990: Review. [Archaeologia Historica, 14/89, Celékovice 1989, s. 503, Jiti Varhanik — Jan Za-
viel, Ozvucnicové nadoby z klenby presbytare kostela sv. Havla v My3enci, Okres Pisek, s. 339-346].
Vybér 27, 384-385.

Hlasek, D. — Pavelka, J. 2016: Amfory jako soucést praveéké technologie mléka? Doklady z doby bronzové
z Cech. Predbé&Zn4 zpréva o vyzkumu. Poster z 12. konference enviromentéln{ archeologie. KEA 2016,
Praha.

Jesensky, V. 1995: Nalez ozvucnicovych nadob v klenbé presbytére kostela sv. Vojtécha v Jilovém u Prahy.
Pamatky stiednich Cech 9, 52-55.

Kanev, N. 2020: Resonant Vessels in Russian Churches and Their Study in a Concert Hall. Acoustics 2, 399-415.
https://doi.org/10.3390/acoustics2020023

Konecny, L. J. 2005: Romanska rotunda ve Znojmé. Brno: Host.

Kucera, L. — Peska, J. — Fojtik, P. — Bartdk, P. — Sokolovskd, D. et al. 2018: Determination of Milk Products
in Ceramic Vessels of Corded Ware Culture from Late Eneolithic Burial. Molecules 23, 3247. https://
doi.org/10.3390/molecules23123247

Kuthan, J. 1975: Goticka architektura v jiznich Cechéch. Praha: Academia.

Kuthan, J. 1994: Ceské architektura v dob& poslednich Pfemyslovcd. Mésta — hrady — klastery — kostely.
Vimperk: Tina.

Lagerldf, E. — Svahnstrom, G. 1991: Die Kirchen Gotlands. Kiel: Stein Verlag.

Lancaster, L. C. 2009: Terracotta Vaulting Tubes in Roman Architecture: A Case Study of the Interrelation-
ship Between Technologies and Trade in the Mediterranean. Construction History 24, 3—18.

Lupo, A. — Roebuck, C. — Walsh, A. — Mozola, M. — Abouzied, M. 2013: Validation study of the Veratox R5 rapid
ELISA for detection of gliadin. Journal of AOAC International 96, 121-132. https://doi.org/10.5740/
jaoacint.12-271

Morelli, J. 1800: Notizia d’opere di disegno nella prima meta del secolo XVI. Bassano.

Novdcek, K. et al. 2010: Kladrubsky klaster 1115-1421: osidleni, architektura, artefakty. Plzef: Fakulta filo-
zofickd Zapadoceské univerzity.

Palazzo-Bertholon, B. — Valiére, J. Ch. 2012: Archéologie du son. Les dispositifs de pots acoustiques dans
les édifices anciens. Supplément au Bulletin monumental 5. Paris: Société Francaise d’Archéologie.

Pavelka, J. 2020: Analyza rezidui z archeologické keramiky pomoci specifickych protilatek a hmotnostni
spektrometrie. Schvalena metodika (DG18P020VV020). Plzen.

Pavelka, J. — Kovacikovd, L. — §mejda, L. 2011: The determination of domesticated animal species from
a Neolithic sample using the ELISA test. Comptes Rendus Palevol 10, 61-70. https://doi.org/10.1016/
j.crpv.2010.10.012

Pavelka, J. — Orna, J. 2011: Vysledky analyzy potravinovych zbytkd na pozdné stfedovéké keramice z Plzné.
Acta Fakulty filozofické Zdpadoceské univerzity v Plzni 3, 85-98.

Pavelka, J. — Smejda, L. — Hynek, R. — Hrdlickovd Kuckovd, $. 2016: Immunological detection of denatured
proteins as a method for rapid identification of food residues on archaeological pottery. Journal of
Archaeological Science 73, 25-35. https://doi.org/10.1016/j.jas.2016.07.004

Pavelka, J. — S'mejda, L. — Kuckova, S. — Mensik, P. 2020: Challenge to Molecular Archaeology — Sediments
Contaminated by Allochthonous Animal Proteins. Journal of Liquid Chromatography & Related Tech-
nologies 43, 863—-874. https://doi.org/10.1080/10826076.2020.1838925

Pavelka, J. — Vareka, P. 2008: Ptispévek k poznani stravy ve vrcholném a pozdnim stfedovéku: prvni vy-
sledky analyzy potravinovych zbytkid na keramice z archeologickych vyzkum. Kudéj 10, 98-109.

Petr, F. 1957: Nalez hlinénych nadob zazdénych v klenbé kostela v Po3né. Zprdvy pamatkové péce 17,
3-4.

Prix, D. — Rackovd, E. — Slavik, J. 2020: Stredovéké venkovské kostely vychodnich Cech I. Archidiakonat
hradecky do roku 1378. Praha: Artefactum.

Sommer, J. 1997: Systém ozvucnicovych nadob v klenbé presbyteria kostela v Kovafové. Muzejni a vlasti-
védna prace 35. Spolec¢nost pratel staroZitnosti 105, 170-174.

Sommer, J. 1998: Otvory ve stfedovékych klenbéch kosteltd jako pfedmét vyzkumu a ochrany? Muzejni a vlas-
tivédna prace 36. Casopis Spole¢nosti pratel staroZitnosti 106, 80-85.


https://doi.org/10.3390/acoustics2020023
https://doi.org/10.3390/molecules23123247
https://doi.org/10.3390/molecules23123247
https://doi.org/10.5740/jaoacint.12-271
https://doi.org/10.5740/jaoacint.12-271
https://doi.org/10.1016/j.crpv.2010.10.012
https://doi.org/10.1016/j.crpv.2010.10.012
https://doi.org/10.1016/j.jas.2016.07.004
https://doi.org/10.1080/10826076.2020.1838925

304 Facincant — PaverLka: Food detection in medieval acoustic vessels ...

Sommer, J. — Frohlich, J. — Pavelec, J. — Addmek, J. — Zhot, J. 2003: Varvazov (okres Pisek), kaple sv. Katefiny:
poznatky o gotické podobé. Praha: Jalna.

Spacek, L. 1963: Akustickd nadoba z Ostrovského klastera. Casopis Narodniho muzea 132, 137-142.

Tallon, A. 2016: Acoustics at the Intersection of Architecture and Music: The Caveau Phonocamptique of
Noyon Cathedral. Journal of the Society of Architectural Historians 75, 263-280.

Valiere, J.-Ch. — Palazzo-Bertholon, B. — Polack, J.-D. — Carvalho, P. 2013: Acoustic Pots in Ancient and
Medieval Buildings: Literary Analysis of Ancient Texts and Comparison with Recent Observations in
French Churches. Acta Acustica united with Acustica 99, 70-81. https://doi.org/10.3813/AAA.918590

Varhanik, J. 1997: Nalez akustickych nadob v kostele minoritského klastera v Chebu. Archaeologia histori-
ca22,315-319.

Varhanik, J. 1998: K zachrané kostela v Cervené nad Vitavou. Zpravy pamatkové péce 58, 293-304.

Varhanik, J. — Zavrel, J. 1989: Ozvucnicové nadoby z klenby presbytare kostela sv. Havla v My3enci, okres
Pisek. Archaeologia historica 14, 339-346.

Volfovad, K. 2018: Hrn¢ifska pec s keramickou klenbou nalezena v Hofticich. Regionalni museum a galerie
v Ji¢iné. Jic¢in: Regiondlni museum a galerie.

Yates, G. C. 1897: Acoustic Jars. In: W. Andrews (ed.), Antiquities and Curiosities of the Church, London:
William Andrews & Co, 34—43.

FILIP FACINCANI, Department of Art History, Faculty of Arts, Charles University, Celetnd 20,

CZ-116 12 Praha 1, Czech Republic; filfac@seznam.cz

JAROSLAV PAVELKA, Centre for Biology, Geosciences and Environmental Education, Faculty of Education,
University of West Bohemia, Klatovskd 51, CZ-306 19 Plzeri, Czech Republic; japetos@cbg.zcu.cz


https://doi.org/10.3813/AAA.918590
mailto:filfac@seznam.cz
mailto:japetos@cbg.zcu.cz

305-332 Archeologické rozhledy 76-2024-3-4 305

RESEARCH ARTICLE - VYZKUMNY CLANEK

Interconnection between house and fenced area:
A case study of an LBK settlement in Hostivice-Sadova,
Central Bohemia

Propojeni mezi domem a ohrazenim: Pfipadova studie LnK sidlisté
v Hostivici-Sadové ve stiednich Cechach

Petra Schindlerova - Jana Klementova -
Miroslav Popelka - Miroslava Smolikova

The article aims to examine the relationship between the use of longhouses and adjacent fenced areas at
the Linear Pottery culture (LBK) settlement in Hostivice-Sadova. The analysis focuses on house no. 1 and 15
and the rectangular fenced areas defined mainly by single posts that were excavated next to their eastern
walls. The study includes representative pottery assemblages from settlement features and construction pits
dated to the two subsequent phases in the middle stage of LBK. Formation processes and the proportion
of decoration style were analysed in combination with radiocarbon dating. The article also addresses
whether fenced areas were later used as refuse disposal spaces. The results show that the fills of the features
in the fenced areas were deposited later than the house unit assemblages were formed. In both cases,
there is no significant evidence of using fenced areas later for waste disposal. Additionally, the social and
economic aspects of these houses are discussed as the construction, length, fenced areas, and concentration
of finds indicate their important social and economic role within the settlement.

Linear Pottery culture — Central Bohemia — formation processes — longhouse — fenced area

Cilem clanku je prozkoumat vztah mezi vyuzivanim dlouhych domii a prilehlych ohrazenych ploch na sid-
listi kultury s linedrni keramikou (LnK) v Hostivici-Sadové. Analyza se zaméruje na domy ¢. 1 a 15 a ohra-
zené plochy obdélnikového tvaru vymezené prevainé jednotlivymi kiily, které byly odkryty pri jejich vychod-
nich sténdch. Studie zahrnuje reprezentativni keramické soubory ze sidlistnich objektit a stavebnich jam
ze dvou po sobé ndsledujicich fazi stredniho stupné LnK. V kombinaci s radiokarbonovym datovdnim byly
analyzovany procesy formovani a podil vyzdobnych stylii. Cldnek se rovnéZ zabyva otdzkou, zda byly ohra-
zené plochy pozdéji vyuZivdny jako prostory pro odkldddni odpadu. Vysledky ukazuji, Ze vyplné objektii
v ohrazenych plochdch byly uloZeny pozdéji, neZ se formovaly soubory stavebnich komplexit. V obou pri-
padech neexistuji Zdadné vyraznéjsi doklady o pozdéjsim vyuZivani ohrazenych ploch k uklddani odpadu.
Ddle jsou diskutovdny socidlni a ekonomické aspekty téchto domii, nebot konstrukce, délka, ohrazeni a kon-
centrace ndlezit naznacuji jejich diileZitou socidlni a ekonomickou roli v ramci sidlisté.

kultura s linearni keramikou — stredni Cechy — formativni procesy — dlouhy diim — ohrazeny prostor

Introduction

Longhouses of the Linear Pottery culture (LBK, 5500/5400—4900 BC) have been exten-
sively studied over the past decades. Their ground plans typically had an approximately
north-south orientation, were comprised of five rows of postholes, and sometimes the north-
ern boundary of houses was defined by trenches. Regardless of how well preserved they
are or how long they have existed, houses are the most common structures at many LBK

https://doi.org/10.35686/AR.2024.236
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. . fence area| chronology

site construction of fence shape (m?) | of LBK (stage) reference
Zwenkau-Hart single/double posts oval shape 160 late Riedhammer 2003
Bad Sassendorf single postholes Eﬁ;);geonal 3600 LBK Baales et al. 2015
Bad Sassendorf single postholes round-shape 1000 LBK Baales et al. 2015
Harta-Gétérhaz single postholes rectangular | max 770 | middle/late | Kustdr et al. 2014
Bylany near Kutna . . .
Hora (house 41) single/ trenches rectangular 600 middle/late | Pavlii 2000, 201
Bylany near Kutna . ) .
Hora (house 912) single/double postholes | rectangular 192 final Soudsky 1966
Vaux-et-Borset connected .
“La Chapelle Blanche” trenches houses/line 444 late Riedhammer 2003

. . Hausmann -
Diren-Arnoldsweiler | trenches - - early Criesla 2014
. single/double postholes, X Dalidowski et al.

Rotha trenches rectangular | 300; 600 younger 2016

M connected P
Praha:Krc, . trenches houses, oval 230 late Vondrovsky 2021,
Spolecenska zahrada 34-36

shape

Targowisko 12-13 connected .
(house 8/9) postholes houses/line 160/100 late Czerniak 2013
Targowisko 12-13 .
(house 10) postholes rectangular - late Czerniak 2013
Hostivice-Sadovéd D1 | single/double postholes | rectangular 1807 LBK
Hostivice-Sadovéd D15 | single/double postholes | rectangular 813 LBK

Tab. 1. An overview of the sites with houses and fenced areas and their basic characteristics.

settlements across Central Europe. Although hundreds of finds support the considerable
uniformity of Early Neolithic architecture, certain houses built using traditional ground
plan concepts have special adjacent structures, originally involving a wooden enclosure
or fencing. These fenced areas varied in construction, size and form (Riedhammer 2003,
Husmann — Cziesla 2014, Kustdr et al. 2014; Baales et al. 2015; Dalidowski et al. 2016).
The construction of fences could consist of single or double postholes, single trenches or
combinations of trenches and postholes; the differences in structure can be seen for instance
at the Rotha site in Saxony (Dalidowski et al. 2016, 72), where all three elements were
employed for the fence construction. Fences defined only by postholes next to the house
are not numerous within the LBK (7ab. I). The shape of enclosures varies from rectangu-
lar to circular, as is documented at the Bad Sassendorf site in North Rhine-Westphalia
(Baales et al. 2015). Houses mostly had a single fence on one side, but this was not an
absolute rule. At the Rotha site in Saxony, two different-sized areas were defined on both
sides of a single house (Dalidowski et al. 2016, 72). A noteworthy situation is a connec-
tion between two houses. At the site of Targowisko 12—13, the houses are connected by
two fences, the first connecting to the central and the second to the northern extension of
the houses (Czerniak 2013). Two ground plans of late LBK longhouses linked by trenches
and interpreted as an enclosure were also at Praha-Kr¢ — Spolecenskd zahrada (Vondrov-
sky 2021, 317-322). Evidence of single areas that stood separate from houses is also avail-
able (Harta-Gét6rhaz, Hungary: Kustar et al. 2014). Like most houses, those with fenced
areas can be dated from the early stage (Husmann — Cziesla 2014) to the late stage of the
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LBK culture (Riedhammer 2003, 485). However, they are known from the post-LBK period
as well (Riedhammer 2003; Koncelovd — Kvétina 2015, 440).

The functional interpretation of fenced areas has been addressed and while we do not
have reliable evidence of crop cultivation or animal husbandry inside these spaces, they are
mostly considered gardens (Baales et al. 2015), pens for keeping a herd of cattle (Soudsky
1966, 57-58; Riedhammer 2003) or, in specific cases of connected buildings, a meeting
place (Czerniak 2013; Vondrovsky 2021, 338). Regardless of the original purposes, fenced
areas signify a different socio-economical status of the houses (Pavlii 2000, 277). However,
to be a ‘garden’ or ‘meeting/ritual point’, the fenced area should not feature obstacles like
pits. In some cases, such as Bad Sassendorf (Baales et al. 2015), Bylany (Soudsky 1966)
or Rotha (Dalidowski et al. 2016, 72), there were sunken features inside. It is not clear
if and how features in fenced areas related to houses and if they were contemporaneous.
How do these special houses fit together in the settlement development?

The main aim of this article is to examine the contemporaneousness of the loam and
settlement pits in fenced areas in relation to house occupation. This should be achieved by
an analysis of formation processes, relative chronology, and radiocarbon dating in the case
study of Hostivice-Sadova (Prague-West distr.), where two houses with adjacent fenced
areas were excavated. Based on the results, we discuss these special houses in the context
of the settlement area of the Hostivice-Sadova site and their position in Early Neolithic
society in general.

Material and methods

Hostivice-Sadova site

The Neolithic settlement of Hostivice-Sadova is part of an area stretching on both banks
of the Litovicky Stream, which flows through the northwest edge of Prague. The site is
located on the right bank of the stream on the southeastern edge of the Hostivice munici-
pality (Prague-West distr.) at an altitude of 341-352 metres above sea level. The rescue
excavation performed in 2004 was carried out by I. Pleinerova and J. Klementova from
the Central Bohemian Museum in Roztoky near Prague. It covered an area of 7 ha and
revealed a multiple-period site (Early and Middle Eneolithic, Early Bronze Age, and late
Hallstatt period), where over 100 Neolithic settlement features concentrated in the eastern
part of the excavated area were excavated (Fig. ). Certain features were excavated com-
pletely, but due to the rescue nature of the campaign other features could be examined only
partly (e.g. pit no. 343, 415). The settlement comprised 20 LBK northwest-southeast-orient-
ed longhouses preserved to a greater or lesser degree. In some cases (house no. 1, 3, 9, 15),
the houses featured the typical architectural construction of northern trenches and large
interior posts in the southern part (Modderman 1986; Coudart 1998; Hofimann 2013).

Two completely preserved houses (no. 1 and 15) were selected for the analysis, as
both are adjacent to a rectangular fenced area with sunken features inside. The study thus
assesses seven loam pits, 14 pits in the fenced areas, and two sunken features in one house
interior (Tab. 2). The proximity to the house sets aside feature no. 45 (Fig. I; Fig. 3), which
was classified as a common settlement pit (Pavlii 1977, 21). We analysed the character-
istics of pottery fragments in a chronological context divided into three artificial stages.
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[_] houses no. 1 and no. i\S
[ fenced areas

[ loam pits
:lsettlement features

Fig. 1. Location of the Hostivice-Sadova site and overall plan of excavated Early Neolithic features. Analysed
houses and fenced areas are in yellow.

