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Millennia of continuity in the votive behaviour
of Europeans

The testimony of tools for determining the value of metal

Tisiciletd kontinuita votivniho chovéni Evropant
Svédectvi nastrojl k urceni jakosti kovu

Martin JeZek

Archaeology has a great deal of experience with how the misinterpretation of finds creates a false image
of the past. The main reason for this is down to ideologically-conditioned stereotypes. The paper descri-
bes one such case involving hundreds of thousands of finds of one type of artefact, commonly classified
as whetstones, pendants, amulets, etc., from the Chalcolithic up to the Early Middle Ages. The article
emphasises that although touchstones from ancient burials had already been identified using an electron
microscopy half a century ago, the interpretation of these finds corresponding to the paradigm from the
early 19" century remains popular to this day. For the chemical microanalysis of metal traces preserved
on the surface of these stone artefacts, samples were selected from Russian, Slovakian, Swedish and Ukrai-
nian sites, from the Hallstatt period up to the Early Middle Ages, with special regard for their previous
interpretation history. However, the main aim is to point out the symbolic role of tools used to test the
value of precious metals outside the grave context. Finds from wet environmentsin particular reveal the
continuity of the behaviour of European over the millennia, regardless of the current ideology or cult,
and the diversity of artefacts that were, and still are, chosen as a medium for votive behaviour.

Europe — burial — votive behaviour — wetland — water — touchstone — pilgrim badges

Archeologie md mnoho zkuSenosti s tim, jak chybnd interpretace ndlezii vytvari falesny obraz minulosti.
Hlavni diivod spociva v ideologickych stereotypech. Jeden z prikladii nabizi tento cldnek, jehoZ tématem
Jsou stovky tisic kamennych predmétii obvykle klasifikovanych jako brousky, privésky, amulety apod., a to
od eneolitu do raného stredovéku. Ackoli byly prubirské kameny z davnych hrobii identifikovany za po-
uZiti elektronového mikroskopu uz pred piilstoletim, interpretace dotycnych ndlezii ziistdvda poplatnd para-
digmatu prvni poloviny 19. stoleti. Clanek prindsi ukdzky z ruskych, slovenskych, Svédskych a ukrajinskych
lokalit, od doby halstatské do raného stredovéku. Avsak hlavnim cilem je vyzdvihnout symbolickou roli
ndstrojii uZivanych k urceni hodnoty kovu mimo pohrebni kontext. Zejména ndlezy z mokrého prostredi
odhaluji tisiciletou kontinuitu v chovdni Evropanii, nezdvislou na dobové ideologii ¢i kultu, a také §iri
Skaly predméni, které byly, ba dosud jsou, voleny jako prostredek votivniho jedndni.

Evropa — hrob — votivni chovani — voda — prubiisky kdmen — poutnické odznaky

1. Introduction

The social circumstances leading to certain disciplines ignoring, for many decades, clear
facts that do not suit the current consensus form an attractive subject in the history of
science. An illustrative example is offered by an explicitly formulated article published in
a renowned journal almost half a century ago. On the basis of chemical microanalyses,
Gad Rausing (1976) claimed that hundreds of Late Neolithic stone artefacts from Sweden,
presumed to be whetstones, are in fact tools used to determine the nature and test the value
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of precious metal, touchstones. (With the Scandinavian Late Neolithic dating to the Chalco-
lithic and Early Bronze Age of Central Europe, for example.) These artefacts made of fine
texture stone materials (most often silt, schist or slate) have a rectangular cross-section,
narrow and finely polished sides, and often a hole in one end for hanging on a belt. Although
Rausing dealt with only black or dark stones from southern Sweden (the dark colour is not
a condicio sine qua non for ancient touchstones: for numerous examples see, e.g., JeZek
2017), he mentions 225 finds of which at least 71 are from graves. While the position of
these tools in relation to the skeleton could be reported for only three of the grave finds,
even this information is very important: twice by the head, once by the chest. In both post-
Chalcolithic graves and period depictions, these artefacts occur mostly in the area of the
waist, thus corresponding to ‘live’ reality; however, they also appear in various positions
in children graves or multiple burials (see JeZek 2017, 95 and figs. 4 and 13). On two of
the seven specimens chosen by Rausing for chemical microanalysis have been identified
streaks of gold. The author also addressed the question as to why other touchstone candi-
dates revealed no metal streaks, explaining in brilliant fashion that the curved shape of the
sides of the relevant stones resulted from the removal of older streaks, a measure essential
for conducting future tests. Although Gad Rausing cleverly captured key aspects of this
significant subject of European archaeology, scholars who have subsequently taken up the
matter of ancient touchstones (e.g. Zedelius 1981; Oddy 1983) were not prepared to utilise
his insights, a Rausing’s discovery fell into oblivion.

As a result, there are at least dozens of thousands of putative ‘whetstones’ today in
archaeological publications and museum catalogues. Since typical stone artefacts some-
times occur in prehistoric and early medieval graves along with knives, ‘whetstones’ be-
came frequent in the inventory lists of ancient graves. In fact, no publication of ancient
whetstones confirmed analytically exists. The assessment of sources was replaced by ‘com-
mon sense’. This classification of individual finds ignored the fact that numerous burials
furnished with a ‘whetstone’ did not contain any object that required sharpening. Chil-
dren’s graves furnished with touchstones, including the graves of infants (see Jezek 2017,
83-85, with refs.), are particularly eloquent. The erroneous classification of burial finds
has also affected the interpretations of typical stone tools from hundreds of metallurgical
workshops, trade centres and elite sites (for selected examples, see Jezek 2013, 723-726).

The reason of the generally shared error is straightforward and consists of stereotypes
conveying the ideological climate of the first half of the 19" century, when archaeology,
along with other scientific fields, was established as a discipline (see Jezek 2015; 2017,
150-151, with refs.). The naive interpretation of European grave inventories resulted from
archaeologists’ notions concerning the faith of ancient populations in the posthumous
activity of the deceased, during which they would require the use of a wide range of items,
including whetstones for sharpening blades in the afterlife. Generally, the approach of
European archaeologists inevitably reflected finds from the cradle of archaeology, Egypt.
The impressive image of its burial rites has inevitably influenced the interpretation of
archaeological finds in Europe — right in the first decades of the 19" century, in particular
after the Napoleon’s expedition — despite the fact that Baruch Spinoza had already re-
vealed the extraordinary nature of Old Egyptian culture in connection with death long
before the advent of archaeology (see Assmann 2005, 343-348; Jezek 2017, 66-68). In
the words of J. Assmann (2005, 10-11), ‘the dead are nothing other than dead’ in ancient
Mesopotamia, Israel or Greece (and Europe in general, we can add), unlike in Egypt,
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where the belief in immortality and an afterlife played a significant role. “Where others
sat back and let matters take their course, the Egyptians took things into their own hands’
(Assmann 2005, 19): the results of this effort, including pyramids, mummies, and funeral
writings, are obvious. By the way, the stone artefacts under discussion are not known from
burials excavated in Egypt.