This approach enables us to focus on the assemblages’ characteristics and to identify poten-
tial differences. Feature no. 46 predates the house, as the eastern house wall line of posts
intersects the feature. As such, the earliest stage is determined by the assemblage of feature
no. 46 (Tab. 3; Fig. 3). The second stage is represented by individual loam pits adjacent
to each house, which are most probably linked to the occupation of the houses (Pavlii 1977).
It stems from the so-called house unit concept (see below). Here, the loam pits are deter-
mined by their functional relationship to longhouses and thus the assumption of a shorter



Archeologické rozhledy 76-2024-3-4 309
feature charakteristics pottery Chii‘:&e:ls::;ne o‘iﬁg:?:g:;?y daub agl?:'
g
g @
5 E‘ & —_ ;g; % % % “ % —_ —_
S 15| B2 5|2 kg |8 |3l5lp 22
] 2 [} @ - 3 o | YE| 5| , | 2 o | Bl €] = -
g S %X E | 2|2 |E|c€|=2|2 s|8|2|e|l8| |
= £ g 3 ¢ | Bl g|z28|l8|S|5|l=|g|=8|l5| ¢ ¢
S £ = S 3 s & [ SE|[ 2| 2|0 |=|a|l=| DO 3 2
36 | feature 1.2 1.70 | 0.04 4 6 | -0. 0.1
37 | feature 0.7 | 10.50 | 1.47 53| 65| 0.6 1 0.29
39 | feature 1.1 1.68 | 0.05 5 51 -1a 6.5
40 | feature 0.8 8.04 | 1.33 54 67 | 0.5 2 1 0.0 | 117
41 | feature 0.3 0.1 0.08 3 31 01 0.1
45 | feature 0.5 9.68 | 1.06 45 65| 0.5 1 0.28
46 | feature 0.4 3.25| 3.87 | 142 | 176 | 0.3 6 1 1 1 3.0 | 0.31
50 | loam pit | 1.0 | 19.51 3.94 | 146 | 173 | 0.8 1 2 1 16.3 | 5.54
70 | interior 0.7 3.78 | 496 | 184 | 223 1.2 3 1 4 2 0.8 | 1.33
72 | loam pit | 0.4 1.63 | 0.00 1 1] -1.0 1 0.5
79 | interior | 0.7 | 3.50 | 0.03 3 3|-06
84 | loampit | 1.2 | 61.36 | 2.66 | 113 | 149 | 0.9 1 7 | 34.4 | 0.8
91 | feature 0.5 | 270 | 0.28 1 12| 2.0
110| feature 1.1 1.43 | 0.08 3 3(-02
118 | loam pit | 0.6 | 3.60 | 0.41 26| 43| 13 | 1 1 0.0 | 0.08
207 | feature 0.5 | 2.60 | 0.30 12| 12| 0.2 1 0.66
339| feature 0.4 | 112 | 0.07 5 7| 0.0
343| feature 0.6 | 9.06 | 1.72 50| 74| 11 1 1 2 0.1 | 0.12
345| feature 0.5 | 2.08 | 0.12 5 5| 00 2 0.0 | 0.03
346| loampit | 0.5 | 4.44 | 0.56 1 16 | 1.6 1 1 0.07
415| loam pit | 0.8 | 4.59 | 0.50 18| 22| 1.6 1 0.2
430| feature 0.8 4.37 | 0.47 18 25 1.4 1 1 3 1 1 0.1
438| loampit | 0.4 | 0.29 | 0.1 6 6| 1.4 0.08

Tab. 2. The list of the basic information about the analysed features and their assemblages.

trajectory of formation arises at least in some cases (Bickle 2020, 183-189; Pilar— Kvétina
2023). The fence construction itself is dated by its connection to the building and should
be contemporary with the lifetime of the house. However, as the area in one case was more
or less empty (Baales et al. 2015), we assume, in the same vein as features inside rondels
are considered, an asynchronous relationship between pits inside the fenced area and loam
pits (Ridky et al. 2019, 43-67; Blazkovd 2020; Vondrovsky 2021, 324-327). Fills of features
in the fenced area thus represent the final stage of our artificial chronological framework
(Neustupny 1996, 496; Dalidowski et al. 2016, 74). The pits situated within the longhouse
interiors remained unclassified and aside from the chronological framework, as the chrono-
logical relationship between these pits and the construction of buildings is generally not
2013, 326).

clear (Soudsky 1969; Licka 2012; Bickle 2013, 155; Kvétina — Hrn

Yoy

cir
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Pottery assemblages

Pottery sherds are the key find category in our analysis, due to their quantity and mutual
comparability (Kvétina 2002, 22). The many formation processes caused the degradation
of pottery fragments, and these characteristics can be measured and observed on the level
of individual sherds (Wolfram 2013; Vondrovsky 2021; Pilar — Kvétina 2023). In general,
these processes divided waste into several general categories: the material deposited direct-
ly at the site of activities (primary waste), the assemblages which were purposely moved
(secondary waste) and finally, the sherds moved as part of the cultural layer (tertiary waste)
by natural processes (e.g. Schiffer 1972, 162; Iéz’dk)? etal. 2012; Kuna 2015).

The method and speed of filling are crucial for recognising differences (Bickle 2020,
186), in this case, between loam pits that flank the longer wall of houses and pits within
the fenced area. Although the loam pit assemblages are traditionally considered to reflect
house occupation regardless of the proportion of secondary waste and when it was depos-
ited, they should be less influenced by formation processes than assemblages from sunken
features opened for a long time (Soudsky 1966; Stduble 1997, 84; Kvétina — Iéz’dky 2017,
Pilar — Kvétina 2023). Of equal importance to the formation processes is the relative
chronological development of settlements, analysed based on the occurrence and the ratio
of decoration styles. The chronological classification of LBK pottery has been developed
over decades (Soudsky 1966; Pavlii 1977; 2000) and the current perception of the chronol-
ogy is based on an attempted critical evaluation with regard to the analysis of formation
processes (Kvétina — Koncelovd 2011a; Vondrovsky 2021, 260; Pilar — Kvétina 2023).

The analysed values of ceramic assemblages were determined from the quantitative and
qualitative attributes of pottery fragments (Wolfram 2013; Vondrovsky 2021; Pilar — Kve-
tina 2023). The fragments were assigned to individual vessels according to the similarity
of decoration or pottery material characteristics (Vondrovsky 2021, 69-82). The density of
pottery finds (kg/m?®) was calculated for individual excavated feature parts (Kvétina 2010).
These are parameters related to a particular sunken feature. In contrast, formal and metric
characteristics were determined for each fragment separately (Vondrovsky 2021, 69-82).
The following categories were determined: weight; the size/wall index (maximum size of
the fragment and average wall thickness) expressing susceptibility to breaking (Kvétina
2005; Kvétina — Koncelovd 2011b, 60-61); concavity; the degree of abrasion; and the shape
of the fragment. Concavity represents only a supplementary variable because it was not
determined for all fragments. Only fragments with a deflection higher than 5 mm were
studied (Pilar — Kvétina 2023, 27). The overall shape of the fragment was classified in
terms of polygonal, triangular, and amorphous shapes. Edge abrasions were separated into
five categories: unworn edge, slightly worn edge, heavily worn edge, reutilised, and amor-
phous edge (Kvétina 2005; Kvétina — Koncelova 201 1b; Iéz’dk)f etal. 2012; Wolfram 2013;
Vondrovsky 2021; Pilar — Kvétina 2023).

To address potential value bias arising from the limited dataset of sunken features relat-
ed to selected longhouses (Vondrovsky 2021, 77-82), a statistical evaluation of individual
morphometric parameters was carried out on fragments from all Neolithic sunken features,
comprising 5,179 pottery fragments from 3,988 vessels. As with the Neolithic settlement
at Spolecenska zahrada in Praha-Kr¢, we reduced data to indexes allowing interoperabil-
ity of formal and metric values. Nominal values are on a five-point scale. The zero values
always represent the median. Higher and lower scores were assigned to the assemblage top
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Fig. 2. Overall numbers of ceramic individuals in categories of edge abrasion and fragment shapes from
Hostivice-Sadova site (degrees of abrasion: categories of unworn edge and reutilised fragments were not
recorded).

and bottom decile (Vondrovsky 2021, 77-82). For descriptive categories, the zero value
determines the most frequently represented type (Fig. 2). However, the shape parameter
requires reduction, as one category dominates all functionally defined pits (Vondrovsky
2021, 80). The result is the sum of the individual index values determined for each pottery
fragment. The resulting values are determined to be significantly positive (above the third
quartile) or significantly negative (below the first quartile). Other values are classified as
irrelevant.

The analysed house units and pits in fenced areas comprise 1,161 fragments from 918
vessels. The data were statistically evaluated using the PAST software. The differences in
ceramic density and refitting variability were tested using a non-parametric test (Kruskal-
Wallis test with post-hoc). The values considered together were only for the analysis of
variance due to the minimal frequency of features for the oldest and interior stages.

The relative chronological development was determined according to the style of lin-
ear ornamentation on pottery and the quantitative proportions of individual styles previ-
ously described for the LBK in Bohemia (Soudsky 1966; Pavlii 1977; Pavlii et al. 1987,
Kvétina — Pavlii 2007; Pavlii — Zdpotockd 2013, Fig. 6). However, the most frequent style
is a simple incised line (deltal2), which is not chronologically significant. The main prob-
lem lies in its determination because the simple line could originally be part of another
style, which remained unrecognised due to fragmentation. This uncertainty can distort
chronological sequences (Pilar — Kvétina 2023). The relative chronology framework is
based on balancing sequence accuracy (stage/phase) and formation processes (Vondrov-
sky 2021, 260). The reliability factor played a pivotal role in the chronological assessment.
This was achieved by implementing formation processes to eliminate fragments with a sig-
nificantly negative score or featuring irrelevant decoration. Essentially, the morphometric
parameters are used in this case study to determine the reliability of assemblages and
eliminate those formed by long-term processes characterised by low values. Principally,
the relative chronology is based only on significantly positive morphometric parameters.
As decorated fragments do not occur frequently in all assemblages, the minimum number
of individuals was limited to six.
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Fig. 3. The refitting value in the individual loam pits and features in the fenced areas of both houses. A box
plot and jitter showing the refitting and density values and specific position of the ceramic assemblage
at three defined artificial stages and houses.

The concept of the house unit referred to in this study assumes chronological homoge-
neity of individual loam pits distributed alongside the longhouses (Soudsky 1962; Pavlii
1977; Allard et al. 2013). However, the differences in the formation processes of individual
loam pits belonging to the same house unit (Pilar — Kvétina 2023) lead us to analyse the
house units as individual loam pits and then evaluate their mutual chronological homoge-
neity. Variance of decorative styles in the multiple loam pits belonging to the same house
unit should be further validated. Heterogeneity could be caused by the unrecognised over-
lapping of pits. Thus, the validation is based on field situations and the distance between
houses along with the overall taphonomic trajectory of fills, an approach designed to achieve
the highest accuracy. However, sometimes there are not enough significant finds in a sin-
gle excavated pit to assess the situation reliably. In these cases, we retain the concept of
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artificial stage description house 1 house 15
1st stage the earliest feature feature no. 46 -
2nd stage house with Ioar_n pits and | loam pit no. 41, 50, 72, 73/74, | loam pit no. 118, 342, 346,
fence construction 83, 84, 89, 90, 92 414, 415, 428, 438, 439
3rd stage fenced area infills 1‘9€512:t1u1r8,nz%736, 37,39, 40, 45, feature no. 339, 343, 345, 430
unclassified stage | interior of the house feature no. 70, 79 -

Tab. 3. Defined artificial stages and their settlement features.

the house unit as a supplementary approach, which makes it possible to analyse a greater
number of house units, albeit with reduced accuracy.

Individual decoration styles and lines beneath the rim were determined. Vessel shapes
and decoration motifs are not included in the analysis due to their low diversity and deter-
mination rate. The relative chronological development of selected assemblages was ana-
lysed using Correspondence Analysis (CA), which shows relationships between categories
of variables.

The resulting relative chronology development was validated with radiocarbon dating
of animal and human bones excavated in pit fills. The reliability of the features and the
availability of osteological material affected the sampling strategy. Samples were obtained
from the loam pits of house no. 1 and 15 and the grave situated in large clay pit 343 locat-
ed in a fenced area next to house no. 15 and were assessed in the context of other radio-
carbon dates from the site. The dates were calibrated and modelled using the OxCal 4.4
software (Bronk Ramsey 2009) and the IntCal20 calibration curve (Reimer et al. 2020).

Results

Formal and metric characteristics

The assemblages exhibit significant fragmentation rate, as nearly 84% of the individ-
uals (reconstructed vessels) featured only a single fragment. In only one case, a refit was
observed between pit no. 46 and 70. The refitting of ceramic vessels (H=2.093, p=0.3501)
and density of ceramic (H=1.079; p=0.5791) show no significant differences between
loam pits and sunken features in fenced areas. Thus, this is evidence of long-term pro-
cesses that affected most of the pottery fragments. A high pottery density was recorded
only in pit no. 70 located in the central part of house 1. In this case, it could be evidence
of an intentional relocation of a larger amount of the assemblage. In addition, there are no
significant differences between the loam pits of both houses (Fig. 3), neither in refitting
(H=0.5, p=0.4795) nor in concentration (H=1.125; p=0.2845). The homogeneity could
mean that more or less similar fill processes took place at both house units.

The values of descriptive characteristics are different. As a result of the long-term pro-
cesses causing the shape reduction (Vondrovsky 2021, 80), polygonal fragments dominate
all of the features. The category of abrasion is more heterogeneous. Essentially, only one
fragment from the fill of pit no. 46 of the earliest artificial stage represents the category of
sherds with unworn edges. The vast majority were classified as moderately worn or slightly
worn. Reutilised fragments are absent in the analysed assemblages, and amorphous ones
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Fig. 4. The proportions of degree of abrasion and fracture shapes in the analysed features. Bivariate plot
of significantly positive and negative values at individual features.

are less frequent. However, over half of the fragments from loam pits have slightly worn
edges. In contrast, most fragments from the fenced area were characterised by completely
worn edges (Fig. 4).

The results show the heterogeneity of loam pit fills and sunken features in fenced areas.
Moreover, differences in formation processes can be observed between both houses. Sig-
nificantly negative values are present in the pits in the fenced area of house no. 1 (Fig. 4),
although slightly worn pottery fragments were more commonly found in the loam pits along
the house. As with house unit no. 1, pieces from the loam pits of house no. 15 were less
affected by formation processes than the pottery within the fenced area. Several studies
have shown that the fill of individual loam pits varies significantly, especially regarding
the density of pottery fragments (Pavilit 2010, 53-54; Kvétina — Koncelova 2011a, 64;
Pilar — Kvétina 2023). In addition, the western loam pit of house no. 15 contained com-
pletely worn fragments, but their size and weight correspond to positive index values.
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alfa12 215 | 211 | 229 | 20.0 | 55.6 | 36.4 | 10.0 | 46.2 | 50.0 | 55.6 - 33.3
alfa13 8.10 - - - 3.8 16.7
delta12 0.82 | 73.7 | 571 | 52.0 | 22.2 | 54.5 | 60.0 | 40.4 | 33.3 | 44.4 | 333 | 55.6
epsilon0 0.51 - 57| 8.0 - - - - - - 16.7 -
epsilon10 275 | 53| 143 | 16.0 | 111 9.1 | 20.0 7.7 - - - 1.1
epsilon20 8.43 - - - - - - - 16.7 - 333 -
theta 6.53 - - - 1.1 - 10.0 1.9 - - - -
analysed LO 337 | 19 35 25 9 n 10 52 6 9 6 9
total LO 1.60 | 33 62 52 27 20 22 67 6 14 9 12
lines beneath the rim - 10.5 8.6 | 120 | 22.2 | 272 - 13.5 - - 16.6 | 11.1
hemispherical pots - 17 14 1 6 5 2 33 2 4 26 6
deep bowls - - - - - - - - - - - -
others - 4 5 1 1 - 1 2 1 - - -

Tab. 4. The average index of metrics and formal parameters of individual decoration styles in analysed
features. The quantitative proportion of significantly positive decorated fragments and vessel shapes from
the analysed loam pits and the features in fenced areas.

Relative chronology

Formation processes affect the variability of individual linear decoration styles in as-
semblages (Kvétina 2010, 20). Many analyses refer to a more intricate formation of pot-
tery assemblages, as evidenced by their metric parameters (Stduble 1997; Kvétina 2010;
Pilar — Kvétina 2023). The combination of influences affecting the determinability of
decoration styles and thus their reliability is demonstrated by the average index of formal
attributes.

In any case, the most frequent decoration style was a simple line (deltal2). However,
as a low average value of the index of formal and metric characteristics shows, it was deter-
mined on one of the most fragmented pieces of pottery (Tab. 4). The highest values, which
are linked with the filled-in band accompanied by musical notes (alfal3) and line with
musical notes in closer intervals (epsilon20), are caused by low sherd representation (Fig. 5).
On the other hand, the differences in the average value of formal and metric characteristics

(O (I

alfal2 alfal3 betal0) gamal0 deltal2  epsilon0 epsilon10 epsilon20  theta

Fig. 5. An overview of the Bohemian LBK decoration styles that are mentioned in the text.
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stage; green — the third artificial stage; blue — the interior of the house).

are also evident for more frequent styles. As the results showed differences in the values
of individual decoration styles, sherds with a long trajectory of formation processes should
be eliminated to avoid distortion in the chronological assessment. After this step, only
well-preserved sherds with unworn and slightly worn edges remain. Upon analysing the
filtered results, it is evident that the decorated assemblages retrieved from the loam pits
of house no. 15 were less impacted than those from house no. 1. The almost identical num-
bers substantiate this when compared to the original collection.

The correspondence analysis shows that the proportion of decoration styles in individ-
ual loam pits from both house units is more or less uniform (Fig. 6). As pit no. 415 was
not excavated completely, we chose pit no. 118, which yielded the most decorated sherds.
This makes the chronological framework more robust. In contrast to house units, the dis-
tribution of decorative styles among individual fenced area features shows a less uniform
pattern. In the case of house no. 1, the fills of sunken features in the fenced area were formed
significantly later than in the loam pits. This may be attributed to the high proportion of
the filled-in band (alfal2) style in the assemblages from the fenced area (pit no. 37, 40)
and the musical notes placed on ends of lines (epsilon10) in pit no. 45. Pottery in this pit
corresponds more to the loam pits of house no. 15 than house no. 1., which displayed incon-
sistent differences from house no. 15 between features in the fenced area and loam pits.
The assemblage from pit no. 430 contained a significantly lower portion of the filled-in
band (alfal2) than the loam pits of house no. 15. In contrast, the assemblage from pit no. 343
featured fragments decorated by later styles, such as musical notes placed at closer intervals
(epsilon20). However, the difference may be caused by a lower occurrence of decorated
fragments.
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Lab. No. BP pit no. material depth interpretation
CRL_22_1782 607830 362 animal bone 20-40 house no. 13 — loam pit
CRL_22_1783 6192128 353 animal bone 20-40 house no. 11 — loam pit
CRL_22_1784 6355+38 128 animal bone 40-60 house no. 3b/24 — loam pit
CRL_22_1786* 6213125 118 animal bone 0-20 house no. 15 — loam pit
CRL_22_1787 6166+27 144 animal bone 0-20 house no. 4a — loam pit
CRL_22_2077 6157123 33 animal bone 0-20 loam pit no. 23 — loam pit
CRL_22_2078 6345+24 29 animal bone 60-80 pit no. 29
CRL_22_2079* 6365146 84 animal bone 0-20 house no. 1 —loam pit
CRL_22_2080 6136121 150 animal bone 0-20 hit no. 150
CRL_22_2081 5848+37 273 animal bone 40-60 hit no. 273
CRL_22_2082* 6084120 H20 human bone burial at the bottom | grave H20 in pit no. 343
CRL_23_0177 6210127 29 animal bone 0-20 pit no. 29
CRL_23_0178 6223428 324 animal bone 0-dno house no. 9 — loam pit
CRL_23_0469* | 620331 50 I*’:f;";*’f:g;’q”;; 40-60 house no. 1— loam pit
CRL_23_0470* | 6287435 50 fa”r;";ar;g;”:]a‘l 60-dno house no. 1 — loam pit
CRL_23_1770 6154+19 273 human bone burial grave H18 in pit no. 273

Tab. 5. A summary of the radiocarbon samples taken at the Hostivice-Sadova site with details of find con-
text (*samples belong to analysed houses and pits in a fenced area).