The prehistoric and early medieval European (unlike Egyptian) graves of adults and
children (including infants) alike also contain different tools used to test the value of pre-
cious metal, i.e. weights and balances, as well as other tools which have led to widespread
speculation about the profession of the deceased (in the case of children’s graves, mostly
nonsensical ramblings: see Jezek 2015, 127; 2017, 84, with refs.). These reflections — graves
of merchants (in the case of finds of balances and/or weights), craftsmen (working tools),
smiths (forging tools), metallurgists (casting moulds, tuyeries, crucibles, etc.), or even their
descendants — admire the high social status of ancient craftsmen, in particular smiths, based
on their other grave goods, often very rich, or even on the dimension of relevant mounds
(for typical example, see Steuer 1982, 477-482). Again, similar notions come from the
post-Enlightenment ideology, in this case from romantic ideas on the free status of pre-
historic craftsmen, including their free wandering. An approach which can in retrospect
be designated as a Morganist-Engelsist (later elaborated into Stalinism’s periodisation of
history) is popular in archaeological literature across Europe to this day, despite episodic
and unavailing protests (e.g. Rowlands 1971; Gibson 1996; JeZek 2015, with refs.). A vici-
ous circle, based on the “professional’ interpretation of grave inventories, as was common
in the early stage of archaeology, confirmed the ideologically conditioned cliché concern-
ing the spiritual aspects of ancient societies.

The situation changed with the introduction of chemical microanalysis using a scan-
ning electron microscope (SEM) for numerous assemblages of typical stone artefacts. Its
result is the revelation that in the Bronze Age up to early medieval Europe, common tools,
used simply to test the value of metal, acquired a symbolic meaning on the occasion of the
final farewell, as was also the case of forging and other metallurgists’ tools (comprehensi-
vely JeZek 2017, with refs.). At the same time, the question of the significance of the same
artefacts at ritual sites, especially those in wet conditions (see below), has been opened.
While there is no longer any doubt today over the ritual motivation of throwing weapons
in the water in prehistoric and early medieval Europe (comprehensively Bradley 2017,
with refs.), the same environment has also produced other, albeit less attractive, finds that
are assumed to be lost artefacts or waste. One of the aims of this article is to expand the
virtual ‘list” of artefacts connected with votive behaviour to include those that remain un-
recognised or, until recently, especially in water, simply undiscovered.

One of the aims of this paper is to identify a continual phenomenon occurring from at
least the Bronze Age up to the Early Middle Ages in Europe. But not even late medieval
Europe abandoned its millennia-long tradition. In the period in which the importance of
tools used to test the value of metal was limited in Europe to the needs of specialists, as
the result of the prevalence of coin exchange, pilgrim badges assumed the role of gener-
ally-shared media for ritual behaviour. The vast majority of today’s find inventory comes
from rivers and seaports. And yet, even the end of the popularity of pilgrim badges in the
16" century did not mean that the ancient custom was forgotten. In connection with — again,
symbolic — valuables, this tradition lives on today as an eloquent example of longue durée
behaviour transcending various socio-cultural and religious systems.
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2. Touchstones as a subject of archaeological study

During the prehistoric and early medieval periods in Europe and the Near East, it was
necessary to test a wide range of objects and raw materials not only by metallurgists,
goldsmiths, prospectors, etc., but it was trade in particular, that provided endless oppor-
tunities for the use of tools required to determine metal type and value. Touchstones,
balances and weights occur frequently anywhere trade was not dominated by coins mint-
ed by local authorities. The northern part of Europe in the 9"—11" century AD, i.e. the
so-called bullion economy zone, as defined by J. Werner (1954: Gewichtsgel dwirtschaft),
where hack-silver was used as currency (comprehensively Steuer 1987), provides an illu-
strative example for our understanding of this phenomenon in earlier periods. Tools used
to determine the value of precious metal belong to common finds in both settlements and
burials there, unlike regions where monetary exchange prevailed.

The simplest means for testing a non-ferrous metal was a quick and reliable tool — a touch-
stone. The advantage of this essentially non-destructive method was its speed. Theoretical-
ly, comparison of the colour of a streak from a metal object on the smooth face of a touch-
stone with the colour of a streak from a reference needle from a needle set, as recommended
by the 16™-century masters as Georgius Agricola (Hoover — Hoover 1950, 252-255) or
Lazarus Ercker (1574, 54-57), allowed one to precisely determine the purity of precious
metal (see Caley — Richards 1956, 150-156). However, no set of reference needles is known
among prehistoric and early medieval finds. This includes burials where touchstones have
been correctly classified among grave goods without the use of SEM (e.g. Graham-Camp-
bell 1980, no. 171; Zedelius 1981; Schemainda 1988; Scull 1990, 185; Die Franken 1996,
fig. 472; von Freeden 2003, 5-6; see also below) as well as settlements, trade centres and
workshops from which touchstones were both identified on the basis of SEM analysis
(e.9. Eluere 1985; Oddy — Meyer 1986, 159; Wietrzichowski 1993, 38; Jezek et al. 2010)
and without it, simply after the streaks visible by naked eye (e.g. Lohr 1985; Cauuet 1994,
fig. 24; 1999, fig. 47; Fleischer — Teegen 2004; Valiulina 2016, 265-266, fig. 19: 8—14).
An ancient user of a touchstone was probably able to ascertain the quality of the tested
metal simply by studying the colour of its streak on the touchstone, although with less
accuracy, but solely with the naked eye. Due to the great number of ancient touchstones
as well as various social ranks of the individuals buried with them, we doubt the use of
natural acids (for a discussion, see JeZek 2017, 15-16, with refs.).

As is typically the case, a specific source has major limitations. The identification of
ancient touchstones among archaeological finds depends primarily on the willingness of
museums to lend the stone artefacts (usually lying in repositories without any attention)
for chemical microanalysis in a laboratory equipped with a SEM. Another problem is con-
nected simply with the use of a touchstone in the past. As mentioned above, before a touch-
stone could be used for testing a metal object, it was necessary to remove the remnants of
previous tests using a non-metallic abrasion tool, sometimes even resulting in the concave
shape of the touchstones’ sides. Therefore, we observe just micrometrical traces of metals
more often than clear linear streaks in a SEM. For the purpose of studying these artefacts,
the method of chemical microanalysis (using EDS) combined with surface observations
of the objects (BSE) is utilised (for technical details, Jezek 2014, 423). In this way it is
possible to identify streaks of metal preserved on touchstones and to approximately deter-
mine their chemical composition. The results given in weight percent are calculated at
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100 % in the tables below. These data are semiquantitative and their accuracy is not to be
overestimated: they remain merely the results of SEM measurements, not the determination
of the chemical composition of the artefacts whose streaks are preserved on the examined
stone artefacts. We should also recall the inhomogeneity of ancient alloys (see Holub 2017)
and the fact that we are often not able to specify whether the streaks preserved on touch-
stones come from artefacts, metallurgical semi-products (including unintentional ones),
or ores. However, even these results provide an overview of the presence and relative re-
presentation of elements from which the formerly tested metal objects were composed.