The relative chronological assessment reveals that the assemblage from pit no. 70 inside
house no. 1 indicates a closer association with house no. 15 than with its original dwelling
due to the proportion of the filled-in band (alfal2) and the more significant presence of
lines under the rim than in the assemblages of house no. 1. However, both areas and houses
could be related to the middle LBK tradition with different proportions of filled-in band
(Pavlit — Zdapotocka 1979; Trampota — Kvétina 2020).

Absolute chronology

Currently, 16 radiocarbon dates are available for the Hostivicie-Sadova site. Samples
were retrieved from various contexts comprising nine loam pits related to longhouses
(10 samples), three pits (4 samples), and two graves (Tab. 5; Fig. 7; Fig. 8). Focusing
on the two analysed houses and their fenced areas, five radiocarbon dates are available
(Fig. 7). Samples were taken from the bone remains of larger ruminants, except for grave
H?20, situated in feature no. 343 and buried in pit no. 273. Since there is a chance of being
affected by formation processes, only the larger pieces of animal bones were selected. The
human remains have been selected as the most reliable. As the human remains in grave
H24 situated near the northwest corner of house no. 15 turned out to be very fragmented
and with insufficient collagen yield, we could not date them.

Eastern pit no. 50 and western loam pit no. 84 met the general criteria for radiocarbon
dating. In eastern pit no. 50, bones from the lower layers (40—60 cm and 60 cm — bottom)
were sampled for radiocarbon dating. Western loam pit no. 84 contained animal bone only
at the upper layer 0-20 cm. The minimal occurrence of animal bones in individual pits
affected the sampling of house no. 15. Thus, we selected loam pit no. 118, as its animal bone
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Fig. 7. The distribution of radiocarbon dates at the Hostivice-Sadova site.

assemblage was sufficient for sampling. As the features in fenced areas seem to be more
significantly affected by formation processes, we selected pit no. 343 with grave H20 at
the bottom layer.

The results of the consistency test, involving two samples from the eastern loam pit of
house no. 1, confirmed the statistical consistency of samples () test: df=1, T=3.2, T(5%)=3.8).
The variability of the formation processes was evident in the western loam pit (> test:
df=2, T=9.1, T(5%)=6.0). As the radiocarbon dating results from both pits are statistical-
ly inconsistent at the 5% significance level, sample CRL_22_2079 from the western loam
pit is more likely associated with natural processes such as erosion or layer redeposition.
Dates from eastern loam pit no. 50 (CRL_23_0469, CRL_23_0470) are statistically con-
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Fig. 8. Calibrated radiocarbon dates from the Hostivice-Sadova site. Blue — samples from loam pits; green —
samples from the fenced area; grey — other samples from Early Neolithic contexts.

sistent; therefore, it is possible to date the start of the filling of loam pits around house
no. 1 to 5305-5071 cal BC (95.4% probability) or 5300-5128 cal BC (68.3% probabili-
ty).

At the 95.4% probability level, we can date the loam pit of house no. 15 (CRL_22_1786)
to 52965055 cal BC, and with a 68.3% probability to 5216-5072 cal BC. The comparison
of the dates related to the house no. 15 (CRL_22_1786) and the fenced area (CRL_22_2082)
shows that they are statistically inconsistent () test: df=1 T=16.291, T(5%)=3.8). Grave H20,
situated in large clay pit no. 343, was dated to the interval 5201-4935 cal BC at a 95.4%
level of probability, and with a 68.3% probability to 5028-4951 cal BC.

Overall, the radiocarbon dating results suggest continuity of the settlement. (Fig. §).
The entire radiocarbon sequence is in the range of 5473-4603 cal BC at a 95.4% level of
probability, but the lower boundary spans within the post-LBK development in Bohemia
(5000/4900-4400 BC). This is caused by the sample (CRL_22_2081), which came from
animal bone from pit no. 273 and its resulting range is consistent with the late stage of
Stroked Pottery culture (Ridky et al. 2019, Fig. 9.2). However, the second sample from
sunken feature no. 273 (CRL_23_1771) associated with grave H18 yielded radiocarbon
ranges that are widely apart and statistically inconsistent (y* test: df=1 T=52.918, T(5%)=3.8).
The pottery assemblage of feature no. 273 contained only the Early Neolithic fragments
without any indication of disturbance; therefore, the risk of contamination was not expect-
ed. As the radiocarbon sample from human bone is in agreement with the current Early
Neolithic chronology (Pavlit — Zdpotockda 2013, Fig. 5) and given the taphonomic context
of the samples (deliberately deposited burial, disarticulated animal bone), we consider
CRL_23_1771 to reflect the pit chronology and CRL_22_ 2081 to be an intrusion. In view
of the above, we assume that the sequence of results from the Hostivice-Sadov4 site is in
the range of 5473-4851 cal BC at a 95.4% probability level.
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Discussion

Formation processes in Neolithic houses and fenced areas

As some of the individual parameters (refitting, density of ceramics) do not show any
significant differences between loam pits related to selected houses and sunken features
in a fenced area, it is essential to compare them with remaining Neolithic assemblages
from Hostivice-Sadova to understand the formation processes of four artificial stages better.
Overall, the minimal number of reconstructable vessels suggests a lower proportion of
secondary waste in all features and in the loam pits of both houses (Schiffer 1972, 161).
As in previous studies (Pilar— Kvétina 2023), the fills of loam pits seem to be more trans-
formed because the primary deposition of waste likely took place outside the excavation
area (Kvétina — Hrncir 2013).

Transformation processes at the level of artificial stages were analysed through princi-
pal component analysis (PCA). In the scatterplot, three groups of assemblages are apparent
(Fig. 9). The first group (pit no. 46 and 70) suggests a short-term filling with admixture
of secondary waste. The percentages of positively classified fragments remain low, while
refitting and density values demonstrate comparatively higher levels. The second group
(pitno. 37, 40, 45, 91, 207, 343, 430 and loam pit no. 50, 84, 118) corresponds to the ma-
jority of Neolithic sunken features from the settlement. The third group (loam pit 346, 415)
is characterised by low-influenced but less-numerous sherds. However, compared to oth-
ers, the assemblages from the feature inside the building (pit no. 70) and the earliest stage
(pit no. 46) were formed by a different mechanism. Although neither complete vessels nor
their larger parts were found, the high refitting and density of ceramic fragments could
mean that the assemblage was intentionally moved from its original deposition (Pilar —
Kvétina 2023). At least in the case of the earliest stage (pit no. 46), the intentional trans-
location of slightly transformed fragments could have been motivated by the effort to elim-
inate obstacles near house no. 1 (Stduble 1997). In pit no. 70, the distribution of a decoration
style differs significantly from that of the earliest stage, especially by the presence of the
filled-in band (alfal2), which suggests the later deposition of the assemblage (Fig. 6).

The differences between the two house units are apparent and also the results vary even
in individual loam pits. Overall, loam pit no. 50 and 84 related to house no. 1 correspond
to the predominant part of the ceramic assemblage, which includes all sunken features from
the Early Neolithic settlement. Therefore, they can be related to a longer trajectory of for-
mation processes (Wolfram 2013; Pilar — Kvétina 2023), which can also be inferred from
inconsistent radiocarbon dating results from both loam pits. At least some components of
the fill of loam pit no. 84 could have come from the redeposition of earlier cultural layers
or natural processes such as erosion. However, pit no. 50 on the eastern side reveals con-
sistent and more reliable results perhaps formed by a lower proportion of secondary waste.
In contrast, the assemblages from the loam pits of house no. 15 had a shorter formation
trajectory of fills and probably contained a higher proportion of secondary waste, as reflect-
ed by larger, slightly worn pottery fragments distributed with a lower density.

The assessment of the sunken feature fills within the fenced areas, the processes that
formed them, and the chronology of those processes is crucial. The analysis of formation
processes indicates that the assemblages deposited inside the fenced area were more heavi-
ly affected by formation processes than the assemblages of loam pits; they contained tiny,
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Fig. 9. Principal correspondence analysis (PCA) of the refitting, density, and formal and metric characteristics
of ceramic assemblages from pits with more than five individuals from the settlement of Hostivice-Sadova.
Black — earliest artificial stage; red — second artificial stage; green — third artificial stage; blue — interior of
the house; light grey — other pits; dark grey numbers — individual pits of house no. 9.

moderate or heavily worn sherds indicating longer processes associated with the tertiary
waste (Kuna 2015). Although the processes appeared similar to those of house no. 1, the
chronology assessment suggests they differed. Besides the processes that seem important
for the development framework, the typochronological changes play the same role. Pre-
vious results showed that the decoration styles found in pit no. 46, 50, and 84 were almost
identical in proportion (Fig. 6), even though they were influenced by different processes
affecting the morphometry of sherds but not the approximate proportion of styles. Even if
we eliminate almost half of the assemblages that appear to be affected by a longer forma-
tion trajectory, the similarity in proportion of the decoration styles remains. Essentially,
we may associate these three assemblages from different artificial stages with one waste
area used before the construction of house no. 1 and perhaps after that.

The same principles could be applied to features inside fenced areas and the loam pits.
Nevertheless, if the assemblages from loam pits and fenced areas are from one waste area,
they should correspond more closely to each other in proportions of decoration styles re-
gardless of influences; likewise, the earliest stage (pit no. 46) and loam pits (no. 50 and 84)
of house no. 1 (Rulf 1997; Last 1998; Allard et al. 2013; Kvétina — Hrncir 2013). How-
ever, more frequent occurrences of the filled-in band (alfal2) can be associated with later
deposition, at least in the case of pit no. 37 and 40 inside the fenced area of house no. 1
(Pavlii 1977), especially when its occurrence was higher even in the cultural layer that like-
ly formed most of the fills deposited within the fenced area.
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In the second case, the later fill of pit no. 343 in the fenced area of house no. 15 is
indicated by a few sherds decorated with musical notes at closer intervals (epsilon20) asso-
ciated with later development of decoration style. In addition, it is supported by radiocar-
bon dating of the burial deposited at the bottom of the feature. To ensure reliable results,
we eliminate insufficient parts (fragments with indexes below the third quartile) of assem-
blages and discuss the remaining assemblages from the fenced areas (pit no. 45 and 430).
In both cases, the proportion of the filled-in band (alfal2) from the loam pits varied. The
styles such as musical notes placed aside lines (theta) are present in pit no. 45, suggesting
earlier deposition than in the loam pits of house no. 1 (Pavlii 1977, 45). In the second case,
the difference in proportion of the filled-in band (alfal2) is not significant but essentially
indicates earlier or later deposition than in loam pits around house no. 15.

In summary, the chronology and formation process assessment confirms that the fills
of features in the fenced area formed later than loam pits. Therefore, it can be considered
that the area was without any pits during the period of house occupation.

Assessing LBK settlement phases and decorative traditions

During the middle stage of LBK development in central Bohemia, the proportion
of the filled-in band (alfal2) increased and then decreased. The maximum proportion is
observed at phase 2B, although it also remained significant in later phase 2D. The musical
notes along the line were set closer to each other, replacing the variants with sparser notes
(Pavlit 1977; Pavlit — Zapotocka 1979; Pavlii — Zdpotockad 2013, 34).

The development of the analysed LBK houses from the settlement at Hostivice-Sadova
consists of at least two phases of the middle LBK (Fig. 6). This allowed us to validate the
relative chronology sequence in the wider context of the settlement development and search
for chronological connection between other houses and those with fenced areas. All hous-
es from the Hostivice-Sadova site have a proportion of decoration styles comparable to
those from LBK sites in Prague-Liboc (Libocka Street 10 site: Olmerovd — Pavlii 1991,
Sestakav statek site: Schindlerovd 2019), Roztoky (Rulf 1991), Dolni Biezany (Crverdk —
Rulf 1984), and Praha-Kr¢ (Vondrovsky 2021) situated in the Prague area close to the Vltava
River or in the vicinity of its tributaries. Libocka Street 10 and Sestakiv statek located in
the Litovicky Stream basin are the closest sites to Hostivice-Sadova (Olmerovd — Pavlii
1991; Schindlerovd 2019). The settlement from Libocka Street 10 offers only a few sunken
features for comparison, so a more significant assessment is given with Sestdkiv statek
(Schindlerova 2019, 97). However, the chronological development of Sestkiv statek has
to be revised, since the local chronological framework was based on a scheme of simplified
decoration styles (Schindlerova 2019, 93—105), meaning that the earlier style of notes set
aside lines (theta) was analysed as a single group along with the later musical note styles
(epsilon 0, epsilon 10). Therefore, the results of the correspondence analysis, which in-
cludes assemblages with short trajectories of formation processes and where the individual
styles were analysed, can vary.

The same characteristics as those of the previous chronological analysis of house units
and fenced areas were chosen for evaluation of a wider context. In this case, however, it was
necessary to also include vessel shapes in the analysis. It made it possible to compare the
Hostivice-Sadov4 site with the settlement, where deep bowls were notably represented as
older vessel shapes (Pavlii et al. 1987).
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Fig. 10. Correspondence analysis (CA) of individual decorative styles and shapes of vessels from assem-
blages of settlements at Hostivice-Sadovéa and Praha-Liboc, Sestakav statek. Development of individual
settlements in the Litovicky Stream basin microregion (hatched fillings show individual houses dated with
lower accuracy).

The development of Hostivice-Sadova features 10 house units analysed at the level of
individual loam pits and three based on the house unit concept with lower accuracy. These
three houses (house no. 4a, 12, and 23) were not included in the correspondence analysis
and were compared separately based on the similarity of style occurrences with more pre-
cisely dated houses. The assemblage from Sestdkiiv statek consists of 10 houses, which
were analysed on the level of individual loam pits (7ab. 6). The correspondence analysis
shows (Fig. 10) the consistency of individual loam pits of almost every house unit (house
no. 1 and 15 from Hostivice-Sadov4, houses C and G from Sestaktiv statek), with the ex-
ception of house no. 9 and no. 3a from Hostivice-Sadov4 and house F from Sestakiv sta-
tek, which varied in the decoration style of individual assemblages. As loam pit 10204 of
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Tab. 6. The overall proportions of individual decoration styles and vessel shapes from three selected large
clay pits from Hosivice-Sadové and individual loam pits of houses from Hostivice-Sadova and Sestakav
statek (*houses with lower accuracy, the proportions of which are based on house units; the remaining
proportions of vessels belongs to other shapes).
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house F from Sestdkiiv statek contains grave H2, and other loam pits are either overlapped
by others or close to a house, we prioritise pit 10204 in the chronological framework.
Moreover, the assemblage from this loam pit is the most representative. Essentially, indi-
vidual loam pit no. 126 and 134 of house no. 3a from Hostivice-Sadova were relatively
homogenous, although pit no. 134 could have been overlapped by the loam pit of house
no. 4b, as the houses are spatially close together. On the other hand, they differ in propor-
tion of decoration styles, which indicates lesser alteration. Thus, the chronology of house
no. 3a seems to be better represented by loam pit no. 126. The last evaluation is based on
the trajectory of formation processes. In the case of house unit no. 9, we chose the reliable
assemblage of feature no. 330, which was least influenced by formation processes, and
that is why positive values are present more than in the other loam pits of the house unit
(Fig. 9).

The development of the filled-in band (alfal2) from Hostivice-Sadova is almost iden-
tical to the development in the Sestdkd statek assemblages. Differences occur in the pro-
portion of specific decoration styles, such as the ‘A style’ (betal0), which is missing at
Hostivice-Sadova. Musical notes placed at the ends of lines (epsilon10) are, on the other
hand, more frequent at Hostivice-Sadova than at Sestakav statek. The start of the devel-
opment at Hostivice-Sadova is represented by house no. 26 featuring a low proportion of
filled-in bands (alfal2) and deep bowls (Pavlii 1981). Therefore, house no. 1, 4b, and 11a
from Hostivice-Sadova might belong to phase 2A rather than to phase 1/2 of the Bohemian
LBK, as the deep bowls and older styles (gamalO, beta) are missing here in contrast to
Sestakiv statek (Fig. 10). Notably, a higher proportion of the filled-in band (alfal2) was
also observed at Libockd 10 (Olmerova — Pavlii 1991, 50). Although the low presentation
of decorated fragments could affect the proportion of the filled-in band (alfal2) from
house unit no. 15, the assemblages of house no. 15 and probably house no. 3a correspond
to phase 2B of the LBK culture in Bohemia, with the maximum occurrence of filled-in band
(Pavlii 1977; Pavlii et al. 1987; Pavlii — Zdpotockd 2013). Similar values apply to Dolni
Biezany III (Ctverdk — Rulf 1984), the house unit with pit 287 from Roztoky (Ctverdk —
Rulf 1984; Rulf 1991, 90), and the Libocka 10 assemblage from pit 1/79 (Havel — Rulf
1988).

The high proportions of the significant decoration style (alfal2) were in features within
the fenced area of house no. 1, in pit no. 37 and 40 (Tab. 4). Therefore, the pit assemblages
within the fenced area can reflect phase 2B of the LBK. On the contrary, pit no. 45 may
have been later or may have been admixed by material from the nearby pit.

The occurrence of pottery decorated with musical notes placed at the ends of lines
(epsilon10) is significant at house no. 9 and 28, and probably two houses (no. 24 and 3b)
with a shared loam pit 128 (Kretchmer et al. 2016; Lenneis 2012). Based on assemblages
from Cerny Vil (pit no. 33 and 42; Ridky et al. 2009, 187) and Spolecenska zahrada (pit
no. 364; Vondrovsky 2021, 267), where the occurrence of musical notes placed at the ends
of lines (epsilon10) is almost identical, the end of the development of Hostivice-Sadova and
Sestakiv statek could be dated to phase 2C of the LBK culture in Bohemia. Compared to
the loam pit, assemblages of the fenced area associated with house no. 15 were more con-
sistent with phase 2C of the LBK. According to the comparison, the entire development
of the Hostivice-Sadov4 site took place during the middle LBK.

Finally, we will focus on the radiocarbon dating of samples taken from the Hostivice-
Sadova site. The data can be assessed within the Bayesian model featuring the sequence
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Fig. 11. Radiocarbon model of the Hostivice-Sadovéa development. Blue — samples from the loam pits of
house no. 1 and 15; green — the sample from the pit in the fenced area.

established in combination with the relative chronological information' and overlapping
ground plans of houses. Although the three large clay pits — no. 29, 150, and 273 — were not
involved in the correspondence analysis of houses, they were included in the model because
the occurrences of decoration styles were significant. Their relative chronological posi-
tion in development corresponds to the proportions of decoration style (7ab. 6; pit no. 150
corresponded to phase 2A; pit no. 273 with phase 2B and pit no. 29 with phase 2C). The
results of Bayesian modelling show sufficient agreement (Fig. 1) for the sequence model.
Although the probability modelling was distorted by the calibration curve plateau, which
occurs roughly between 5200 and 5000 BC, the modelled data supports the relative chro-
nology framework. Moreover, no significantly low agreements were detected. This implies
that both houses were used at different times and are non-contemporaneous. In accord-
ance with the chronology framework, the differences between samples from fenced area
pit no. 343 and the loam pit of house no. 15 are more apparent. This implies the maximum
occurrence of filled-in bands in the Litovicky Stream basin in 5/91-5086 cal BC (95.4%
probability) and likely corresponded to the late stage of the LBK at Bylany (Pavlii — Zd-
potockd 2013, 27). Overall, as the later decoration style (epsilon20) is presented by a few
sherds, and the radiocarbon dating of Hostivice-Sadova site shows long settlement conti-
nuity, it could suggest the longer duration of the filled-in band tradition (Trampota — Kvé-
tina 2020) in the Litovicky Stream basin.

! House no. 4a and 23 are based on sherds from a house unit comprising related loam pits. Proportion corre-
sponds to phase 2A of the LBK culture in the case of house no. 4a and phase 2B of the LBK in the case of house
no. 26. Due to the low presence of decorated sherds, they are not considered in the overall development scheme.
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The role of fenced areas in Early Neolithic society

Generally, empty fenced areas during house occupation could be similar to the central
areas of Neolithic rondels (Stiuble 2013, Iél’dky etal. 2019, 43-67; Blazkovd 2020, Vond-
rovsky 2021, 324-327). Since we do not have any evidence of activities like crop growing
or animal husbandry, we can only suggest how the first farmers used these enclosed areas.
One possibility is a social or ritual zone, as is assumed in the case of connected houses
(Riedhammer 2003, 483-485; Czerniak 2013). As these situations are not well preserved,
we do not have any reliable evidence of entrances to fenced areas. However, the fenced
area of house no. 15 from Hostivice-Sadova could be accessed from the northern part of
the adjacent house, as postholes are missing here. On the other hand, the eastern part of
the longhouse trenches from Hostivice-Sadova are interrupted, which could have been the
entrance allowing access to the fenced area. This position suggests that the fenced areas
were reserved for exclusive use by household members because the entrances are located
in the northern part of the houses and go directly towards the fenced area (Podborsky 2011).

Dividing the development of Hostivice-Sadova into four chronological phases, where
two entail a house with a fenced area, suggests a potential social or hereditary relationship
between these two specific households. Social relations might be indicated by motives
in peripheral areas of the vessels. The variability determines the diversity of relation and
vice versa (Pechtl 2015, 566; Gronenborn et al. 2017). However, the proportion of the
classified secondary ornaments on individual ceramic fragments is not considerable for
socio-cultural analysis. On the other hand, the possible inheritance relationship between
the longhouses can be seen in their almost identical construction elements. Both houses
consist of a ground plan with a tripartite division with double postholes at the southern
ends, and the northern ends are defined by a trench with an entrance at the eastern part
(the same as for house no. 3 and 9). Although both differ in their total lengths (house no. 1
is 48 m long and house no. 15 is 35 m long), they exceed the limit for extreme houses
(Pechtl 2009, 188; Podborsky 2011). It is also noteworthy that the other houses from Hosti-
vice-Sadova dated to phase 2A consisted only of central parts, which supports the distinct
perception of house no. 1 and its social or economic significance. The southern and northern
section of three-part division of longhouses had their own informative values connected
with social-economical differences in Early Neolithic society (Pavlii 2013; Gomart et al.
2015, 243-245), although the functional interpretation of individual parts is still discussed.
Traditionally, a southern section with a greater density of postholes is interpreted as a raised
floor or a storage area on the second floor (Soudsky 1966, 29; Paviik 1986; Coudart 1998;
Pavlii 2000, 218).

Another point of view is a specific economic behaviour displayed in distinct finds ac-
cumulated near houses, especially in grinding-milling tools and faunal remains. The num-
ber of grinding-milling tool fragments from loam pit no. 84 in house no. 1 may indicate
household specialisation in food storage or production (Hachem — Hamon 2014). Howev-
er, the grinding-milling tools were used for a long time and deposited fragments of finds
could be associated with the previous stage of settlement (Kvétina — Ridky 2017, 132). In
addition, at the Hostivice-Sadova site as at most of other Early Neolithic sites, we do not
have evidence of storage pits implying the accumulation of supplies in these unique hous-
es (Rocek 2020). In addition to stone artefacts, animal remains play an important role in
socio-economical differences. Hachem (2000) analysed the spatial distribution of wild and
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domesticated animal remains to investigate the correlation between the archaeozoological
assemblage and the dimensions of the domestic structure. As the faunal remains from the
Hostivice-Sadova site were almost uniform and with a minimum of wild animals, there
seem to be no significant differences in consumption (Hachem 2000; Kovacikovd et al.
2012, 85). Only loam pit no. 50 is exceptional, as it contained a large amount of animal
bones (7ab. 2). The weight of the archaeozoological assemblage implies that the animal
remains could plausibly signify discarded remnants from food preparation at house no. 1.
However, we currently lack evidence of specialisation among later households. On the
other hand, certain houses with a low occurrence of decorated vessel fragments were not
included in the relative chronological framework, but these houses lack evidence of archaeo-
zoological remains or the density of finds were low.

The length of the houses, the construction of the southern ends, and even fenced areas
lead to the conclusion that these two households represent the prestige of their inhabitants
(Paviik 1986, 373; Pavlii 2000, 269; Pechtl 2009, 194; Kvétina — Ridky 2019). The fenced
areas could be associated with individuals possessing higher social status (Pechtl 2009)
conferred due to their experience or organisational ability. On the other hand, regardless
of the association between houses with fenced areas and particular persons, these special
houses could be venues for short-term ritual activities like feasts, ceremonies or even meet-
ing places (Soudsky 1966, 57; Kvétina — Iéz’dk)? 2019, 177). Furthermore, long-term site
occupation featuring two distinguished houses, each representing a specific decorative style
tradition, indicates continuity in traditions reflected by the duration of decoration style.

Conclusion

We aimed to combine the different approaches toward studies of pottery fragments to offer
a possible new viewpoint of unusual Early Neolithic longhouses. We generated several
results from analysing the sequence of development and the nature of ceramic waste in
the case study of Hostivice-Sadova. While the formation processes are complicated, as
previous studies have demonstrated, different trajectories can be reconstructed in this case
through development based on a defined sequence of the use of the settlement area. The
morphometric characteristics of pottery fragments demonstrate that pits in fenced areas
were not used for refuse disposal and were filled in later than loam pits alongside the hous-
es. As important records of other parts of the settlement area are missing, we cannot lo-
cate the areas of primary deposition. Thus, most of the pit fills have been formed by either
intentional redeposition of already transformed waste, natural processes, or combinations
of both. However, the earliest artificial stage appears to have been formed more intention-
ally than the others, which could be interpreted as deliberate filling of the pit before the
house construction. As the morphometric characteristics were generally better preserved
in the loam pits alongside the houses, these contexts were used as the basis for the relative
chronology of the settlement in order to achieve a more accurate model. In both cases, the
disproportion in the typochronology and morphometry of pottery, together with intervals
of radiocarbon dates, implies that the fenced area was without pits while houses were occu-
pied. Moreover, the ground plans of the houses, their lengths, and fences occurring in the
two following LBK phases should be evidence of the extraordinary social status of these
selected houses.
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The settlement at Hostivice-Sadovd is partly contemporaneous with the settlements at
Sestakiv statek in Praha-Liboc. The proportion of individual decoration styles combined
with radiocarbon dating testify to the continuity of a residential area at Hostivice-Sadova
during the middle stage of the LBK culture. The result shows a longer duration of a spe-
cific decoration style at the Litovicky Stream basin, especially at the Hostivice-Sadova
site, which could be associated with the social or economic position of houses with fenced
areas. This suggests that this decorative style may have held greater significance in the
region’s cultural context.

This research was financially supported by the Charles University Grant Agency, project no. 202422
‘Comparison of relative and absolute chronology of the first farmers settlement areas in Sdrka-stream
basin’ implemented at the Faculty of Arts of Charles University.
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RESEARCH ARTICLE - VYZKUMNY CLANEK

Vyvoj rané stredovékého centra ve Staré Boleslavi
optikou radiouhlikového datovani etaZzového pohrebisté
p¥i bazilice sv. Vaclava a kostele sv. Klimenta

The development of the early medieval centre of Stara Boleslav
revealed by radiocarbon dating of the multi-level cemetery
at the Basilica of St Wenceslas and the Church of St Clement

lvana Bohacova - Nikola Kostova

Conducted in numerous phases, the rescue archaeological excavation of the early medieval Premyslid
centre in Stard Boleslav (central Bohemia) brought, among other things, completely new and fundamental
knowledge of the development of the core of the site, where the first collegiate chapter in Bohemia was
Sfounded in the years 1039-1046. The establishment of the chapter along with the Basilica of St Wenceslas
and subsequently the Romanesque Church of St Clement in its immediate vicinity is also related to the
transfer of intensive burial from outside the town to these churches. A test pit dug near the Church of
St Clement in the immediate vicinity of the southern apse of the basilica in 2005 captured the multi-level
development of this cemetery. The test pit is the only place where it is possible to positively distinguish
burials made after the construction of the Church of St Clement (c. first half of the 12th century) from the
earlier phase of burial. The superposition of up to 10 graves was used to interpret the development of the
site and its chronology. The analysis combines archaeological and historical sources with probabilistic
modelling of radiocarbon dates from skeletal remains. The results confirmed the correctness of the pre-
viously proposed basic course of the early medieval development of the site and its chronology, but also
specified the beginning and end of the burial, which the radiocarbon model pushes deeper into the past
than originally assumed. Radiocarbon dates also indicate that the Church of St Clement was built in the
period around the middle of the 12th century rather than at its beginning.

Early Middle Ages — central site — multi-level cemetery — radiocarbon dating — Central Bohemia

Mnoha etapovy zdchranny archeologicky vyzkum rané stiedovékého premyslovského centra ve Staré
Boleslavi (stiedni Cechy) pFinesl mimo jiné zcela nové a zdsadni poznatky o vyvoji jadra lokality, kde
byla mezi lety 1039—1046 zaloZena prvni kolegidtni kapitula v Cechdch. Se zaloZenim kapituly spolecné
s bazilikou sv. Vaclava a posléze romdnskym kostelem sv. Klimenta v jeji bezprostredni blizkosti souvisi
i presun intenzivntho pohrbivani z extravildnu k témto kosteliim. V roce 2005 zachytila sonda umisténd
pri kostele sv. Klimenta v bezprostredni blizkosti jizni apsidy baziliky etapovy vyvoj tohoto pohrebiste.
Sonda je jedinym mistem, kde lze jednoznacné oddélit pohrby mladsi, nez vystavba kostela sv. Klimenta
(ca 1. pol. 12. stoleti) od starsi faze pohrbivdni. AZ desetindsobnd superpozice hrobii byla vyuZita pro
ovérenti interpretace vyvoje lokality a jeji chronologie. Analyza kombinuje archeologické a historické pra-
meny s pravdépodobnostnim modelovdnim radiouhlikovych dat z kosternich pozistatkii. Vysledky potvr-
dily spravnost drive navrieného zdkladniho clenéni rané stiedovékého vyvoje lokality a jeji chronologie,
ale také upresnily pocdtek i zdavéer pohrbivani, které radiouhlikovy model posouvd hloubéji do minulosti,
neZ bylo pitvodné predpokldddno. Radiouhlikovd data také naznacuji, Ze vystavba kostela sv. Klimenta
spadd spise do doby kolem pol. 12. stoleti, nez na jeho pocidtek.

rany stfedovék — centralni lokalita — etdZové pohtebist& — radiouhlikové datovani — stfedni Cechy
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Uvod

Stard Boleslav predstavuje jednu z centralnich lokalit raného premyslovského stitu. Situo-
vand byla na severovychodnim okraji jeho krystalizaéniho jadra (Obr. I). Tento rezidencni
hrad nejstarSich Premyslovci patii zejména kvili vrazdé kniZete a pozdéji hlavniho Ceské-
ho svétce Véclava v roce 935 k centriim, ktera jsou ve stfedovékych pisemnostech zmitio-
vana nejcastéji. Vyznamnou a z historického hlediska neprehlédnutelnou udalosti je rov-
néZ zaloZeni nejstar$i kolegidtni kapituly v Cechach, k némuz piistoupil kniZe Bietislav 1.
mezi lety 1039-1046.

Intenzivni archeologicka kampaii ve Staré Boleslavi zapoc¢ala koncem 80. let minulé-
ho stoleti a kulminovala mezi lety 1991 az 2005. Dosavadni archeologické vyzkumy pro-
kézaly, Ze Stard Boleslav patif k neCetnym lokalitdm raného stiedovéku v Cechéch, jejiz
historické terény jsou ve zna¢ném rozsahu i mocnosti dochovany v prostoru dodnes Ziji-
ciho méstského historického jadra a nebyly doneddvna zasaZeny vétsi stavebni aktivitou.
Historicky vyvoj Staré Boleslavi v raném stfedovéku 1ze na zdklad€ dochovanych kultur-
nich vrstev a dosud existujicich vyjimecnych stavebnich pamatek, které jsou s nimi prova-
zany, Clenit do nékolika sidelnich horizontd. Na zaklad€ keramického inventére z prileh-
Iych souvrstvi a historické datace staveb je mozné dospét k detailnéjSimu chronologickému
¢lenéni rané sttfedovékého vyvoje Staré Boleslavi, nez jaké by poskytla zakladn{ a bézné
uZivand archeologicka chronologie raného sttedovéku.

Intenzita a ¢lenitost osidleni dovolila sestavit relativni chronologickou sekvenci staro-
boleslavské rané stftedoveéké keramiky zaloZenou na nosnych stratigrafiich. Ta byla propo-
jenas poznatky z vyznamnych stratigrafif Prazského hradu a posléze také z premyslovské
Budce. Vyvoj téchto lokalit se jevi z hlediska promén keramického inventare jako ndpad-
né synchronni. Relativni sekvence rané sttedoveéké keramiky tzv. prazského okruhu byla
provazéna s neCetnymi daty z historickych prament, piipadné s ojedin€lymi daty dendro-
chronologickymi, kterymi tyto centrdlni lokality jako jedny z mala disponuji (naposledy
Bohdcova 2022b). Pro zaveér stiedohradiStniho obdobi a starsi fazi obdobi mladohradist-
niho (ca 900-1100) se podarilo ukotvit postupné a jasné definovatelné promény keramické
produkce na ose absolutni chronologie alespon formou rizné dlouhych intervald. Vzhle-
dem k shodnému vyvoji keramiky tzv. prazského okruhu pfinejmensim v centralni ¢asti
Cech lze tyto poznatky vyuZit v rdmci komparativniho studia sidelniho vyvoje krystali-
zaéni oblasti raného Ceského statu (napt. Varadzin 2010; Stefan — Hasil 2014, 482—483).
K tomuto posunu v poznéni ¢eského raného stfedovéku obecné vyzkum ve Staré Boleslavi
vyznamné prispél a nova zjisténi mohou toto poznani dale prohlubovat. Intervaly, které se
dnes pohybuji v rozpéti nékolika desetileti, je mozné v budoucnosti verifikovat, dopliiovat
i zpfesiiovat.

Vyjimecnou prileZitost k ovéfeni ziskanych poznatkii o vyvoji staroboleslavského centra
a doplnéni novych dat absolutni chronologie ptinesl v roce 2005 zdchranny vyzkum vyvo-
lany pokracujici revitalizaci vychodni ¢4sti kapitulniho aredlu. Vyzkum se dotkl kli¢ového
prostoru, v némz kostel sv. Klimenta (stavebné historicka datace: 1. polovina 12. stolet{)
tésné sousedi s jizni apsidou baziliky sv. Vaclava (vystavba 1039-1046). Vykop zastihl
celou sekvenci vyvoje lokality od jejich pocatki pres zaloZeni obou staveb provazenych
intenzivnim pohtbivanim, Gpravou ploch i dalsi stavebni ¢innosti, aZ po novodobé zasahy.

s Xz

Cilem tohoto prispévku je verifikovat a uptesnit chronologii vyvoje centrdlni ¢asti lokality
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Melnik.

Obr. 1. CentrédIni mista
ve stiednich Cechéch o Boleslav

v 10. stoleti: 1 — bez jas- S i AR Pcany Libice
né datace zavére¢né faze; | - ke 7 |

2—horizont | — centra pred IR S

pfelomem 9. a 10. stole- e
ti; 3 —horizont Il — centra
vznikla kolem roku 900;
4 — horizont Il — centra
vznikajici od 30. let 10. sto-
leti; 5 — benediktinské
klastery 10. a 11. stoleti;
6 — kapituly 10. a 11. sto-
leti. V prazské aglomera-
ci vyznacen klaster sv. Jifi
a kapitula prazského
kostela. Upraveno podle
Bohdcovd 2022a.

pomoci pravdépodobnostniho modelovani radiouhlikovych dat ziskanych z kosternich po-
zustatkl z pohtebist, jejichZ podatky podle dosavadnich pozorovani souvisely se vznikem
obou sakrélnich staveb. PrileZitosti, které umoZznuji dil¢i tseky rané stftedoveékého vyvoje
dokumentovaného archeologickym vyzkumem propojit jednoznacné s chronologif v abso-
lutnich datech, jsou zcela vyjimecné. Ziskané poznatky z této vyznamné lokality tedy mo-
hou déle prohloubit nase poznani chronologie raného stiedovéku ve stiednich Cechach

1 v obecné roviné.