Traces of silver and its alloys are sometimes preserved on touchstones in the form of
sulphides or chlorides of silver — a secondary surface crust of this metal that could result
from atmospheric corrosion or the reaction of silver to compounds containing chlorine
and sulphur during the use of the object (e.g. NaCl from human sweat) or inside the grave
(e.g. reactions with hydrogen sulphide resulting from the decomposition of organic mate-
rial). A minor amount of chlorine appears in one streak of gold (for analogies, see Jezek
2017, 99). The most probable explanation is the decay of organic materials, which also
releases chlorides. A minor amount of sulphur in streaks of copper and tin can be explained
by the supergene processes. Streaks on finds from cremation graves could also have been
affected by fire (see below). In short, the preservation and the chemical image of metal
streaks on ancient touchstones is the result of many factors, including the washing of finds
after an archaeological excavation. Therefore, none of the artefacts presented below were
observed on all their sides, and the analytical results do not have a quantitative aspect:
each one would be confusing.

With an awareness of the careful removal of traces of earlier tests on touchstones, even
the absence of metal streaks is important for a discussion on the function of the relevant
artefacts. It is difficult to imagine a thorough cleaning of a whetstone after a metal cutting
edge is sharpened (see JeZek 2017, 15-16). This triviality is especially important in the
interpretation of typical stone artefacts dated from the Iron Age up to the Middle Ages. In
the case of whetstones, massive streaks of iron would be expected. In practice, in attempt
to find a clearer image of the past (not only in SEM), more promising finds from the Iron
Age and later periods are available for chemical microanalyses. And given the issue of
relevant contexts, their dating and culture-anthropological interpretation, grave goods are
more appropriate than finds from trenches dug in settlements or metallurgical workshops.

Across Europe, the study of the relevant artefacts often runs into problems both mun-
dane, such as — e.g. for the Bronze Age — the difficulty in locating finds in museum repos-
itories (e.g. Tiszafiired-Majoroshalom grave B 115, Hungary: Kovdcs 1995, fig. 5: 4), and
the curious, such as the modern method of exhibiting burials preventing their retrieval for
study (e.g. a pink touchstone candidate from grave 18/1 at Neckarsulm, Germany: Knopke
2009, 150, pl. 38: 3; today under a glass floor). There are numerous touchstone candidates
from Bronze Age burials in Great Britain (e.g. Woodward — Hunter 2015, 76-82) or from
France (e.g. Cordier 2009, 570-629; for additional regions, e.g. Jezek 2017, 24, 26, 28,
82, 84, with refs.). However, just few analysed burial finds can be listed: Touchstone from
prestigious grave 474 in Niznd Mysla, Slovakia, 1700-1500 BC, bears streaks of silver,
gold with an admixture of silver, and also streaks of copper, tin with an admixture of
copper (and streaks of iron, probably from an archaeological tool: see JeZek 2017, 108,
tab. 6). The prestigious Bell Beaker culture grave from Amesbury, England, regarded in
the traditional manner as ‘the earliest grave of a metalworker found thus far in Britain’
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(Fitzpatrick 2011, xvi), contains a fine, dark grey/black stone artefact with streaks of silver
and copper-rich gold (Cowell — Middleton 2011; cf. Jezek 2017, 24-25). The examination
of a stone artefact from the Bell Beaker culture grave in Kiinzing, Germany, revealed streaks
of gold with an admixture of copper (Bertemes et al. 2000). Analysis of perfectly elabo-
rated stone artefact, regarded as a touchstone or anvil previously (Bertemes 2010, 154),
from prestigious Early Bronze Age tumulus in Leubingen, Germany, confirmed streaks of
gold and copper — and yet, streaks of gold are interpreted as a modern contamination (Mar-
tin 2019, 240-242). In any case, the presence of this tool and three chisels in the ‘prince-
ly’ mound (as is also the case of Helmsdorf tumulus from the same period, for example)
illustrates the limits of traditional concept of highly respected smiths’ or metalworkers’
burials (see JeZek 2015).

Generally, for the Chalcolithic and the Bronze Age, the question remains as to how to
interpret occasionally observed streaks of copper on typical stone artefacts, including streaks
of copper with an admixture of silver (e.g. Martin 2019, 236-239).

3. Tools for determining the value of precious metal
as an age-long symbol

Tools used to determine the value of precious metal come from both prestigious and stan-
dard graves in Europe, even those without additional grave goods, and from male, female
and child burials. The long history of the symbolic use of tools for determining the value
of precious metal (and also of other metal-touching tools) during funeral rituals begins in
the fourth millennium BC; the touchstones from burials of the Maikop culture can serve
as examples (see JeZek 2017, 23-24, 53-55, 82, 156, fig. 3: B). As is also the case of this
eponymous site from the northern foothills of Caucasus, the monumental (40-60 cm-long)
stone artefacts of the typical shape occur in both Early Bronze Age and early medieval
prestigious burials across Europe (JeZek 2017, 16, 71-74). The famous ‘Sutton Hoo scep-
tre’, regarded as a whetstone without any signs of use in this way, may serve as an exam-
ple. However, the size of these objects does not permit examination in a SEM chamber.
Hence, the question of the (purely?) symbolic function of these ‘oversized’ artefacts re-
mains unresolved; unlike the question of the function of their 20-30 cm-long siblings with
observed streaks of precious metals (e.g. Jezek 2016; 2017, 85).

The finds from the royal cemetery at ancient Ur (Iraq) illustrate the issue. Dozens of
touchstone candidates come from local burials (for selected examples, see Jezek 2017, 24,
37,1ig. 9), however, since the Penn Museum and British Museum turned down our request
to perform chemical microanalyses on these artefacts, the only option is to turn attention
to the close relatives from the same site. After W. B. Hafford (2012, 47), ‘by far the largest
numbers of weights with recorded find-spots at Ur come from funerary contexts. Nearly
half (43.8%) of all provenanced weights are found in or associated with burials, from Early
Dynastic to Neo-Babylonian.” This finding justifiably embarrasses the expert on this is-
sue, focussed, however, on the weight and metric parameters of studied objects: ‘Weights
are not common in Egyptian tombs, but the idea of weighing as part of the afterlife, or
entry to it, is clear in tomb paintings. Yet at Ur, weights and weighing may not have this
connotation. [...] If there had been a widespread belief of weighing associated with death,
a higher percentage would likely display these objects and a clear myth cycle concerning
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Fig. 1. Two of three gold balances from prestige female burial in Mycenae (Greece), shaft grave Il (Grave
Circle A). Not to scale. Archaeological Museum in Athens (photo by Ima Pictures).

weighing in judgment of the dead would be expected in texts and art.” (Hafford 2012, 47-48).
The author therefore prefers the traditional paradigm, which also forms the conclusions
of numerous works on European prehistoric and early medieval burial finds. Let us quote
his ideas here, not because they concisely summarise the current approach of archaeolo-
gists (see above), but because they contain important information regarding burial finds
of scales at Ur: ‘weights were probably buried with the people who used them in their
everyday lives, such as merchants or metalsmiths. If the belief were that people continued
their work in an afterlife, they would need their tools to do so. Nonetheless, nearly a third
of the graves with weights contained only a single example, which is not a functional tool.
A set is needed to evaluate almost anything. Scales are also needed, and yet such objects
are present in only four graves, with possible traces in two others. Perhaps all that was
deemed necessary was a representation of weights and weighing in order to continue work
in the afterlife, or identify profession to the gods.” (Hafford 2012, 43).