Archeologicky vyzkum Staré Boleslavi a jeho pf¥inos
pro studium raného stfedovéku v Cechach

Zékladni informace o vysledcich vyzkumu v jadru Staré Boleslavi v letech 1988-2005
byly publikovany v kolektivni monografii (Bohdcovd 2003a) i v fadé dil¢ich studii (napft.
Bohacova 2006; 2010; 201 1a; 2022a). Ziskané prameny pochazeji témér vylucné z vy-
zkumu zachranného, vyvolaného zejména budovanim a rekonstrukcemi inZenyrskych siti
v historickém jadru dne$niho mésta. Vyzkum byl pres omezeni vyplyvajici z jeho charak-
teru pojat jako systematicky. Zaméten byl na konkrétni otazky vzniku a vyvoje lokality
a jejich postupnych promén. Proto byla zejména v etapach rozsahlych rekonstrukénich
praci piimo v historickém jadru lokality prosazovdna metoda detailniho vyzkumu kvali-
fikované vybraného vzorku mist s nosnymi stratigrafiemi, a to v¢etné vykoput pro inZe-
nyrské sité, v jejichz liniich (Sife v rozpéti ca 100-200 cm) byly historické terény rovnéz
rozebirdny po pfirozenych vrstvach.
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Ke klicovym poznatkiim ndleZi zji§téni prvotniho opevnéni lokality hradbou s celni
kamennou plentou a dievénou vyztuZi, tj. hradbou typickou pro soudoba stiedoceska pre-
myslovska centra, jejiZ vystavba spada priblizné do obdobi kolem roku 900. Neméné diile-
7Zité je ovéteni existence i datace unikétni celokamenné hradby na maltu, spojované kroni-
karem Kosmou se stavebni aktivitou Boleslava I. ve druhé tretiné 10. stoleti. Prekvapiva
jsou zjisténi tykajici se rané stftedovéké sakralni architektury. Vyzkum prokazal dochova-
ni témér kompletniho ptidorysu baziliky sv. Vaclava (ptivodné sv. Kosmy a Damidna),
zaloZené Bretislavem I. pred polovinou 11. stoleti (Kosmas II: Bretholz 1923). Jde o je-
den z méla prikladl takto ucelené zachované stavby daného stafi ve stiedni Evropé. Jeji
dispozice typové vychazi z klasického bazilikalniho trojlodi, v tomto piipadé doplnéného
kryptou (Bohdcova 2022a). Soucasné byl potvrzen mladsi ptivod rané sttedovékého kostela
sv. Klimenta, vystavéného v jeji bezprostiedni blizkosti s odstupem nékolika desetileti.
Datace této stavby byla dlouho pfedmétem diskusi, nebot &ast odborné vefejnosti (Spacek
2012) dosud hleda souvislost mezi timto kostelem se starobylym patrociniem (respektive
jeho nedoloZenym predchidcem) a kostelem sv. Kosmy a Damidna, u jehoz dveii doslo
k vrazdé knizete Vaclava. Vyzkum dolozil, Ze k prvé zasadni proméné pudorysu baziliky
dochézi pravé v souvislosti s vystavbou kostela sv. Klimenta, kter4 je kladena predbézné
do prabéhu 1. poloviny 12. stoleti. Rozsahlymi tpravami neprosla tehdy jen bazilika, u niz
byla kromé& nové krypty snesena jizni kaple, ale i okoli obou kostelt.

Archeologické vyzkumy dokumentuji postupné a v mladsi fazi i pomérné rychlé pro-
mény Staré Boleslavi od zavéru stfedohradiStniho obdobi do pocatku vrcholného stfedovéku.
Ziejmé jiz pocatkem 13. stoleti se nartst kulturnich terénti zastavil. Vrcholné sttedovéké
obdobf je zatim v nalezovych situacich zastoupeno zcela vyjime&né (Bohdcova — Spacek
2001). Razantni zménou prochdzi Stard Boleslav po zaloZeni kapituly pred polovinou
11. stoleti, kdy se evidentné proménuje funkce prostoru zejména v centrdlni ¢asti. Na plo-
Se, pivodné vyhrazené béznym sidlistnim aktivitdm, postupné vyrastaji sakralni stavby,
do jejichz blizkosti se z extravilanu presouva pohrbivani. Velka ¢ast volnych prostranstvi,
paterni i dil¢ lokalni komunikace v blizkosti kostelti, jsou zpevnény kamennym posypem
z lamané opuky &i piskovcovymi bloky. Sirsi okoli kapitulni baziliky je postupné v priibé-
hu dalsich desetileti ¢lenéno do dil¢ich aredlu, jejichz funkce, dispozice a piipadna dalsi
zastavba nejsou dosud detailnéji poznany.

Nové prameny k ovéreni archeologické chronologie vyvoje lokality —
zachranny vyzkum pri kostele sv. Klimenta a jeho metodika

V roce 2005 si pokracujici rekonstrukce aredlu vyzadala poloZeni sondy v souvislosti
s budovanim odvodnéni sakralnich staveb (Obr. 2). Sonda €. 16 o rozmérech 900 x 180 cm
byla poloZena bezprostiedné pri severni zdi kostela sv. Klimenta. Tento prostor byl témér
v celé plose v roce 2003 zasaZen neohldSenym sniZzenim terént o ca 70-80 cm, pri¢emz
doslo k odstranéni svrchni ¢4sti rané sttedoveékého souvrstvi. Pro dokumentaci a ndsledny
vyzkum se podarilo zachranit pouze nevelky blok situaci pfi severni zdi kostela.

Po odstranéni hornich, z¢asti novovékych a misty i recentnich vrstev, byla sondou 16

s Xz

odkryta svrchni ¢ast hibitovniho horizontu, ktery tvorila homogenizovand piscitohlinita

vrstva, v jejimz ramci, a predevsim v jeji svrchni ¢asti, nebyly hrany hrobovych jam na-
chdzejici se v pocetnych superpozicich rozliSitelné. Dokumentovéna byla jejich az deseti-
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Obr. 2. Stara Boleslav.
Umisténi sond zachran-
nych vyzkuma (1927,
1997, 2003 a 2005) v his-
torickém jadru lokality
(carkované vyznaceny
hrany sond/vykopu, cer-
chované linie fez(, podle
Bohdcovd 2005, doplné-
no o sondu 16/2005).

Sv. Vaclav

ndsobnd superpozice. Pti severni hrané sondy byla, prekvapivé ve znac¢né vzdélenosti od
zdiva kostela sv. Klimenta, zachycena na két€ ca 172,30-40 m n. m." nepravidelnd hrana
vkopu pro jeho zaloZeni (14619 — viz niZe Obr. 3—-5; v zapadni ¢asti sondy zaujimal vkop
celou jeji §ifi). Vé&tSina hrobt byla zahloubena do vyplné vkopu. Nejstar$i hroby byly
v ramci vkopu ukladéany priblizn€ do trovné povrchu puvodniho podloZi, tj. na kétu ko-
lem 171,50 m n. m. Pod hroby tvorily vyplil zdkladového vkopu, ktery dosahoval na své
bazi drovné kolem 170,50 m n. m., vrstvy s vy$§im obsahem stavebniho odpadu, zejména
maltoviny. Pod nepravideln€ zvinénou sténou vkopu bylo zachyceno né€kolik hrob, kte-
ré jeho hrana ¢astecné porusovala (Obr. 6). Nekteré z nich zasahovaly jiZ do podloZniho
pisku. Severnf sténa sondy protala recentni vykop pro inZenyrské sit¢ (14621). Historické
terény tak ztstaly misty zachovany jen mezi hrobovymi jamami pfi dné sondy, kam vy-
kop jiZ nezasahoval. Byly tvoreny hlinitopis¢itymi vrstvami, v nichZ bylo mozné odliSit
tfi polohy (Obr. 4: 14008A, B, C), a hlinitou vrstvou ptdniho typu, nasedajici na pis¢ité
podloZi (14009) s ojedinélymi zlomky star$i mladohradi$tni a stfedohradiStni keramiky.
Tato vrstva, stejné jako piscité podloZi, byla pti zdpadni hrané sondy protata vkopem
pro vystavbu jizni apsidy baziliky sv. Vaclava. V misté nejbliz§tho kontaktu obou staveb

! Do roku 2001 byly vyikové tdaje zdchranného archeologického vyzkumu udévény tradiéng v systému Jadran,
veskeré udaje v této praci jsou vztahovany k systému Balt po vyrovnani.
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Obr. 3. Stara Boleslav 2005.
Sonda 16 v pohledu od vy-
chodu. Postup vyzkumu v sek-
toru C a D. Vlevo zékladové
zdivo kostela sv. Klimenta
(foto autofi vyzkumu).

byl dokumentovéan vztah jejich zakladovych vkopd (Obr. 5: bazilika — 14626, kostel
sv. Klimenta — 14619; Obr. 7).

Vysledky a interpretace

Terénni vyzkum

Vyzkum zachytil v zdpadni ¢asti sondy postupny vyvoj v misté nejblizsiho kontaktu
obou rané sttedovekych sakralnich staveb. Pocétky lokality, alesponi dle inventare nejstar-
Sich vrstev, spadaji do obdobi nastupu nejmladsi stfedohradistni keramiky, ktery je kladen
priblizné k roku 900 (Bohdcovda 2011a; 2022b). Vyzkum potvrdil, Ze po nejstarsi sidelni
etapé, jejiz stopy jsou dochovany vzhledem k intenzivnimu pohibivani v prostoru sondy
jen zcela sporadicky, nasledovalo zaloZeni baziliky. V jeji bezprostfedni blizkosti byly
postupné zakladany hroby. Vzhledem k tomu, Ze dosud nebyl zjistén Zadny hrob poruseny
zaklady baziliky, bylo pfedpokladano, Ze do nejstarsi faze pohrbivani nalezi trojita super-
pozice hrobti ve vychodn{ ¢asti sondy (H227-H229) a dva détské hroby pfi apsidé baziliky



Obr. 4. Stard Boleslav. Rez 3
v sondé 16 dokumentuijici
zapadni sténu sektoru B jako
jediny zachycuje nérust his-
torickych terénd v misté je-
jich minimélniho poskozeni
intenzivnim  pohfbivanim.
Vrstvy 14008B a C jsou jedi-
nym pozUstatkem souvrstvi,
starSim neZ nejstarsi pohtby.
Vkop kostela sv. Klimenta
(14619) je v horni ¢asti po-
ruden pouze hrobem H220,
celé souvrstvi pak recentnim
vykopem pro vedeni inZe-
nyrskych siti (14621). Data-
ce dle keramickych nélez(:
1 — RS4.1; 2 — RS3—4 bez
rozliseni; 3 —RS4.2; 4 -VS1;
5-VS2; 6 —N; 7 — Zelezna
kovani. O — opuka, P — pis-
kovec.

Obr. 5. Stara Boleslav. Rez 7,
7A v zapadni casti severni
stény sondy 16/2005 zachy-
cuje vztah zakladového vko-
pu kostela sv. Klimenta ke
zdivu apsidy baziliky a jako
jediny dokumentuje nartst
rané stfedovékych sou-
vrstvi v mistech mimo trasu
vykopu pro inZenyrské sité.
Legenda viz Obr. 4.
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Obr. 6. Stara Boleslav. Sonda 16/2005 v pohledu

Obr. 7. Stara Boleslav. Sonda 16/2005 v pohledu

od vychodu. Hrob H235 je uloZeny do zékladové-
ho vkopu baziliky. )eji zakladovy vkop i hrob jsou
poruseny zakladovym vkopem pro kostel sv. Klimen-
ta, jehoz piscita heterogenni vypln (vlevo) zasahu-
je az ke zdivu jizni apsidy baziliky (vpravo nahote)

od vychodu. 1 — povrch vrstvy padniho typu; 2 —
spodni ¢ast vyplné zakladového vkopu pro jiZni apsi-
du baziliky; 3 — vypli hrobové jamy H235; 4 — zdi-
vo jizni apsidy; 5 — vyplf zakladového vkopu pro
kostel sv. Klimenta (foto autofi vyzkumu).

(foto autofi vyzkumu).

v jeji zapadni ¢asti (H234 a H235). S urcitym ¢asovym odstupem byl v prostoru pohtebisté
zalozen kostel sv. Klimenta. Jeho zdkladovy vkop poskodil nejstarsi hroby i zdkladovy vkop
pro jizni apsidu baziliky. Mezi trovni povrchu, z néhoZ byly hloubeny zdklady baziliky
sv. Vaclava (dle rozhrani zdkladového a nadzemniho zdiva — viz Bohdcovd 2003b, 184)
a urovni, do niZ byl zaloZen kostel sv. Klimenta, doslo k narastu hrbitovniho horizontu
ca 0 50-55 cm (Obr. 5). V zasypovych vrstvach zdkladového vkopu kostela sv. Klimenta
se vyskytuje vedle starSich nalezi vyhradné keramika nejmladsi faze mladohradiStniho
obdobi. Krom toho vrstvy obsahuji ¢etné doklady stavebni ¢innosti, véetné zlomku hlavice
sloupu, k niZ nachdzime ptimou analogii v patce sloupu v mladsi zapadni ¢asti krypty.
Zalozeni kostela sv. Klimenta je predpokladano v pribéhu 1. poloviny 12. stoleti, a to
dle stavebné historického vyzkumu i vzhledem k vysoce kvalitni freskové vyzdobé docho-
vané v jeho interiéru. Jeji vznik je kladen do prubéhu 3. ¢tvrtiny, resp. 60. let 12. stoleti
(Stranskd — Vseteckovd 2011, 288-289; naposled Dientsbier et al. 2023, 120—122) a neni
spojovdna s prvotni Gpravou stén stavby. Archeologické poznatky vychazejici ze strati-
grafie a chronologie keramické sekvence (naposledy Bohdcovd 2022b) podporuji hypoté-
zu, dle niZ je tfeba pocitat se zaloZenim kostela sv. Klimenta nejdiive po roce 1100. Na
zaklad€ vertikaln{ i horizontdlni stratigrafie bylo vyclenéno sedm zédkladnich horizontd
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horizont 0

kostel sv. Klimenta

jizni apsida
baziliky sv. Vaclava

horizonty I-11

pficka viozena
‘mezi kostely

kostel sv. Klimenta

jizni apsida
baziliky sv. Vaclava

‘ zem (1)

Obr. 8. Stara Boleslav. Hbitovni horizonty O a |I-Il v sondé& 16/2005 (graficka Gprava L. Raslova).

pohtbivani (0-VI; Obr. 8—10): dva pro etapu predchazejici zaloZeni kostela sv. Klimenta
(5 hrobt) a pét horizonti pro nésledné pohibivéni pii ném (14 bezpecné identifikovanych
hrobt). Samostatny horizont nebyl vy¢lenén v piipadé, pokud se v superpozici s ostatni-
mi hroby daného horizontu nachdzel pouze hrob jediny. Jeden z odkrytych hrobu (H231)
nelze ke konkrétni fazi pohrbivani priradit.

Do zavérecné faze pohtbivani v aredlu pii bazilice spadaji jiZ jen ojedinélé hroby, dolo-
Zeno je i jejich nestandardni uloZeni. Vzhledem k tomu, Ze htbitovni horizont obsahoval
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Obr. 9. Stara Boleslav. Hfbitovni horizonty Ill a IV-V v sondé 16/2005 (graficka Gprava L. Raslova).

zna¢né mnozstvi sekundarné premisténych kosternich pozistatku (at jiz jako jednotlivé
kosti v rdmci vrstev hibitovniho horizontu ¢i zdmérn€ uloZenych do hloubenych hrobo-
vych jam), 1ze predpokladat, Ze zna¢na ¢ast hrobt neni dochovéna in situ a pocet vzajem-
né se narusujicich hrobi byl ve skute¢nosti jesté vys$si. Nasvédcéuje tomu i skute¢nost, Ze
v nékterych piipadech lezely kosterni pozistatky t€sné nad sebou, nékdy i v mnohacetné
superpozici, pfipadné mladsi hrob, obdobné situovany, nasedal bezprostfedné na ostatky

pohtbu starsiho, jehoZ ¢ast porusil.
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horizont VI

kostel sv. Klimenta

jizni apsida
bazilky sv. Véclava
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Obr. 10. Stara Boleslav. Hibitovni horizont VI v sondé 16/2005 (graficka tGprava L. Raslova).

Celkem bylo na plose sondy 16 identifikovano 20 pohibt in situ, dalsi dva jsou oznace-
ny jako nejisté (H221a a H236). V mnohych piipadech bylo obtiZné vztah hrobovych jam
jednoznacné stanovit, nebot jejich hrany nebyly dobte Citelné. Tyk4 se to predev§im H221,
v jehoZ ramci byly odkryty jest€ dalsi kosterni pozistatky, u nichzZ nebylo ani zfejmé, zda
néleZ{ totoZnému jedinci, nebo zda jde o dalsi naruSeny pohieb (H221a). Prifazeni k vyme-
zenym hrbitovnim horizontiim je nutné vnimat jako hypotézu, kterd méla umoznit alespon
zékladni interpretaci vyvoje pohibivani v dot¢eném prostoru.

Lze konstatovat, Ze na zkoumané ploSe byl zachycen nejen intenzivni, ale i pomérné
rychly vyvoj v historickém jadru lokality. Nejvyznamnéj$i promény se chronologicky radi
do mladsi faze mladohradiStniho obdobi, na jejimZ po¢atku byla zaloZena staroboleslavskd
kolegidtni kapitula sv. Kosmy a Damidna a prob&hly souvisejici zmény, které archeologie
pozoruje jako proménu charakteru kulturnich vrstev. Toto obdobi miZeme charakterizovat
jen nevyraznymi proménami keramické produkce. To zt€Zuje dataci kontextli na zakladé
keramiky, nehledé na to, Ze cely komplex vrstev hibitovniho horizontu je charakteristicky
opakovanym narusovanim starSich situaci.

Sonda 16 je jednim z mala zkoumanych mist, kde je moZné jednozna¢né oddélit star-
$1 a mlads{ fazi rané stfedoveékého pohrbivani pri obou sakralnich stavbach. Tyto faze lze
s vétsi ¢i mensi mirou presnosti datovat na zakladé vypovédi 1) stratigrafické sekvence,
2) keramického inventére a 3) historickych dat. Vzhledem k tomu, Ze disponujeme histo-
rickymi, resp. stavebné historickymi ¢i uménovédnymi tdaji o stojicich sakralnich stav-
béch a podle difvejsich zjisténi Zadny z hrobii nebyl porusen stavbou baziliky sv. Véclava,
bylo moZné predpokladat, Ze pocétky starsi faze pohrbivani spadaji do obdobi po vystav-
bé baziliky, tedy nejdrive tésné pred polovinu 11. stoleti. Pocatky mladsi faze pohrbivani
pak byly kladeny do pribéhu 1. poloviny 12. stoleti po dokonceni kostela sv. Klimenta.
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Radiouhlikova analyza

Radiouhlikové datovani bylo realizovano ve dvou fazich v letech 2014 az 2015 a v ro-
ce 2023 v Ceské radiouhlikové laboratofi (CRL). Cast vzorki z roku 2014 byla zpracovi-
na jeSté konvenéni metodou na nizkopozad'ovém kapalinovém scintilacnim spektrometru
Quantulus 1220. Ostatni vzorky byly jiZ zpracovany za pouZiti metody AMS. Méreni gra-
fitizovanych vzorki bylo v prvni fazi provedeno na urychlova¢i MICADAS na pracovisti
HEKAL ATOMKI HAS v Debrecenu. Vzorky z roku 2023 byly méfeny piimo v Ceské
radiouhlikové laboratofi na urychlova¢i MILEA.? Pro kalibraci vysledki a zpracovani sou-
boru byl pouzit program OxCal 4.4 spolu s kalibra¢ni kiivkou IntCal20 (Bronk Ramsey
2009; Reimer et al. 2020). Pti vyhodnoceni byla vyuZzita 95% hladina pravdépodobnosti
(sigma 2).