Eloquent testimony for the symbolic role of tools used to determine the value of metal
comes in the form of three gold balances, i.e. non-functional imitations (fig. 1), from one
of the richest graves at Mycenae, Greece (woman; Grave-Circle A, shaft grave 11: Schlie-
mann 1877, figs. 301, 302; Karo 1930, pls. 34, 81, 82). From the Iron Age prestigious gra-
ve 59A at Lefkandi, Skoubris (Greece), come two lead balance pans, probably originally
deposited above this shaft grave. We agree with previous scholars (e.g. Vermeule 1964,
298; Pare 1999, 474-475) that the above-mentioned ‘balances’ were used prior to their
deposition in the grave as a symbol of power or as cult equipment. Also coming from
Lefkandi, from the monumental so-called Heroon tomb, is probably the most impressive
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(27-cm-long) touchstone candidate in Greece (impossible to analyse in an available SEM;
see JeZek 2017, 26, with refs.).

The most conspicuous testimony of the association between cult and metalworking on the Greek
mainland comes from Mycenae (e.9. Mylonas 1972; French 1981; cf. Lupack 2007, 59-62). Similar links
between sanctuaries and metalworking are recorded in numerous ancient Mediterranean shrines and sites,
including Olympia, Delphi, etc. (e.g. Matthcius — Schumacher-Matthéius 1986; Héigg 1992; Risberg 1992;
1997; Hdinsel 1997, Blakely Westover 1999; Karageorghis — Kassianidou 1999; Orfanou 2015, 57; Muhly —
Muhly 2018; all with add. refs.). Traditionally, evidence of metallurgy in Greek sanctuaries use to be con-
nected with (hypothetical) production of cult items in their areas. At the same time, numerous votive hoards
containing (among other, often prestigious objects) scraps of precious metal, weights, touchstones, etc.,
from ancient Greek and Near Eastern shrines (see below) support the notions about non-economic motives
of relevant activities. Even ritual performances conducted by local leaders have been suggested in the
interpretation of the frequent association of cult and metalworking in Europe during the Bronze Age and
Iron Age (e.g. Doonan et al. 2012; Kristiansen 2012, 382; Schucany — Winet 2014; JeZek 2016, 501-502).
In fact, both (interpretation) models could take place together in ancient shrines.

Above mentioned Lefkandi is situated 10 km from Eretria, where remnants of work with gold, bronze
and iron have been found in the sanctuary of Apollo Daphnephoros (Verdan 2007), including a fine touch-
stone candidate (Verdan 2013, 27, 161, no. 469). Few sherds of common kitchen pottery with traces of gold
have been identified among local finds, too (Verdan 2007, 348; Meeks — Craddock 2013). From just few
additional examples of excellent evaluation of archaeological finds, Iron Age ceramic sherds with traces
of gold from Sardis, Turkey, should be recalled (Ramage — Craddock 1958, figs. 5.5 and 5.6; for a touch-
stone from Sardis, Greenewalt Jr. et al. 1988, 68, fig. 12). The SEM analysis of similar finds, recorded
in the hundreds in early medieval Prague (Zavrel et al. 2019, with refs.), shows that sherds of domestic
pottery served commonly for testing metallurgical products or semi-products in the past. The question
remains: how numerous are unrecognised finds of this kind from ancient shrines in Europe and the Near
East? In any case, sherds of common domestic pottery secondarily used for metallurgical purposes from
the area of ancient sanctuaries testify common (non-ritual) activities of local metallurgists.

Functional balances, or their parts, occur as grave goods in both prehistoric and early
medieval burials in Europe. For example, at least 24 burials are known from Bronze Age
Greece alone, in particularly prestigious ones, both female and male (Vermeule 1964, 128,
298, 349; Pare 1999, 470-476, with refs.); the princely Vapheio tholos tomb, also furnished
with delicate weapons, alabaster, gold, silver vessels, etc., contains five pairs of bronze
balance pans, including extraordinarily large ones with a diameter of 13.5 cm. The lone
bronze pan from the prestigious Thorikos tholos grave is even 17.7 cm in diameter (Pare
1999, 474, with refs.), and perhaps refers back to the previous paragraph. In any case,
numerous burials containing functional balance pans are also known from ancient graves
in Cyprus and the Near East, including prestigious graves, however, weights and, especial-
ly, touchstones are far more frequent here (for examples, see Jezek 2017, 26-27, 145-146,
with refs.). Ch. Pare (1999, 422-449) presents dozens of weights from Late Bronze Age
(more or less) prestigious burials in Greece and Central Europe, and additions appear gra-
dually (e.g. Pankau 2013, 41).

The symbolic role of tools for determining the value of precious metal in the distant past
is apparent and the link between them and precious metal is clear. However, in the case
of burial furnishing, it would be misleading to connect specific burials with the individuals
using these tools. In Europe, this custom becomes evident in Chalcolithic prestigious male
burials. From the Bronze Age, tools for determining the value of precious metal belonged
to the traditional expressions of affection of the survivors for the deceased, regardless of
the social rank, gender or age of the deceased. The presence of these tools in graves does



Archeologické rozhledy LXXII-2020 319

not mean that the buried individuals were users, or even owners of these tools (see Jezek
2017, 75-79, 145-147). At the same time, the choice of the symbols used in the farewell
ritual depended on a wide range of traditional possibilities. Only some of the survivors chose
tools used to determine the value of metal for this occasion. It is futile to search for specific
reasons as to why a certain object was placed in a grave, as the survivors themselves were
either unaware of this reason or construed it in connection with the traditions of their own
society. The placing coins (i.e. easily available precious metal) in ancient burials provides
an illustrative example: the explanation of this custom differs totally even in the works of
its educated Greek and Roman contemporaries between the 51 century BC and the 2" cent-
ury AD (Stevens 1991). In any case, at the moment of the final farewell, ancient survivors
did prefer the objects that had been used on this occasion from time immemorial.

4. Analytical results versus archaeological stereotypes

The number of touchstones (or touchstone candidates) from prehistoric and early medieval
settlements, workshops and elite sites in Europe and the Near East is literally without end.
They are usually classified as whetstones, hones, etc. Not even the identified streaks of gold
have changed an erroneous classification, including prestigious objects from extraordinary
sites. The 13"-12%" century BC object with a gold finial in the shape of a lion’s head from
a remarkable votive hoard in a temple in Susa, Iran, can serve as an example (Tallon 1992,
as ‘whetstone [...] with inexplicable traces of gold on it’; cf. Jezek 2017, 39, fig. 11).

Another example (I thank Jan Kysela for kind information) documents the current state
of archaeology on a much more modest specimen, but in the same manner as Rausing’s
discovery. The La Téne period oppidum and exceptional site of a mint, Stradonice in central
Bohemia, produced dozens of parts of balances and numerous ‘whetstones’ (e.g. Pic 1906,
75, pls. XXVII, LVIII). In 1953, i.e. without any chemical microanalysis, one of the local
finds (fig. 2A) was described by geologist Karel Hlavka as a ‘touchstone for testing gold’,
in the inventory of an assemblage collected in the 19" century. The assemblage was re-
viewed in the 1980s, when an expert on the La Téne period classified the same object in
the “‘modern’ manner as a ‘pendant with a polished stone, an amulet’. Black and perfectly
smoothed stone artefact of rectangular section, a petrographic determination of which has
not been successful (even with knowledge of its chemical composition), is set in an elegant
copper finial with a decorative eyelet for suspension purposes. The stone is attached to the
finial by means of a rivet that utilised a hole in the stone, with a diameter of c. 5 mm; how-
ever, the diameter of the hole in the finial is only c. 2 mm. As a result, the hole in the stone
pokes out from the bottom of the finial. The question remains as to whether or not the stone
itself was used prior to being set in the metal finial (cf. JeZek 2017, 30). Using the SEM,
linear streaks of gold with a marginal admixture of silver, as well as numerous streaks of
an alloy of gold, copper and silver, were observed (fig. 2B; tab. 1) on the two work surfaces
of the stone, both measuring 2.5 x 2.3 cm.

A touchstone function was also suggested long ago for stone artefacts furnished with
finials made of gold (in fact, with an admixture of silver: for examples, see tab. 2: 19-21)
from extraordinary — and for their richness famous — 4"-century BC kurgans in Eurasian
steppes (Williams — Ogden 1994, 142; see also JeZek 2017, 28-32, with add. refs.). Still,
artefacts of this type continue to be presented traditionally as whetstones (with the excep-
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Fig. 2. A: Touchstone from the La Téne oppidum of Stradonice, Czech Republic (inv. No. KT00556 in the
catalogue of the National Heritage Institute of the Czech Republic). — B: An example of streaks of an alloy
of gold, silver and copper (tab. 1: 2). Microphoto: S. KfiZova. Courtesy of the NHI.

A - Tab. 1. Results of point analyses of metal streaks on the touchstone
No, | A9 | Au | Cu | Fig. from Stradonice. Each analysis number (An. No.) belongs to a sepa-
1 3 9% 1 rate streak. The semi-quantitative data given in weight percent (wt%)
are calculated at 100 %. The geochemical background, i.e. elements

2 7 64 v 28 deriving from the raw material of the stone (Si, K, Ca, etc.), is excluded.

tions of Alexeyev 2012, 222, and Kalashnik 2014, 126—127). Thanks to the generous help
of the colleagues from the State Hermitage Museum in St. Petersburg, it was possible to
carry out chemical microanalysis on selected specimens (fig. 3), dug up in the 19 century
in Chertomlyk (Ukraine), Karagodeuash (Russia), Kul’-Oba (Crimea), Malaya Bliznitza
(Russia) and Talaevsky (Crimea). As with a similar touchstone from the hoard in Ahta-
nizovka (Russia; see JeZek 2017, tab. 1; with a predominance of streaks of alloys of silver
and copper and streaks of alloys of lead and tin), all mentioned stone artefacts are literally
covered with streaks of precious metals (tab. 2; fig. 4). Besides streaks of gold and alloys
of gold and silver, traces of silver were documented on two of these stones, and streaks of
copper with minor admixture of lead on one of them. The differences in the composition
of the recorded gold and silver alloys also document that at least the majority of these
cases cannot result of the attaching luxurious finials. No streaks of iron were observed.
Among the hundreds of analyses conducted on touchstones from Northern, Eastern
and Central Europe, the occurrence of manganese in the results of two point analyses of
streaks preserved on the artefact from Chertomlyk (tab. 2: 1, 4; fig. 5A) is unique. The pre-
sence of manganese in the precious metal that left a streak on the relevant touchstone is
improbable: Mn would end up in slag during the cupellation of gold. Nevertheless, the site
is located in Donbas, a vast area of sedimentary deposits of iron and manganese, the largest
in Europe. Under surface conditions, oxidic Mn compounds are reduced to dendrites and
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Fig. 3. Examples of fourth-century BC touchstones from Scythian and other barbarian environments from
the collection of the State Hermitage Museum, St. Petersburg. A — Chertomlyk kurgan (inv. No. Dn.1863-
1/446), length 18.4 cm; B — Karagodeuash kurgan (inv. No. 2492/37), length 15.4 cm; C — Kul’-Oba kur-
gan (inv. No. KO.-36), length 17.3 cm; D — Malaya Bliznitza kurgan (inv. No. Mal.B.-14), length 18.5 cm;
E—Talaevsky kurgan no. 1 (inv. No. Kr.18911/25), length 11.6 cm; F — Ahtanizovka hoard (inv. No. Aht.-16),
length 13.4 cm. Photos: A and E: L. Kheifets; B: A. Ju. Alekseev, C: A. Koksharov; D and F: P. Demidov.
Courtesy of the State Hermitage Museum, St. Petersburg.

the material for the touchstone could be contaminated by Mn in supergene conditions.
However, it is more likely a secondary coating that formed on the artefact inside the barrow.

Post-excavation contamination is also possible with old finds. Fortunately, Russian
colleagues analysed two freshly uncovered finds of this type (i.e. typical stone artefacts
with decorated gold finials) from a Scythian barrow in Filippovka (South Urals, near Oren-
burg). O. V. Anikeeva (2010) documented streaks of precious metals and traces of tin (and
iron) on them. The function of these prestigious artefacts from the environment of the
Scythians and their neighbours is therefore settled once and for all. However, countless
prestigious and completely common barrows, including ‘poor’ graves, as well as numerous
settlements and workshops from the Iron Age, and not only those from the steppes stretch-
ing from Pannonia all the way to Altay, have produced the same artefacts without metal
finials (for selected examples, see Burghardt 2012; Metzner-Nebelsick 2002, 398-400;
both with add. refs.). A SEM analysis of such finds should now rank among mandatory
procedures, without which it is not possible to responsibly classify the find inventory with
all the impacts on a social, cultural and economic interpretation of the find situation.
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Kurgan An.No. | Ag | Au | Br Cl | Cu | Mn | Pb S Sn | Zn Fig.