Vzorky pro analyzu byly vybrany ze sekvence pohibi v ramci desetindsobné super-
pozice hrob, a to ve vazbé na vySe zminénd historickd data. Prvé analyzy byly zaméteny
predevsim na ovéfeni datace pocatecni faze pohibivani pfi kostele sv. Klimenta s dtra-
zem na dataci H222, o jehoZ mimoradnosti svéd¢i mohutnd sbijend dubova rakev opatfena
nejméné jedendacti Zeleznymi Uchyty (Bohdcovd — Hosek 2014). Ve druhé fazi byla dosa-
vadni data doplnéna predevs§im o vzorky z hrobu ze starsi fiaze pohibivani, tj. pred zalo-
Zenim kostela sv. Klimenta. Radiouhlikova data méla potvrdit rozdéleni vyvoje pohrbiva-
ni do sedmi horizont (horizont 0—VI), stanovenych na zakladé vertikaln{ i horizontalni
stratigrafie a ndlezi keramiky ze zasypu hrobovych jam. K analyze bylo preddno celkem
10 vzorku ze sondy 16, u nichz bylo provedeno 12 méfeni (vzhledem k nedostatecnému
mnozstvi ziskaného kolagenu u dvou vzorki bylo provedeno opakované datovani H227
a H221). Ziskané vysledky jsou statisticky konzistentni (Tab. I).

Komparace vypovédi archeologickych dat a radiouhlikové analyzy

Archeologické prameny

RPEY

Plochu sondy 16 vyplnil z vétsi ¢asti vykop pro zdklady kostela sv. Klimenta, jehoz
severni obvodové zdivo tvorilo jizni hranu sondy. Vzhledem k tomu, Ze protilehla severni
hrana sondy byla zni¢ena recentnim vykopem, nemame k dispozici podélny tez, ktery by
postihnul veskeré stratigrafické vztahy mezi vrstvami a objekty. Sestaven byl alespon dil¢i
vyvojovy diagram zobrazujici zdkladn{ predély ve vyvoji v dané ploSe ve vztahu k vyvoji
hibitovniho horizontu (Obr. 15). Souhrnné prezentuje vysledky analyzy stratigrafie, kera-
mického inventare a radiouhlikovych dat ziskanych z kosternich poztstatki z deseti hrobu
etdZového pohrebisté.

Vypovéd keramickych nalezd naznacuje (Obr. 11-14, souhrnn€ Obr. 15), 7e Vet Cast
pohrbt, konkrétné prvé Ctyti zachycené drovné pohrbivani, nejspise ndlezi obdobi raného
sttedovéku (horizonty 0, I s dvéma trovnémi pohrbu a II). U ¢tvrté drovné pohibi (hori-
zont IT) miZzeme pouze konstatovat, Ze tyto hroby jsou hloubeny jest€ do terénd rané sti'e-
dovékého stafi. Mladsi pfimés nebyla rozpozndna u tif hrobt uloZenych v horizontu II

2 Protokoly z radiouhlikovych analyz budou soucésti zavérecné zpravy projektu GACR a budou dostupné v archi-
vu ARU Praha.
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stanoveny konvenéni | kalibrované stafri |koncentrace
stratigraficky| hrob | kéd vzorku |radiouhlikové 95,4% kolagenu
horizont stari pravdépodob. mg/g

1263-1508 (94.1%);
15941618 (1.3%)

10531075 (1.6%);
11561400 (93.8%)

kvalita vék | odbér
kosti | jedince | pro C'*

HVI H218 | CRL-14004 566195 76 neuvedeno| 6-9 kost

HV H220| CRL-14005 744+78 88 neuvedeno| 19-22 kost

HV H217 | CRL-15001 643190 1224-1436 (95.4%) 74 neuvedeno| 19-23 kost

H IV H221 | CRL-14007 625+33 1292-1400 (95.4%) 61 4 20-35 Kost
— 0s

HIV H221 | CRL-15428 597+34 1300-1410 (95.4%) 28 4-5

HII H226 | CRL-230889 893+18 LBRESIEER (R0, 102 4,5 nad 50 | Zebro

1151-1218 (74.2%)

888-1230 (94.6%);
1244-1256 (0.9%)

zékladovy vkop pro kostel sv. Klimenta

HII H222 | CRL-14008 978189 210 neuvedeno| 35-50 kost

1024-1050 (29.1%); Jebra,
HI H234| CRL-230892|  973+18 | 000105y (56 496) 50 5 145 | o
Zebra
1027-1054 (22.2%); .
HI1 H228| CRL-230890 963+18 10761156 (73.2%) 97 4,5 40-55 Qrstovy
¢l. ruky
778-782 (0.2%);
HI H227 | CRL-14006 991487 | 880-1229 (94.7%); 132 |neuvedeno
1245-1255 (0.5%)
35-45 kost
776-786 (0.7%);
HI H227 | CRL-14261 1018482 | 832-850 (1.1%); 134 |neuvedeno
876-1218 (93.7%)
HO  |H229|CRL-230891| 1020£19 |992-1034 (95.4%) 83 5 35-50 ()ng’;fél

Tab. 1. Prehled vzorkd a vysledky radiouhlikové analyzy. Hodnoceni jakosti vzorku kosti: 1 — nejvyssi kvalita,
6 — nevyhovuijici.

(H222, H226 a H230), u dalsich dvou ale nelze jeji pritomnost vyloucit (H225 a H233),
nebot se zde vyskytuji ojedinélé keramické zlomky nesouci nevyrazné rysy vyspélejsi pro-
dukce. Keramické ndlezy ze starsi faze vyvoje pohrbivani (horizont O a I) tedy nevybocuji
z rdmce starsi faze keramiky mladohradistniho obdobi, odpovidajici nejpozdéji poloviné
11. stoleti. K dataci pohibt tyto poznatky tedy neprispivaji, nebot 1ze predpokladat, Ze hro-
by byly zakladany do starSich sidelnich vrstev a soudoba keramika se v jejich zdsypech
nevyskytuje. Keramika mladsi faze mladohradiStniho obdobi se objevuje aZ v zdsypech
hrobu horizontu II a hrobd horizontl naslednych a zcela dominuje v celé mocnosti nadloZzi.
Sveédci to o opakovaném premistovani zeminy s obsahem zlomku star§ich obdobi. Vzhle-
dem k ndpadnému mnozstvi sidlistni keramiky ve vrstvach 1ze uvazovat i o vétsich terén-
nich dpravéch, k nimZ by mohlo dojit v souvislosti s rozsdhlou stavebni ¢innosti v celém
aredlu a jeho blizkém okoli nékdy v pribéhu 12. stoleti.

V hrobech mlad$ich (poprvé v horizontu III — H224, H232 a v ndslednych horizontech
IV-VI) se jiz nastup keramiky starsi faze vrcholného sttedovéku projevuje zietelnéji. Novo-
véka keramika se v zasypech hrobt nevyskytuje, i v nejmladsich situacich zcela prevazuje
pro boleslavskou sekvenci zcela typicka keramika mladohradiStniho obdobi (Obr. 11-14).
Pokud se objevi mladsi zlomky (staf{ je vyvozovéano pouze podle vyspélejsich technologic-
kych znaki), je jejich vyskyt zcela ojedinély a nemtizeme vyloucit, Ze jde jen o kontami-
naci plynouci z poruseni prevazné ¢asti souvrstvi novodobymi zdsahy, zejména vykopem
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13 14

Obr. 11. Keramika z vrstvy nasedajici na hibitovni horizont (13229). Dataci ztéZuje skute¢nost, Ze hrany
hrobovych jam nebyly ¢asto v ramci homogenizovaného htbitovniho horizontu rozlisitelné. Soucasné nelze
vyloucit kontaminaci vrstev, jejichZ hrany jsou v dokumentaci vyznaceny jako necitelné, materialem z re-
centnich vykopt (kresba L. Raslovd, foto K. Almassy).
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pod 14062

16 17 " 18

Obr. 12. Keramika z vrstvy nasedajici na hibitovni horizont (13229) a keramika z polohy (pod 14062) uza-
virajici vyplf vkopu pro stavbu kostela sv. Klimenta (kresba L. Raslovd, foto K. Almassy).
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pod 14062

Obr. 13. Keramika z polohy (pod 14062) uzavirajici vyplii vkopu pro stavbu kostela sv. Klimenta. 14006:
keramika z vrstvy, do nizZ byly postupné zakladany hroby mladsi faze pohtbivani po vystavby kostela sv. Kli-
menta. 14008 a 14009: keramika z nejstarsich vrstev zachovanych nad pis¢itym podloZim mezi hrobovymi
jamami (kresba L. Raslova, foto K. AImassy).
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14004 H224

14012 H198

19 " 20

17

18

Obr. 14. Keramika reprezentujici nalezy z hrobt mladsi faze pohibivéni (kresba L. Raslovd, foto K. Almassy).
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hibitovni
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1041 —1054; 1064 — 1134
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D RS4.2 [ RS4.2-VS2(?) avst EN CIVS1(?)

Obr. 15. Stara Boleslav. Dil¢i vyvojovy diagram zachycujici vyvoj pohtbivani vzhledem ke klicovym predé-
l&m ve stratigrafii sondy 16. Vyznaceny jsou vymezené hibitovni horizonty 0-VI, zndma historicka data
a modelované intervaly radiouhlikovych dat (viz Tab. 2) na hladiné pravdépodobnosti 2 sigma (cervené).
Doplnéno vysledky analyzy keramického inventare. RS4.1 — starsi faze mladohradiStniho obdobi (pol. 10. —
ca pol. 11. stoleti); RS4.2 — mladsi faze mladohradistniho obdobi (ca pol. 11. stoleti — 1200); RS3—4 — stfedo-
hradistni az mladohradistni faze bez rozliseni; VS1 — starsi faze vrcholného sttedovéku (13. stoleti); mladsi
faze vrcholného stfedovéku (14.—15. stoleti); N — novovék; barevné prechody znaci nejistotu urceni; biléd —
bez hodnotitelnych nélezl (graficka Gprava S. Babuskova).

pro inZenyrské sité. V zachycené stratigrafii vrstev zastupuji keramiku stfedohradistniho
¢i star§tho mladohradiStniho obdobi pouze nepocetné zlomky z torzovité zachovanych si-
tuaci z baze souvrstvi (Obr. 13: 14008 a 14009).

Vysledky analyzy keramiky z rané stfedovékych horizontut (0, I, pipadné II) tedy ne-
odporuji historickym tdajtim, jimiZ disponujeme. Potvrzuji v8ak, Ze pokud je v zasypech

2Nz

hrobt keramika stafi shodného s dobou pohibivani, jde o vyskyt spiSe vyjimeény. Datovani
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hrobi a terénti opakované porusovanych pohrbivanim a dal$imi zasahy je tak na zdkladé
keramického inventare neprikazné. Ndpadnou indicii vyvoje ve stratigrafii je v§ak promé-
na pohrebnich zvyklosti, jeZ se projevuje od horizontu IV zménou v uloZeni hornich konce-
tin. Ty jiZ nejsou srovnany podél téla, ale uloZeny na bfise nebo v kliné€. Nastup tohoto jevu
je obecné nachdzen v pocatcich vrcholného sttedoveéku (napt. Bohdcovd 2012, 185-187).
V nasem pripadé je provazen i vyskytem Zeleznych hiebt obklopujicich kostru (Obr. 10)
a dalSich artefaktd, indikujicich vyskyt kovanych rakvi (blize Hruskovd v tisku). Rakve
spojované hieby se v ¢eském prostiedi objevuji nejdiive ve 12.—13. stoleti a jisté aZ v no-
vovéku (Tomkovd 2005, 169-170). Vyjimecné postaveni v Ceském kontextu maji hroby
s rakvemi opatfenymi thlovymi pasovymi kovanimi z pohtebisté na akropoli Libice nad
Cidlinou, které neni mozné datovat pozd¢ji, nezZ do prvni poloviny 11. stoleti (Turek 1976,
302; 1981, 37-38; Kostovd 2014, 48-50). Pasova kovani v Cechach jsou zaznamenavana
ojedinéle, vesmés u hrobl spojenych s elitnim prostedim a s ne vzdy jasnou chronologii
(Praha — Prazsky hrad, Anezsky klaster; Bohdcova — HoSek 2014, 251).

V hrobech predchazejicich vystavbé kostela sv. Klimenta nebyl vyskyt Zeleznych ko-
vani ¢i jinych kovovych prvkl prokazan. Nejstar§sim pohrbem, uloZenym do sbijené du-
bové rakve s kruhovymi dchyty, je zde vySe zminény vyjimecny hrob H222. Ze spodni
¢asti zasypu zékladového vkopu pro kostel sv. Klimenta byly ale vyzdvizeny zlomky snad
pasového kovani a drobné silné zkorodované amorfni artefakty, ne vSak kované hieby,
typické pro mladsi ¢ast pohrebiste. Vyskyt pasovych kovani v pohfebnim aredlu pii bazi-
lice sv. Viclava je doloZen hrobem 36, odkrytym na bazi sondy 1/97 v rdmci mnohacetné
superpozice hrobu uloZenych bezprostfedné na sobé. Z hrobu muze se zachovala pouze
spodni ¢ast dolnich koncetin, jeho hrob vS§ak porusoval nejméné dva starsi hroby. Nélezo-
va situace v této ¢asti pohfebisté az na nékolik vyjimek neumoZziiuje stanovit chronologii
pohrbivani.

Radiouhlikova analyza

Pri vyhodnoceni radiouhlikovych dat miizeme vyuZit dvou vyse uvedenych vyraznych
pred€la ve vyvoji lokality, pro které navic zndme rdmcové historické datovani. Jde o za-
loZeni dvou cirkevnich staveb — baziliky sv. Vaclava a kostela sv. Klimenta. Podle strati-
grafického pozorovani v terénu bylo mozné odlisit hroby uloZené pred vystavbou kostela
sv. Klimenta a ty, které byly vyhloubeny do zasypu zdkladového vkopu tohoto svatostanku.
Pri modelovani vyvoje pohrbivani proto miZeme v téchto situacich pracovat s datovanim
post a ante quem (piikazy After a Before v kédovacim jazyce CLQ2), vztaZené vZdy k jed-
notlivym fazim pohtbivani a zakladani kostelnich staveb, pro které zndme rdmcova ka-
lendaini data (C_Date). Mala plocha sondy a velka kumulace hrobd navic nabizi moZnost
vyuzit k interpretaci dat i pfimé superpozice dvou a vice hrobt. Pfi modelovani chrono-
logické situace vychdzime z toho, Ze jednotlivé horizonty na sebe navazuji, ale zaroven
mezi vznikem jednotlivych kontextti mohla byt i jista ¢asova prodleva. Radiouhlikovou
analyzou nebyly datovany hroby horizontu III. Celkovy vicefazovy model vznikl kombi-
naci dat radiouhlikovych a kalendarnich.

Z vysledki radiouhlikové analyzy (Tab. 2; Obr. 16) vyplyva, Ze ostatky z nejstarsiho
hrobu star$i faze pohtbivani (H229, horizont 0) byly uloZeny v intervalu kratce pred ro-
kem 1000 a nejpozdéji prvni tfetinou 11. stoleti, tedy v obdobi predchdzejicim zalozeni
baziliky sv. Vaclava (mezi lety 1039-1046). Radiouhlikova data pro hroby horizontu I,
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xCal v 4.4 Bronk Ramsey (2021); ic data from Reimer et al (2020)
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Obr. 16. Modelovana situace radiouhlikovych dat z hrobt v sondé 16 (A___ =115,2).

model

které byly vyhloubeny jesté pred stavbou kostela sv. Klimenta, ale zaroven jiZ u stojici
baziliky sv. Vaclava, ukazuji na posledni tfetinu 11. nebo prvni polovinu 12. stoleti. Je v nich
patrny jisty odstup mezi vysvécenim baziliky (spojovany obvykle s koncem jeji vystavby),
k némuz mélo dojit kratce pied polovinou 11. stoleti, a datovanim prvnich hrobt, a to i kdy-
bychom predpoklidali, Ze byly uloZeny v nejstarSim mozném tseku intervalu kalibrované-
ho stari. Nabizi se otdzka, zda stavba kostela sv. Vaclava nemohla trvat dels$i dobu, nez se
predpoklada, tj. jesté po vysveceni kostela (1046). Datované pohiby nicméné nemusi patfit
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stratiaraficky kalibrované staFi Start horizontu, | End horizontu,
hogzont Y hrob kéd vzorku hrobu po modelaci, cal AD 95,4% cal AD 95,4%
95,4% pravdépodob. | pravdépodob. | pravdépodob.
HO H229 CRL-230891 994-1034 931-1037 1004-1048
Sv. Véaclav vystavba 1039-1046
. CRL-14261, 1045-1054 (2.1%);
H227 Combine | o/ 14006 1078-1153 (93.3%)
1041-1054 (6.1%);
HI H228 CRL-230890 1064-1134 (89.3%) 1037-1118 1086-1165
1043-1050 (3.1%);
H234 CRL-230892 1079-1143 (92.3%)
Sv. Kliment vystavba 1. polovina 12. stoleti
H226 CRL-230889 1153-1214
HII 1113-1199 1155-1285
H222 CRL-14008 1127-1224
H Il neodebrdno ? ?
H217 CRL-15001 1268-1388
. CRL-14007, 1294-1369 (94.4%);
HIVaHV H221 Combine CRL-15428 1385-1389 (1,1%) 1204-1365 1300-1401
H220 CRL-14005 1249-1386
HVI H218 CRL-14004 1312-1448 1307-1440 1314-1509

Tab. 2. Vysledky radiouhlikové analyzy po modelaci.

mezi prvni uloZzené kolem nové baziliky a mohou reprezentovat dobu postupného zapliiova-
ni prostoru hibitova. Detailni chronologii vyvoje pohbivani v okoli baziliky nedokdZeme
urcit.

Prvni pohiby horizontu II z poc¢atku mladsi faze hibitova byly ukladany jiz do zasypa-
ného zdkladového vkopu pro kostel sv. Klimenta. Dobu stavby urCujeme pouze rimcove,
nicméné dokoncena by méla byt nejspise pred 60. lety 12. stoleti, kam je umeéleckohisto-
ricky datovand vnitini vyzdoba, kterd ovSem neni prvni Gpravou interiéru. Z této nejed-
noznacnosti musime vychazet i pti modelovani chronologické situace. Predpokladejme,
Ze hroby horizontu I nemohly byt uloZeny pozdéji nez v 60. letech 12. stoleti a zaroveti
hroby horizontu IT nemohou byt star$i nez pocatek 12. stoleti. Mezi radiouhlikovymi daty
obou zminénych horizontl je patrny rozdil. Zatimco horni mozna datace horizontu I prak-
ticky neptekracuje polovinu 12. stoleti, nejstar§i mozné datovani horizontu II vychazi do
doby kolem poloviny tohoto stoleti. Horni hranice datovani horizontu II spada do prvni
tretiny 13. stoleti (viz Tab. 2) a odpovida slabym indiciim, které poskytuje keramicky in-
ventar ze zasypu hrobu.