Chertomlyk 1 49 | 33 8 4 1 5

2* 17 78 1 3 1

3 39 | 55 1 4 1

4 1 93 1 1 3 1 4a; 5A

5 98 1 1 JeZek 2017, fig. 7¢

6 27 | 68 2 1 2

7 13 | 85 1 1 + 4b
Karagodeuash 8 * 1 97 1 1 + 4c; JeZek 2017, fig. 7d
Kul’-Oba 9* 2|95 1 + 2

10 * 3|97 +

1 7 | 69 8 2 15 JeZek 2017, fig. 7e

12 82 17 1 4d
Malaya Bliznitca 13 29 | 43 8 5 15

14 14 | 59 3 5 10 9

15 1 20 | 70 4 5

16 18 | 70 5 3 4

17 32 54 7 2 5

18 70 14 | N 4 +

19
Talaevsky 20

21

22* | 39 | 54 1 5 1 4e; JeZek 2017, fig. 7f

23* | 36 | 60 1 2 4f

24 49 | 46 1 4 +

25 59 | 29 1 + 1 10 +

Tab. 2. Selected results of point analyses of metal streaks on the touchstones (and of selected points from
their metal finials: Nos. 19-21 in grey) from Chertomlyk (Ukraine), Karagodeuash (Russia), Kul’-Oba
(Crimea), Malaya Bliznitza (Russia) and Talaevsky (Crimea); for the inv. Nos. after the State Hermitage
Museum, St. Petersburg, see fig. 3. Each analysis number (An. No.) belongs to a separate streak. The semi-
quantitative data given in weight percent (wt%) are calculated at 100 %. Elements present in concentra-
tions below 1 wt% are marked by +. Cases in which numerous streaks of the same or of a highly similar
composition were recorded are marked with an asterisk in the second column. The geochemical back-
ground, i.e. elements deriving from the raw material of the stone (Si, K, Ca, etc.), is excluded (cf. fig. 5).

A Hallstatt period (or Vekerzug culture) example comes from Chotin, southern Slo-
vakia (thanks to great help of the Danube Region Museum in Komarno). A total of 465
graves were uncovered in 1952—-1962 at a site previously disturbed by the extraction of
sand (Kozubovd 2013, 15). These were common graves, both cremation and inhumation.
Prestigious graves did not occur at the site, nor did precious metals (if we do not include
the foil/plating and the heads of mostly bronze ornaments), unlike amber. The nature of
the cemetery without manifestations of distinct social stratification also applies to (at least)
nine graves that contained touchstones (fig. 7; we did not investigate certain stone arte-
facts: grave 148/1953: Kozubovd 2013, 73, pl. 57, or the oval stone artefact from grave
87/1954, which also contained analytically confirmed touchstone). These burials included
both inhumations and cremations, a grave without additional finds, graves with average
furnishings and even one of two graves classified as exceptional at Chotin (despite likely
having been robbed), also for the size of the grave pit (Kozubova 2013, 352-353). This
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Fig. 4. Examples of the streaks of metal on touchstones from: a — Chertomlyk, gold (tab. 2: 4; fig. 5);
b — Chertomlyk, an alloy of gold and silver (tab. 2: 7); c — Karagodeuash, gold (tab. 2: 8); d — Kul’-Oba,
silver (tab. 2: 12); e-f — Talaevsky, alloy/s of gold and silver with an admixture of copper (tab. 2: 22, 23).
Microphotos: Ks. Chugunova.

latter grave 49/1961 is situated in an accumulation of burials separated by empty space
from the other graves. Documented in this accumulation are female and children’s graves
with above-average furnishings, including children’s grave 20/1961 with a touchstone,
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Fig. 5. A: Chertomlyk (tab. 2: 4): spectrum of the streak of gold providing the presence of manganese in
the analysed point. — B: Talaevsky (tab. 2: 27): spectrum of the point analysis of the touchstone’s metal
finial, with the presence of iodine and bromine.

and cremation grave 23/1961 with a gold-plated bronze torc, an artefact unique at the site
(Kozubovd 2013, 363).

Only four of nine graves containing touchstones now being analysed could be anthropo-
logically identified from Chotin (tab. 3). Children’s grave 20/1961 has even two anthro-



Archeologické rozhledy LXXII-2020 325
A Gender, M n Kozubovd
Grave No. | Ritus age Jewells Weapons Riding Knive Other 2013
24/1952 Crem.| Undet. p. 15, pl. 7
156/1953 | Skel. | Male, Spearhead 1 Potter 75, pl. 59
" | maturus P Y p- 7>, pl.
167/1953 Glas, clay and Iron bracelet, | pp.78-79,
Triple burial Skel. | Undet. amber beads Arrowhead ! pottery pl. 62
87/1954  |Crem.| Undet. Arrowhead, 4 | fragmentsof |, 3¢ ) 57
quiver fittings pins, pottery
92/1954 Crem.| Undet. 1 p. 36, pl. 28
20/1961 | Skel. | child |Clasand clay beads, Pottery | P: 122
bronze ore-ring pl. 95
Male, Fragments pp. 128-129,
44/1961 Skel. adultus ofa gear 1 | Chape, pottery pl. 100
Male, Chakan axe, Horse bones, . p. 130,
49/1961 Skel. adultus Clay bead 8-12 arrowheads | whip grip 1 Iron objects pls. 102, 103
68/1962 Skel. | Undet. 2 arrowheads 1 Iron fragments, | p. 136,
pottery pl. 109

Tab. 3. Chotin, Slovakia. The furnishing of the Vekerzug culture graves containing analytically confirmed
touchstones (see tab. 4). After Kozubovd 2013.

pological determinations: (1) infans II, (2) two individuals in the age of 2—4 and 7 years.
All three male graves and three undetermined burials (including a triple burial) contained
weapons and/or riding gear. There is no evidence suggesting that any of the local graves
furnished with touchstones were female burials. In any case, as already mentioned, the
buried individuals need never have come in contact during their lifetime with the touch-
stones deposited in their graves (this was probably not the case with the luxurious finds
from the barrows of barbarian leaders presented above). It is irrelevant to connect not
only the character and frequency of randomly preserved streaks on touchstones but even
the occurrence of these and similar tools in graves with the social standing of the buried
individuals. The discussed artefacts from Chotin were made from commonly available
elongated fluvial pebbles of sandstone, siltstone, marlstone and quartzite.

Most abundant among the recorded streaks preserved on the nine observed stone arte-
facts from Chotin (tab. 4; fig. 6) are those of lead, tin and their alloys, often with an ad-
mixture of copper. Streaks of alloys of gold and silver with an admixture of copper were
identified on five of them. One streak of metal is composed of copper and silver. Pure
copper appears only rarely, and the most common are streaks of brass, even with a share
of zinc around 35 % (for parallels, including metal objects, see JeZek 2017, 101; see also
below, tab. 5). The brass streaks, often just micrometric grains, are too small to be inter-
preted as a contamination caused by a modern brush during the cleaning of archaeological
finds. Moreover, not even a repeatedly confirmed composition of grains made up of ap-
prox. 87 % Zn and 13 % Cu (tab. 4: 4) is extraordinary (cf. tab. 5: 27, 28; see JeZek 2016,
tab. 2; 2017, 93-94, 101-105, tab. 3, tab. 10: 70). Zinc gives a golden hue to brass, and
an increase in zinc content makes the colour of a metal object more golden: such alloys
could be imitations of a high-quality precious metal. Numerous grains of nickel on one
of the studied stone artefacts from Chotin permit nothing more than to repeat the conclu-
sion on the manifestation of speiss occurring unintentionally during copper metallurgy
(JeZek et al. 2018, 337-340). A streak of metal composed of dominant antimony, lead and
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An.No. |Inv.No.| Grave [Ag|Au | Cl |Cr|Cu|Fe |Ni|Pb| S |Sb|Sn|Zn Note and fig.
1 4561 |167/1953 8 92 Numerous grains
2 3 1 195 62
3 1 9 59| 3 28 Numerous lines; fig. 6a
4 13 87 | Repeatedly; fig. 6b
5 58 | 27 2
6 44 56 Numerous grains
7 49 | 41 4 6
8 4683 |156/1953| 71 | 13 5 n Numerous grains
9
10 8 47 45 Repeatedly
1 2 27 71 Numerous; fig. 6c
12 17 83 Line: modern contamination
13 100
14 67 33 Numerous lines
15 6
16 4793 | 24/1952 43 57
17 25 75
18 1 10 89 Numerous grains
19 24 | 62 14 Numerous grains; fig. 6d
20 4 96
21 75 25 fig. 6e
22 4883 | 87/1954 33 67
23 100 Grains, repeatedly
24 5 28 67
25 32 | 60 8 Lone grain
26 4891 | 92/1954 100 Linear streak
27 62 2 36
28 100
29 3 9 88
30 4949 | 20/1961 | 36 | 62 2 Numerous lines; fig. 6f
31 4970 | 44/1961 100 Grains, repeatedly
32 100 Numerous grains
33
34 4 96 Lone grain
35 73 12 15 Grains, repeatedly
36 37 41 22
37 4985 | 49/1961 100 Grains, repeatedly
38 3 34 54| 8 | Lone grain
39 3 5 20 72
40 1 62 2 35 | Lone grain
41 5007 | 68/1962 100 Grains, repeatedly
42 100

Tab. 4. Selected results of point analyses of metal traces on stone artefacts from graves excavated in Chotin.
Inv. Nos. after the Danube Region Museum in Komarno. Each analysis number (An. No.) belongs to a sepa-
rate streak. The semi-quantitative data given in weight percent (wt%) are calculated at 100 %. The geo-
chemical background, i.e. elements deriving from the raw material of the stone (Si, K, Ca, etc.), is excluded.
‘Grains’ mean traces just 5-50 ym in size. Traces of (unpreserved) metal rings in the areas of the hole are
grey in the table.
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Fig. 6. Examples of streaks of metals on the touchstones from Chotin: a — grave 167/1953, alloy of lead, tin
and copper (tab. 4: 3); b—grave 167/1953, zinc with an admixture of copper (tab. 4: 4); c—grave 156/1953,
alloy of tin and lead (tab. 4: 11); d — grave 24/1952, alloy of gold, silver and copper (tab. 4: 19); e — grave
24/1952, alloy of lead and tin (tab. 4: 21); f — alloy of gold and silver (tab. 4: 30). Microphotos: S. Kizova.
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Fig. 7. Stone artefacts from the Vekerzug culture graves in Chotin, Slovakia, selected for SEM analysis. Grave
Nos. in black, inv. Nos. in grey (after the Danube Region Museum in Komarno). Courtesy of the Danube
Region Museum.

a marginal amount of copper is thus far unprecedented (rab. 4: 24). Cu-Pb-Sb sulfosalts
are relatively common components in a wide variety of Au-Ag-bearing ore deposits (for
refs., see Li et al. 2019) and occur relatively frequently also in Slovakia (e.g. bournonite
PbCuSbS,). The recorded streak confirms that not only intentionally created alloys, but
also striking minerals were tested on touchstones in the distant past (see Jezek 2017, 148).
Two lines of iron were recorded in the Chotin assemblage, one of them with an admixture
of chromium (zab. 4: 12), clearly modern contamination from archaeologists’ tools (for
analogies, see Jezek 2017, 107-108, with refs.).

5. An example from Helgd, Sweden

The helpfulness of the Swedish History Museum (SHM) in Stockholm makes it possible
to draw on the ‘long Iron Age’ in Scandinavia. After other sites (Jezek 2014; 2016; 2017),
thanks to the systematic processing of the find inventory by Swedish colleagues, we can
focus on another iconic site, the island Helg6 in Lake Malédren (comprehensively Zach-
risson 2004; Clarke — Lamm 2017). Of the 1,094 recorded ‘whetstones’ or ‘grindstones’
(Lamm 2008, 103), we selected 17 stone artefacts (fig. 8) for a chemical microanalysis in
a SEM. The samples come both from graves (12 specimens) and from settlement/work-
shop contexts (5 specimens). They are dominated by mere fragments.
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The stone artefacts from Helgd have been assessed from various perspectives (see
Grandin 2008; Kresten 2008; Lamm 2008; with refs.), but only occasionally were typical
oblong artefacts with a rectangular cross-section treated separately; these specimens are
made mostly of schist, siltstone and sandstone. ‘Schist or phyllite whetstones [...] are rare
at Helgo [...] Kresten [2008] has found [...] that an unusually high percentage of high-
quality imported stone artefacts were deposited in the Helgo cemeteries, including seven
whetstones of Eidsborg phyllite and two of ‘Norwegian blue’ phyllite [...] A few pendant
schist whetstones have been found in Helg6’s cemeteries and building groups. They are
all of the type with a single perforation at one end’. Although these artefacts attracted the
attention of Jan Peder Lamm, in his knowledgeable evaluation he claimed that ‘although
some stones of sufficient hardness were found at Helgo, none could be confidently inter-
preted as a touchstone’ (Lamm 2008, 105-107; however, for an analytically confirmed
example, see Oddy — Meyer 1986, 159). Pondering grave finds from Helgo, the prescient
J. P. Lamm (2008, 117) asked: “Why were whetstones so common as grave-goods? Did
they symbolise something in particular or were they such an intrinsic part of personal equip-
ment that they accompanied their owners even to the grave?” Our response is: these arte-
facts did not serve as whetstones, and they need not have had anything in common with
the people in whose graves they were deposited. And yes, these artefacts had symbolic
meaning as grave goods, though in the Middle Ages this practice had been a traditional
custom for so long that a specific causal justification was no longer sought.

Six cemeteries are known at Helgo: the completely excavated cemeteries 116 and 150, the partly exca-
vated cemetery 118, two unexcavated cemeteries (114 and 117), and one excavated grave in cemetery 115,
leaving 19 local graves intact (Clarke — Lamm 2017, 36-42, with refs.). There are not prestigious burials
in Helgo, however, in Skrivsta on the southern shore of Lake Malidren facing towards Helgo, the Vendel
period aristocratic burial contains one of the finest examples of early medieval touchstones (see Lamm
2008, fig. 23: b), along a Merovingian sword comparable to that from Sutton Hoo, England (where a su-
perb oblong stone artefact was also found). We can recall the important petrographic insight of P. Kresten
(2008, 153): ‘Finds from cemeteries 116 and 118 and their adjacent Building groups 6 and 7 include an
unusually high percentage of imported and generally high-quality stones. [...] What clearly distinguished
the areas covered by cemeteries 116 and 118 and their adjacent settlements from cemetery 150 and the
main settlement sites (Building groups 2 and 1-4) and the workshop (Building group 3) is the abundance
of high-quality imported goods [...]".