Dalsi radiouhlikova data, kterymi disponujeme, se vztahuji aZ k pohtebnim horizon-
tam IV a V. Stratigraficka situace téchto dvou horizontl byla v terénu velice Spatné Citelna
anemuizZeme vyloucit, Ze vSechny analyzované hroby (H217, H220 a H221) patii ve skutec-
nosti do stejného horizontu. Z toho diivodu na horizonty IV a V pohliZime pfi vyhodnoceni
radiouhlikovych dat souhrnné; hroby byly uklddané postupné v rozmezi druhé poloviny
13. a celého 14. stoleti. Zdanlive vyssi stari celku H220 oproti datim hrobi H217 a H221
mize byt dano spiSe rozdilnymi metodami méfeni (AMS oproti konven¢nimu).

Zaveér pohrbivani v sondé 16 reprezentuje hrob H218 uloZeny béhem poslednich ti{
¢tvrtin 14. aZ v prvnich dvou tfetindach 15. stoleti (viz Tab. 2). Vzhledem k tomu Ze prekryv
dat jednotlivych horizontt je velky, zda se pravdépodobnéjsi, Ze k uloZeni tohoto pohibu
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Obr. 17. Kalibrovana radiouhlikové data vynesena na kalibra¢ni kfivku IntCal20.

doslo spiSe ve star§im aZ stfednim tiseku kalibrovaného intervalu neZ v maximalnim nej-
mlad$im moZzném rozmezi. Mezi hroby horizontii V a VI tak spiSe nebyl vyrazny asovy
predél. Podobné dvahy vsak limituje malé mnoZstvi vzorki pro jednotlivé fize a také roz-
méry sondy, kterd v rdmci celého hibitova zaujimd pouze malou plochu. Vyvoj ukladani
hrobt se mohl na riznych ¢astech hibitova lisit.

Data zpracovand jesté€ konvenéni metodou pfti kalibraci omezené na jednotlivé vzorky
vykazuji velmi Siroké intervaly kalibrovaného staif. Z vysledki modelované situace vyvoje
pohtbivani vSak vidime, Ze i tato data mohou ptinést zajimavé vysledky a zptesnit vysled-
nou situaci. Tvar vyslednych intervalt kalibrovaného staii udava priachod kalibraéni kiiv-
ky a je na ni pfimo zavisly (Obr. 17). Z této vlastnosti vychazi tvar vysledného intervalu,
ktery se jen vyjimec¢né soustiedi do jednoho vyrazného tseku. Naopak cCastéji dosahuje
hustota pravd€podobnosti dvou nebo i tif vrchold, nékdy od sebe pomérné vzdalenych.

Vzhledem k tomu, Ze se Stard Boleslav stala po zaloZeni kolegidtni kapituly sv. Kosmy
a Damidna vyznamnym cirkevnim centrem, které se navic nachdzelo v tésné blizkosti toku
feky Labe, byla zvaZovana moZnost zkresleni vysledki radiouhlikové datace moznym vys-
$im podilem konzumace ryb. Ten bylo mozZné predpoklddat nejen u osob piimo spojenych
s fungovanim kapituly, ale diky silnému vlivu christianiza¢niho procesu také u b&Znych
obyvatel této vyznamné cirkevni lokality. V dusledku vy$siho zastoupeni ryb ve stravé mu-
7e dojit k tzv. sladkovodnimu rezervoarovému efektu (fresh water reservoir effect, FRE),
ktery radiouhlikova data zdanlivé posunuje hloubéji do minulosti (napt. Biskovd et al. 2023,
48; Fernandes et al. 2012). U hrobu analyzovanych v roce 2023 byla z tohoto divodu
provedena také analyza stabilnich izotopt '*C a N, kterd odrazi stravu daného jedince
a muze toto ovlivnéni odhalit (Fernandes et al. 2014a; 2014b). Z dosavadnich vysledkia
vyplyvd, Ze k moZnému ovlivnéni mohlo dojit v ptipadé H226, tj. Ze tento jedinec konzu-

vy

moval vy$§i mnozstvi ryb (pramér 6'°N = 11,5 + 0,2 %o; primérnd hodnota modelu FRUITS
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pro sladkovodni ryby 4 + 4 %). U hrobu ze stars{ faze pohrbivani pred zaloZenim kostela
sv. Klimenta je podil ryb v jidelni¢ku nizsi (pramér 8N = 10,6 + 1,2 %o; primérnd hod-
nota modelu FRUITS pro sladkovodni ryby 2 + 2 %).’

Zamérime se proto na hrob H226. Pohteb naleZejici do horizontu II byl situovan nad
zakladovym vkopem pro kostel sv. Klimenta. Vyvozujeme z toho, Ze v Zddném piipadé
nemohl byt uloZen dfive neZ v prvni poloviné 12. stoleti, zohlednime-li nejranéjsi mozné
datovani stavby. Zminény pohteb se déle nachdzel v pfimé superpozici pod hroby H224
(horizont IIT) a H198 (horizont IV). Posledné jmenovany leZi pod radiouhlikové datovanym
H220. Vysledkem radiouhlikového modelovani celku H226 je interval 1153—1214 cal AD,
tedy doba bezprostedné navazujici na dnesni predstavu o dataci kostela sv. Klimenta a od-
povidajici predpoklddanému stafi horizontu II. Pokud by radiouhlikové datum bylo ovliv-
néno FRE, jevilo by se star§i nez ve skutecnosti. Po odstranéni tohoto vlivu bychom tedy
méli ziskat vyrazné mladsi dataci. Celkova ndlezova situace a uloZeni v superpozici pod
nékolika hroby nicméné z archeologického pohledu vyrazné mladsi datovani neumoznuje.
Z uvedeného vyplyva, Ze pokud je vliv FRE pfitomen, nema zasadni dopad na vysledky
radiouhlikové analyzy.

Priklad H229, jehoz datace i zde spada do obdobi star§iho, nez jsou historicky znama
data pro zaloZen{ baziliky ndm v roviné hypotézy umoznuje predpokladat, Ze v jadru akro-
pole mohou existovat hroby, uloZené pred vznikem tohoto chramu. S takovou alternati-
vou je tfeba pocitat nejen vzhledem k pivodnimu uloZeni ostatkd kniZete Vaclava pred
translaci do Prahy, ale i vzhledem k star§im ndhodnym nalezim hrobu se stiedohradi$tni-
mi nddobami, lokalizovatelnych do $irSiho prostoru jihovychodné od baziliky sv. Vaclava
(Slama 1977, 153, tab. 40: 1, 6). Stfedohradistn{ ¢i starsi mladohradistn{ hroby v intravila-
nech sidlist byvaji v Cechéch ojedinélé a jsou spojovény s elitnim prostiedim. V centrilnich
lokalitach prvniho fadu se objevuji rovnéZ prva kostelni pohiebiste i hroby piislusnikt nej-
vysSich spolecenskych vrstev primo v kostelich. K pesunu pohtebnich aredll z extravila-
ni do jader sidel dochazi nékdy od poloviny 11. stolet{, Casto pravé v souvislosti se zakla-
danim dalSich sakralnich staveb (Bohdcova 2011b, 5; Havrda — Tryml 2021, 316-317).
Otdzka pohtbivani v historickém jadru Staré Boleslavi jiZ ve stfedohradiStnim a ve star${
fazi mladohradistniho obdobi a zejména jeho intenzita zistava tedy nevyjasnéna a méla
by ji byt vénovana pozornost i v budoucnosti. Vysledky radiouhlikové analyzy existenci
hrobi tohoto staif i v historickém jadru Staré Boleslavi podporuji.

Radiouhlikové data ndm neumoznuji zpresnit datovani vystavby kostela sv. Klimenta,
ke které podle soucasného stavu poznani doslo nejspise v prvni poloving 12. stoleti, nej-
pozdéji v 60. letech tohoto véku. Prifazeni konkrétnich hrobd horizontu I a IT vychézi ze
statigrafického pozorovani. Bez znalosti zakladového vkopu pro kostel sv. Klimenta by-
chom situaci pouze na zdkladé€ radiouhlikovych dat nebyli schopni spravné interpretovat.
Modelovana radiouhlikova data nicméné dovoluji hledat nejpravdépodobnéjsi datovani
predélu mezi horizonty I a II v poloviné 12. stoleti. Nelze vyloucit, Ze k vystavbé kostela
sv. Klimenta doslo zahy po roce 1100, ale spiSe se tak stalo azZ nékdy pred polovinou nebo
kolem poloviny 12. stoleti. Situaci neulehcuje ani samotna kalibraéni kiivka, na niZ se ve
sledované dobé objevuje drobné platd, které deformuje vysledky datovani (Obr. 16).

3 Za provedenou analyzu dékujeme S. Drtikolové Kaupové z Narodniho muzea v Praze.
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Ziskana data pohrbu H218, ktery je rfazeny do nejmladsiho horizontu, navozuji dals{
a difve nereSenou otazku, zda zavér intenzivniho pohibivani pfi bazilice a pri kostele
sv. Klimenta nespada jiz do 15. stoleti a nesouvisi se zpustoSenim baziliky béhem husit-
skych vélek (k roku 1421). Jednozna¢né novoveké hroby jsou v prostoru kapitulniho aredlu
zatim archeologicky prokazany jen vyjimeéné (Spacek 2012). Novovéky hibitov je naopak
dolozen pri stojicim kostele Nanebevzeti P. Marie. Kostel zasvéceny P. Marii je zmiflovan
na predhradi pred rokem 1541 (Paprocky z Hlohol 1602).

Zaveér

Plo$né omezeny vyzkum v historickém jadru premyslovského hradu se dotkl klicové po-
lohy ve vychodni ¢asti kapitulniho aredlu, vzniklého tésné pred polovinou 11. stoleti. Son-
dou pfi severni zdi roméanského kostela sv. Klimenta a jizni apsidé baziliky sv. Vaclava
zachytil 20 hrobt etdZového pohrebiste, jehoZ vyvoj byl na zdkladé stratigrafickych pozo-
rovani roz¢lenén do sedmi hibitovnich horizontd, z nichz dva predchdzeji vystavbé kostela
sv. Klimenta. Vzhledem k jedine¢nosti ndlezové situace, zachycujici v relativné kratkém
obdobi vyvoj lokality v nejmladsi fazi raného stifedovéku a ve vazbé na dostupna historicka
data, byly ostatky z deseti hrobu vyuZzity pro radiouhlikovou analyzu. Komparace vyhod-
noceni archeologické situace a historickych udaji s pravdépodobnostnim modelovanim
radiouhlikovych dat ukdzala, Ze zdkladn{ interpretace vyvoje pohtebniho aredlu byla sprav-
nd, nékteré otazky vSak nebylo mozné na zdklad¢ terénniho vyzkumu vyfesit: nezachytil
pocatky pohrbivani a jeho vysledky neumoznily presnéji stanovit ani zavér pohibivani;
vypovéd archeologickych pramend neupresnila interval, do néhoz je kladen vznik kostela
sv. Klimenta. Poznatky ziskané archeologickym vyzkumem sondy 16 jednoznacné potvrdi-
ly predpokladany vyvoj lokality a jeho chronologii, prokdzaly naslednost dvou vyznam-
nych rané sttedovekych sakralnich staveb a umoznily definovat detailni vyvoj pohibivani
v jejich okoli. Vyuziti ¢lenité stratigrafie s vyznamnymi historicky datovanymi predély
pro radiouhlikovou analyzu vSak tyto poznatky dale upfesnilo a pfineslo i nové podstatné
zavery, které nejen prispivaji k poznini vyvoje Staré Boleslavi, ale v SirSim kontextu jsou
vyznamné pro feseni nejen chronologickych, ale i obecné historickych otazek z obdobi
raného i vrcholného stfedovéku.

PrestoZe radiouhlikova analyza nebyla pouzita pro hroby horizontu III, disponujeme
témér kompletni absolutné datovanou stratigrafickou situaci. Zakladni poznatky vyplyva-
jici z modelovani radiouhlikovych dat a jejich komparace s vysledky studia historickych
obort 1ze shrnout do nékolika tezi.

1) Radiouhlikova data naznacuji, Ze nejstarsi pohtby byly v daném prostoru ukladany
jesté pred zaloZenim baziliky sv. Vaclava. Kromé historicky doloZeného do¢asného uloZe-
ni ostatkd kniZete Vaclava pred translaci do Prahy, by mohlo jit predevsim o elitni hroby
v historickém jadru lokality a v blizkosti historicky zndmého kostela sv. Kosmy a Damia-
na, jehoz poloha nenf zndma. Tento kostel byva predpokladan ve vychodni ¢asti kapitulni
baziliky.

2) Datace hrobu horizontu I uloZenych pred vystavbou kostela sv. Klimenta spada do
intervalu mezi historicky datovanym vznikem baziliky s kapitulou a predpokladanou do-
bou vzniku kostela sv. Klimenta, ktera je pfedev§im odvozovéna od interiérovych tprav
a z uméleckohistorického rozboru jeho freskové vyzdoby, respektive tuto mez jen malo
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prekracuje. Archeologické prameny neprinaseji k této otdzce Zadné relevantni informace.
Modelovana sekvence radiouhlikovych dat umoziiuje hledat nejpravdépodobnéjsi predél
mezi horizonty I a Il rimcové v poloviné 12. stoleti. Zavéru, Ze ke vzniku kostela sv. Kli-
menta dochdzi spiSe v mlads$im obdobi, nez na pocatku 12. stoleti, nasvédcuje i datace
pohtebniho horizontu II. Horni hranice ¢asového intervalu pohibid tohoto horizontu se
pohybuje v rozpéti 2. poloviny 12. az 1. tfetiny 13. stoleti. Vzhledem k tomu, Ze rozliSen{
stavebnich a technologickych fazi Gprav interiéru kostela sv. Klimenta a intervald mezi
nimi nemize byt jednoznac¢né, datovani vzniku kostela blize k poloviné 12. stoleti se jevi
jako pravdépodobné a odpovida existenci neupresnéného a ziejmée nevelkého intervalu
mezi prvotni Upravou interiéru a jeho naslednou vymalbou ve tffeti ¢tvrtin€ 12. stoleti,
respektive v jeho 60. letech.

V bezprostrednim okoli baziliky doslo v obdobf pred zaloZenim kostela sv. Klimenta,
nejspiSe béhem prvni poloviny 12. stoleti, k nartstu terénti o nékolik desitek centimetrt.
Takovy rychly vyvoj by mohl souviset s doloZenou stavebni aktivitou a nejspise s rozséh-
lej$im premistovanim zeminy.

3) Chronologie pohibivani, naznac¢ena radiouhlikovym modelem, koresponduje s po-
znatky z terénniho vyzkumu, ktery doklad4d zmény v pohfebnim ritu nastupujici v zavéru
raného stiedovéku a v pribéhu 13. stoleti. Markantni je proména polohy hornich koncetin
zemfielych. Oproti starSimu zvyku ukladani rukou podél t€la, jsou nyni uloZeny v riznych
pozicich na trupu. KfiZeni rukou na hrudi zde doloZeno neni. Zména polohy rukou muze
souviset s uklddanim t€l do rakvi, pro jejichz pritomnost svéd¢i nejdiive vyskyt zlomki
pasovych kovéni, posléze zejména kované hieby provazejici mladsi ¢ast hibitovniho hori-
zontu. Vyjimecnym je pohteb v mohutné dubové rakvi, vybavené kruhovymi zavésy, ktery
patii ve zkoumané plose k nejstar§im pohrbim pfi kostele sv. Klimenta a jehoZ ulozeni
miZe spadat jesté do 2. poloviny 12. stoleti.

4) Pohibivani je ve sledovaném prostoru radiouhlikovou dataci kosternich pozustatka
dolozZeno pro cely vrcholny stfedovek, naznaceno je i necetnym keramickym inventarem
vrcholného stiedovéku v zdsypech hrobi. Otazkou zlstava jeho dtlum, k némuZ mohlo
dojit v souvislosti s historicky znamou devastaci lokality véetné baziliky v prib&hu husit-
skych viélek na pocétku 20. let 15. stoleti. Radiouhlikové datovani tuto variantu umoz-
nuje.

Ziskana data potvrdila spravnost archeologické interpretace vyvoje zkoumaného pro-
storu a jeho chronologie v€etné nastupu zmén v pohfebnim ritu s po¢itkem vrcholného
sttedoveéku. Zaroven také naznacila mozZnost zaloZeni kostela sv. Klimenta v ponékud
mlad$im obdobf a nastolila témata, kterym bude potieba vénovat pozornost v budoucnos-
ti. Mezi né patif predevsim otdzka pohrbivani v historickém jadru lokality pred vznikem
kapituly, kontext vzniku kostela sv. Klimenta a rovnéz datace vyznivani intenzivni faze
pohrbivani v SirSich historickych souvislostech. Soucasné vysledky analyzy potvrzuji, Ze
interpretace radiouhlikovych dat je komplikovanou otdzkou a jejich vyuZiti je vhodné pre-
devsim v kontextu vypovédi dalsich prament.

Piispévek je vystupem projektu GACR 23071988 Rané stiedovéké centrum — topografie, funkce, promény:
premyslovska Boleslav a jeji transformace v sidlo kolegidtni kapituly (900-1200). Detailni vyhodnoceni
dat radiouhlikové analyzy N. Kostovou bylo vypracovdno na zdkladé podpory z OP JAK MSMT, v ramci
projektu Pripraveni na budoucnost: porozumént dlouhodobé odolnosti lidské kultury (RES HUM), Reg.
¢ CZ.02.01.01/00/22_008/0004593.
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The development of the early medieval centre of Stara Boleslav
revealed by radiocarbon dating of the multi-level cemetery
at the Basilica of St Wenceslas and the Church of St Clement

The excavation limited to the historical centre of the Premyslid castle was targeted at a key location
in the eastern part of the chapter area built just before the middle of the 11th century. The test pit at
the northern wall of the Romanesque Church of St Wenceslas captured 20 graves from the multi-
level cemetery, the development of which was divided based on stratigraphic observations into seven
basic cemetery horizons (0—VI), two of which precede the construction of the Church of St Clement
(horizon 0 and 1). Due to the uniqueness of the find situation capturing in a relatively short period
the development of the site in the latest phase of the Early Middle Ages and in relation to absolute
dates based on available historical sources, the remains from ten of the graves were used in two
phases (2014-2015, 2023) for a radiocarbon dating analysis in order to verify the interpretation of
the uncovered terrain situation and its dating based on historical and archaeological sources. A com-
parison of the evaluation of the archaeological interpretations with the results of the radiocarbon
analysis confirmed these interpretations and also made it possible to significantly refine the chro-
nology of local burials.

The basic knowledge from the detailed analysis of the obtained radiocarbon dates and their com-
parison with the results of the study of historical disciplines can be summarised in several theses
(Fig. 15; Fig. 16).

1) The earliest burials were made at the given location before the founding of the Basilica of
St Wenceslas (horizon 0). These could primarily be elite graves in the historical core of the site and
near the historically well-known Church of St Cosmas and Damien, whose location is not yet verified
(but is assumed to be in the eastern part of the basilica). However, the overall extent and intensity
of this burial is not known.
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2) The dating of horizon I graves buried before the construction of the Church of St Clement
falls in the interval between the historically dated construction of the Basilica of St Wenceslas with
the chapter and the estimated time of the construction of the Church of St Clement, which is mainly
derived from the interior and the art-historical analysis of its fresco decoration (or it only slightly
exceeds this dating). Archaeological sources do not provide any relevant information on this question.
The modelled sequence of radiocarbon dates makes it possible to search for the most probable dating
of the divide between horizon I and II in the middle of the 12th century. We can consider that the
founding of this church took place around the middle of the 12th century rather than at its beginning.

The conclusion that the Church of St Clement occurred later than the beginning of the 12th cen-
tury is also supported by the dating of the graves of horizon II, whose upper limit of burial ranges from
the second half of the 12th to the first third of the 13th century. Given that the distinction between the
construction and technological phases of the interior of the Church of St Clement and the intervals
between them cannot be unequivocal, the dating of the creation of the church closer to the middle
of the 12th century seems likely and corresponds to the existence of an unspecified — and perhaps
small — interval between the initial treatment of the interior and its subsequent painting in the third
quarter, or in the 1160s.

3) The chronology of burials indicated by radiocarbon analysis corresponds to findings from field
research, which demonstrates changes in the burial rite that occurred at the end of the Early Middle
Ages and during the 13th century. The change in the position of the upper limbs of the deceased is
striking: in contrast to the older practise of placing the arms along the body, they are folded across
the chest, or the hands are clasped on the abdomen. Arms crossed on the chest are not documented
directly in this area. The change in the position of the arms may be related to the deposition of bodies
in coffins, the presence of which is first evidenced by the rare appearance of coffin band fittings, and
later by the appearance of forged nails that line the remains of the deceased. A burial in a massive
oak coffin fitted with circular hinges is exceptional and belongs to the oldest burials near the Church
of St Clement and whose deposition may still date back to the second half of the 12th century.

4) Intensive burial in the studied area is documented by the radiocarbon dating of skeletal remains
for the entire High Middle Ages and is also indicated by the large high medieval ceramic inventory
in the backfills of the graves. Remaining unanswered is the question of the decline in burial, which,
as radiocarbon dates suggest, could have occurred in connection with the historically known devasta-
tion of the site, including the basilica, during the Hussite Wars in the early 1420s.

The obtained dates confirmed the correctness of the archaeological interpretation concerning
the development of the investigated area and its chronology, indicated the possibility of moving the
founding date of the Church of St Clement to a somewhat later period, confirmed the onset of chan-
ges in funeral rites with the emergence of the High Middle Ages and also raised some topics that will
need attention in the future. These include, above all, the question of burial in the historical core of
the site before the creation of the chapter, as well as the question of dating the end of the intensive
phase of burial. At the same time, the results of the analysis confirm that the interpretation of radio-
carbon dates is a complicated issue and their use is especially appropriate in the context of the testi-
mony of other sources. Of key importance in the case of the presented sample of dates is the fact these
are not isolated dates, but rather a set of ten stratified samples from a fragmented burial horizon.
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BOOK REVIEW - RECENZE

Francoise Bostyn — Jacek Lech — Alan Saville — Dagmara H. Werra (eds.): Prehistoric Flint
Mines in Europe. Archaeopress Publishing, Oxford 2023, ISBN 978-1-80327-222-1. 530 stran,
418 obrazku, 22 tabulek.

Koncem loriského roku spatrila svétlo svéta dlouho ocekavand publikace evropskych revirt
hloubkové t€Zby silicitd. Sbornik, ktery se zacal sestavovat uz pied dobrou desitkou let, zdrzely
nejprve problémy se srozumitelnosti piekladti do angli¢tiny, poté imrti hlavniho vykonného editora
A. Savilla a posléze neochota oslovenych instituci prevzit finan¢ni ndklady na vydani tak objemného
dila. Zda se, Ze nakonec byl vybér zastoupenych lokalit a autori veden snahou po zdiraznéni nizoru,
Ze pravéka tézba silicitt byla motivovana hlavné obstaravanim surovin na nastroje. To je jaksi automa-
ticky predpokladano jiz v tivodni souhrnné kapitole About the beginnings of prehistoric archaeology,
studies of stone artifacts and ancient flint mines (s. 1-15) z pera editord kromé zesnulého A. Savilla.
Prinasi sice cenny prehled historie objevovani a publikovani silicitovych dolt, avSak téméf nic o jejich
ucelu ¢i viibec smyslu.

V nasledujici ¢asti jsou vybrané dobyvky rozdélené do dvou tseku, totizZ na ty vyznamnéjsi,
resp. vice zkoumané (,.key sites) a na ty ostatni. Klicové lokality maji byt jen ¢tyfi: Defensola v Itdlii,
Rijckholt-St. Geertruid v Nizozemsku, Spiennes v Belgii (kde podle prvni kapitoly celé zkoumani
praveéké t€zby roku 1867 zacalo) a Grime’s Graves v Anglii. S vyjimkou prvé lokality na nich téZba
z kiidovych sedimentii vzdy vrcholila ve star§im a stfednim eneolitu (tj. v mlad$im neolitu dle po-
uzivaného zapadoevropského schématu), a dobyval se na nich pazourek vytecné kvality, ¢imzZ za-
padaji do navyklého obrazu pocatka evropského hornictvi. Zminénou vyjimku predstavuji dobyvky
u Defensoly na poloostrové Gargano, protoze ty fungovaly jiz v dobé nejstarsi neolitické kultury
s impresso keramikou. Jejich nejstarsi faze jsou tedy soucasné s jesté mezolitickymi pocatky tézby
v Krumlovském lese. Pojednava o nich stat The Early Neolithic mine of Defensola and the Gargano
Promontory (Italy) od A. Galiberti a M. Tarantini (s. 19-57). Technika téZby prostfednictvim roz-
sahlé sité Stol s komorami, Casem zapliiovanymi odvalem, je vzhledem k ¢asnému datovani znacné
pokro¢ila. Stoly se 3ifily horizontdln& do vapencovych lavic s rohovci na ploge snad 4 km2, a vlast-
ni rohovce, v prerusovanych polohach ca 10-15 cm mocnych, se vylamovaly bud’ ze stropu nebo
ze schiidku u dna Stoly. V celém prozkoumaném systému chodbicek se nachdzi jen jedna svisld pii-
stupova Sachta A3 a pod ni lezi jedind koncentrace vyrobniho odpadu a polotovarg, tedy tzv. dilna.
Tu a tam se na podlaze najde celd nddoba, podobnd tém z jeskyné¢ Copa Navigata, na st€éndch lze
pozorovat nepravidelné poryhovani nebo i déleny obdélnik a nasla se i jedna lampa, tj. kus vapence
s dilkem. Ojedin€la té€Zba z konce eneolitu je pak daleko jednodussi a nahodilejsi.

Ostatni klicové lokality si ptedstavime jen heslovité: The mining complex at Rijckholt-St. Geertruid
(Eiisden-Margraten, Limburg, The Netherlands) z pera M. E. Th. de Grooth, J. Deeben, J. W. de Kort,
a J. Schreurs, (s. 59-102) popisuje sit minimdlné 75 Sachet rozsifenych u dna do komor nebo smé-
Fujicich do chodbickovitych systémd na plose 2500 m?, datovanych hlavné do mladsi faze kultury
michelsberské, lidské poztstatky jsou vesmés mladsi; vyrabény dlouhé Cepele a sekyry s Sirokou
distribuci. The Neolithic flint mines of Spiennes (Belgium) od H. Collet a P. Collin (s. 103-130) pred-
stavuje dobyvan{ sestdvajici z vice Sachet s rozsitenim do vyssich komor, az do hloubky 15 m, a méné
propojenych systému neZ na predchozi lokalité, datovani (kulturni piislusnost) a produkce podobna,
Siteni méné rozpoznatelné. Kapitola Grime’s Graves (Norfolk, England) od F. Healy, P. Topping
a G. Varndell (s. 131-164) popisuje odlesnéné pole se stovkami pinek, jeZ predstavuji mohutné zasy-
pané Sachty s komorami na bazi, hloubka do 12 m, datované do 3. tisicileti BC (kultura Grooved Ware),
produkovény sekery a ,.diskovité noze* s ¢aste¢nou plosnou retusi, produkce mladsi faze (poharové
kultury a doba bronzov4, téZba z jednodus$ich Sachet) neni zndma, distribuce produktd nejasna.
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V nejobjemnéjsi druhé ¢asti knihy, nazvané Some other European Flint Mines (s. 165-485) se
sezndmime s dobyvkami od Spanglska po Polsko. Jiné zemé z vychodni &asti stfedni Evropy a z vy-
chodni Evropy tu jiZ zastoupeny nejsou. Pojednany jsou lokality Casa Montero (Spané&lsko, stovky
Sachet do hl. 9 m ze starSiho neolitu, epelova jadra), Tomaszéw I (t€Zba cokolddového silicitu z jed-
noduchych Sachet do hl. 3 m ve SvatokfiZskych horach, star$i neolit s moZnymi pocatky v mezolitu az
doba bronzova, Cepele), Saspow (krakovsko-censtochowska jura, neoliticka téZba z prostych Sachet
do hl. 4 m, Gepele, rozs4hlé dilenské vyroba a distribuce v mladsi LnK), Ash-Borgerhau ve Svibské
Albé (neolitické a eneolitické jamy ve vapenci do hl. 2 m, cepele do 10 cm délky), Lousberg u Cach
(stfedoeneoliticka terasova téZba rohovce, hojné parohové a rohovcové té€Zebni naradi se stfednim
ziZenim, export polotovart seker na stovky km hlavné SV smérem), a Nagytevel pobliz Balatonu
v Madarsku (mélk4 tézba limnosilicitd, radiolaritt a rohovcd, Cepelova jadra, doklady distribuce
suroviny jiznim smérem ovSem nemuseji souviset s dolovanim). Dal§{ vzajemné vzdalené body
spojuje jen jejich nariistajici vzddlenost od stiedoevropského prostoru: Sodra Sallerup ve Svédsku
(staroeneoliticka tézba senonského pazourku z jednoduchych Sachet az 5 m hlubokych, cepele, Sipky
a sekery, jimZ podobné byly rozsitené v celé jizni Skandindvii, v polozaplnéné Sachté hrob Zeny),
Cissbury v Anglii (mohutné Sachty do kiidy se sdly a ohniSti u dna, pohtby, eneoliticka vyroba polo-
tovaru seker), Jablines v SV Francii (pole s tisicovkou dokumentovanych Sachet, hlubokych az 2,5 m,
u baze rozsifovanych do chodbicek a komor, jeZ vSak netvoii souvislé koridory, vrcholi v michels-
berské, pripadn€ chaséenské kultute, distribuce polotovarti seker severnim smérem ke Spiennes),
Ri-Ronai v SZ Francii (lokalita v mnoha smérech podobna predchozi, parohové kopéce, dilny),
Plancher-les-Mines a dvé jina téZni pole v SV Francii (husté a rozsahlé koncentrace Sachet ze starsi-
ho eneolitu).

Dvéma polskym koeditortim jisté vdé¢ime za zarazeni poslednich dvou lokalit, protoze dokladaji
rozsahlé hlubinné dolovani jesté v dobé bronzové a Zelezné. Prvou z nich je Borownia ve Svatokiiz-
skych horach, kde se ve star$i dobé bronzové (asi mierzanowické kulture) t€zil z mélkych jam tyz
paskovany silicit jako v Krzemionkach a vyrdbély se z néj hlavné polotovary seker. TéZba paskova-
ného silicitu se ov§em provozovala i v Korycizné, a preZivala i v samotnych Krzemionkéach, ¢in-
nych hlavné v kultufe kulovitych amfor. Také na lokalitdich Ozaréw, Polany II, Polany — Kolonie 11
a Tomaszéw spada vrchol téZebni ¢innosti do star§i doby bronzové. Posledni zastoupenou lokalitou
pravéké téZby je Wierzbica-Zele, kde se z mnoha hlubokych Sachet, pii bazi n€kdy jen lehce rozsi-
fenych, tézil kvalitni Cokoladovy silicit a od star$i doby bronzové az do konce doby popelnicovych
poli se z néj odrazely ustépy z diskovitych jader, vyrabély upadkové polotovary seker a pozdéji noze
typu Zele se strmym hibetem. Vyskytuji se tu i jadra (,,paracores®), z nichZ nelze odrazit nic uzi-
te¢ného, takze se autofi (J. Lech a D. H. Werra) domnivaji, Ze prace méla i ritudlni davody, spojené
s kultem predkt jako v Krumlovském lese (s. 475).

Tento ndzor a cely podobny diskurz je tu v§ak vyjimkou, coZ souvisi s vybérem lokalit, které tako-
vé otazky nutné nevyvoldvaji, tj. spadaji do obdobi, kdy byl o kamenné néstroje jesté zdjem, protoze

Ny

se s nimi pracovalo (tzn. do doby kamenné), a kde se téZil vytecny silex, Sifeny na znacné vzdalenos-
ti. To je ov§em doloZitelné jen tam, kde se téZeny silicit né¢im odliSuje od ostatnich, napt. u nékte-
rych dolt v Anglii a v Rijckholtu. Nékterym autoriim naplnéni shora vyjmenovanych kritérif staci,
jini v8ak presto o praktickych ucelech t€zby i v téchto ,,jasnych* piipadech pochybuji (s. 154-155).
V pripadé Grime’s Graves poukazuji tfeba na ponechané nadoby a figurdlné opracované (falické?)
kusy kridy, jinde o ritualnich dimenzich t€Zby svéd¢i ziskavani variet pazourku, které z funkéniho
hlediska zaostdvaly za t€mi, které bylo mozno nabyt snadnéji (Cissbury, s. 353). Zcela se opomiji
skute¢nost, Ze vétsina vytéZeného kvalitniho pazourku sice poslouZila k vyrobé sekerovych poloto-
vard, pozdé&ji i brousenych, nebo dlouhych Eepeli, jejichZ role byla ov§em socio-ritudlni a teprve
druhotné pracovni. Nejde tedy ani tak o charakter lokalit, ale o pfemyslivost jednotlivych autord, jak
dokazuje tieba nazor, Ze ¢innost v pazourkovém dole u Sodra-Sallerup ve Svédsku (ktery viechna
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funkcionalistickd kriteria spliiuje) a pravéka té€zba silicitd obecné musela odrazZet spolecenské po-
méry a symbolické projevy tehdejsi spolecnosti (s. 335-336).

Zatimco lokality v prvé ¢asti sborniku jsou opravdu kli¢ové (a postrdddme mezi nimi velmi znd-
mé Krzemionki), ve druhé ¢asti jsou vedle téch dileZitych i takové, které mnoho nevypovidaji —
prikladem je tfeba povrchova tézba rohovci v Ash-Borgerhau a riiznych siliciti u Blatenského jezera,
jakych by se naslo jist¢ mnoho.

Rozpory s technicky utilitirnim vykladem pravékého dolovani siliciti vyvstavaji nejvice v téch
pfipadech, kdy se téZila podfadnd surovina, k vyrobé prestiznich ¢i ritudlnich predméti nevyuZitelnd,
a dobyvala se mohutné, dlouho a dokonce hlavné v dobé, kdy o vytéZeny kdmen nebyl prakticky ani
spole¢ensky motivovany zajem. Typicky priklad takovych revira lezi v Krumlovském lese na jizni
Moravé, kde se pomérné nekvalitni rohovec t€zil od mezolitu az do star$i doby Zelezné s vrcholem
v dobé kultury unétické. Krajina s markantnimi pozustatky téZby (pinky, terasy, odvaly, kvanta Sti-
pané industrie, sedatka pro Stipace, upravené skalni vychozy) byla zpoc¢atku vyuZivana jako téZebni
(at uz byla jeji motivace jakdkoli) a posléze jako ritualizovana zemé predku s krajinnymi antecedenty.
Ve stars$i dobé bronzové se tu téZilo ze stovek mohutnych Sachet a vr$ky protéZovanych hibitkd se
sniZily, aby se nakonec opét restituovaly, pri¢emz Stipani rohovct stdle sililo. Za timto zv1astnim, ale
dostatecné dokumentovanym procesem je spatfovana proména vztahu k predktiim, kteff tuto ¢innost
urCovali (Oliva 2019; 2022). Je to jisté piipad krajni, na jinych dobyvkéch jej dolozit nelze, ale byla
by skoda jej nebrat v tvahu.
nou Sanci. Bylo by totiZ mozné ukdzat puvodni nazor, dlouho povaZovany za jediny mozny, Ze $lo
o ziskdvani suroviny na pracovni néstroje, jako pochybny a témér vzdy nepravdépodobny. Je nada-
le zatézko chtit po specialistech na keramicky pravék, aby v pravékém dolovani hledali spolecenské
a symbolické dimenze, kdyz je tam nehledaji ani sami badatelé zabyvajici se t€Zbou. Snad je to tim,
Ze ti plivodn€ ani archeology nebyli a méli bliZe k inZenyrské montanistice, a proto neni divu, Ze
archeology a zdjemce o pravek vidina takové technicistni ¢etby, jakou publikace o pravékych dolech
slibuji, nikdy prili§ neldkala.

I v novém reprezentacnim sborniku se ov§em Ctendf dozvi mnoho novych skute¢nosti, ale jen
o vybranych lokalitach. I z tohoto faktografického hlediska zistava dilo pomérné kusé oproti dale-
ko kompletné&j$im prehledtim v objemném katalogu z Bochumi (Weisgerber et al. 1981) a ¢lancich
v ro¢niku €. 33(1995) ¢asopisu Archaeologia Polona.

Martin Oliva

Literatura

Oliva, M. 2019: TéZba a rituél, pamét a transformace. Uzavirky Sachet a obétiny z doby bronzové v Krumlov-
ském lese. Anthropos Studies 40 (N.S. 32). Brno: Moravské zemské muzeum.

Oliva, M. 2022: TéZebni krajinou pfedkl. O tajemném podzemi Krumlovského lesa. Brno: Moravské zemské
muzeum.

Weisgerber, G. — Slotta, R. — Weiner, J. (eds.) 1981: 5000 Jahre Feuersteinbergbau. Die Suche nach dem
Stahl der Steinzeit. 2. Auflage. Bochum: Bergbaumuseum.



Heritage Protection Policy

Archeologické rozhledy does not publish papers that deal with archaeological finds
from private collections. All finds presented must emanate from an institution
officially authorised in archaeological heritage protection.

The acquisition of archaeological finds presented in the paper must have com-
plied with the legislation of their country of origin and the UNESCO Convention
Concerning the Protection of the World Cultural and Natural Heritage.

If possible, authors should provide the inventory number or any other identifi-
cation of the objects involved, which will help to identify them in the collections
of the institution in question.