Cemetery 116 in Helgod was in use for about five centuries, from the Late Migration period to the
Viking Age (Sander 1997, 11). A total of 49 graves (sometimes with multiple burials) include burials
without any furnishings, as well as burials containing precious metals. Whereas several graves evidently
belong to the local elite, none of them are exceptional in character. The inventory of the majority of graves
was composed of standard combs, beads, finger-rings, lumps of metal, etc. According to B. Sander (1997),
‘whetstones’ appear in six graves: All (with a hole in one end), A23 (two specimens), A24, A25, A30
(eight “fragments of whetstones or polishing stones’ and a ‘stone with smoothed surfaces’, which come
from several burials in this grave) and A42 (Sander 1997, 27-32, figs. 2:9, 2:18, 2:20, 2:21, 2:29, 2:44;
a fragment of a ‘polishing stone’ is also reported from grave A8). The finds come from the cremation
layers. The Helgo collection held in the SHM also contains additional touchstone candidates attributed to
certain other graves from this cemetery (e.g. Al and A31: see below). The graves for which a gender
determination could be made belonged to adult men (Jonsson 1997, tab. 10). We selected six specimens
for chemical microanalysis from this cemetery (fig. 8: 9-14).

Cemetery 118, with 35 excavated cremation graves (c. 65 % of the total number of local graves), dates
from the Late Vendel period to the Viking Age, for c. 150-200 years. ‘Whetstones’, ‘polishing stones’,
‘flint pebbles’, etc., were found in graves 12, 17, 21, 24, 25A (at least seven specimens), 27, 37 and 57
(Melin 2001a, figs. 10: 10; 27: 10; 36; 41: 6; 42: 7; 47: 4; 54: 6; 72: 2, 3). None of these graves deviate
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from the cemetery standard, at which neither graves without inventory nor graves with extraordinary grave
goods occurred. All identifiable human remains belong to adult individuals (their gender remains un-
known; Sigvallius 2001). We selected three specimens for chemical microanalysis from this cemetery
(fig. 8: 15-17). The adjacent Building group 7 provided few additional touchstone candidates (Melin 2001b,
figs. 99, 100, 104, 108, 109).

All 41 graves were excavated at cemetery 150, which was in use between c. 500 AD and the early
9™ century. Suspected ‘whetstones’ made from sandstone or schist, typically in fragmented condition, were
recorded in at least seven graves: 41, 47, 51, 53,57, 59 and 105 (Waller — Hallinder 1970, 160; figs. 84: 4;
88:3;91:7;94: 8;96: 7; 112: 2), mainly in the cremation layers, in one case in an urn. Based on the avail-
able anthropological determination of the cremated remains (Persson 1970), these graves belonged to young
(graves 47 and 57) and old (grave 53) women, adult men (graves 51 and 59) and a child aged 11-13 years
(grave 105). We selected three specimens for chemical microanalysis (fig. 8: 2—4), including the find from
the child grave, which is the only burial at this cemetery that also contained a crucible (Waller — Hallinder
1970, 191), and the find from feature 39, a stone setting typical for local graves, but without human remains
(Holmgqvist — Arrhenius eds. 1964, 51).

Metalworking workshops are part of several excavated building groups at Helgo (e.g. Holmqvist ed.
1972, with refs.), and finds of typical stone artefacts are common in them (e.g. Holmgqvist ed. 1961, 232-237,
Holmgqvist — Arrhenius eds. 1964, 230-237; Holmqvist ed. 1970, 120-123). The largest of the excavated
workshop areas was located in Building group 3. Many crafts were carried out at this site, including bronze
casting and goldsmithing. Thousands of fragments of moulds and 234 kg of whole and fragmentary cruci-
bles, iron slag, tuyeries, melted lumps of gold, rods and threads of gold, remains of bronze metallurgy, etc.,
mostly from the 5 to 7" centuries AD, were discovered (see Wigren — Lamm 1984; Lamm 2008, 95-97).
Regarding ‘whetstones/grindstones’, ‘the database includes 445 measured examples from Building group 3’
(Lamm 2008, 105); ‘the workshop area was stocked mainly with hones or grindstones of an adequate but
not ideal quality [...] most of the rock used was obtained locally’ (Kresten 2008, 150).

In the first step of the investigation, we excluded from the assemblage intended for
SEM analysis finds on which a binocular microscope failed to identify suitable areas for
further observations. However, this does not mean that streaks of metal are not preserved
on them. The positive results obtained from 17 stones observed in the SEM often revealed
such small metal streaks that they were not observable in any other way. There is a pre-
dominance of metal concentrations in the range of tens of micrometres, and sometimes
clusters of such concentrations occur (see fig. 9), but grains only several micrometres in
size were also recorded in the SEM. Linear metal streaks do not occur on the analysed
material. In general, the analysed stone artefacts from Helgo reveal a different picture to
other analysed early medieval finds of touchstones from Sweden (with numerous linear
streaks: JeZek 2014; 2016; 2017). At the same time, they have counterparts in the SEM fin-
dings on touchstones from numerous European early medieval graves (e.g. Jezek — Holub
2014 for the Viking environment), including elite burials (e.g. JeZek — Plociriski 2013).

Along burial finds, five specimens from the hundreds of stone artefacts from building
groups in Helgod were observed in an SEM, primarily those that do not correspond to the
‘classic’ claims for touchstones. There are in fact plenty of such ‘classic’ objects from
Helgo (e.g. Holmgvist ed. 1961, pl. 62; Holmqvist — Arrhenius eds. 1964, pl. 59,62: 1,2, 5;
Holmgqvist ed. 1970, pl. 28: 1, 7-10; see Oddy — Meyer 1986, 159). However, not belonging
to this group is the lone local specimen with a ring preserved in its hole (see Lamm 2008,
94), as the surface has only partially the qualities necessary for a touchstone (fig. 8: 6).
Streaks of copper and lead have been observed there (tab. 5: 15, 16). The function of other
analysed artefacts from Helg6 remains uncertain in some cases even after the perform-
ance of chemical microanalyses. However, the reason is not a streak of iron (fab. 5: 32)
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Fig. 8. Stone artefacts from Helgo, Sweden, selected for SEM analysis. Inv. Nos. after the Swedish History
Museum, Stockholm. 1 — 25343 F2010, Building group 2; 2 — 26481 A39, Cemetery 150; 3 — 26481 F2,
Cemetery 150, grave 105; 4 — 26481 F3, Cemetery 150, grave 51; 5 — 27448 F7233, Building group 1; 6 —
27687 F8268, Building group 4; 7 — 28480 F9631, Building group 3; 8 — 28480 F9792, Building group 3;
9 —30249 F10 A31, Cemetery 116, grave 31; 10 — 30249 F16 A25, Cemetery 116, grave 25; 11 — 30249 F28
A42, Cemetery 116, grave 42; 12 — 30249 F30 A30, Cemetery 116, grave 30; 13 — 30249 F99 A1, Cemetery
116, grave 1; 14 — 30249 F106 A23, Cemetery 116, grave 23; 15 — 30710 F4 A37, Cemetery 118, grave 37;
16 — 30710 F14 A17, Cemetery 118, grave 17; 17 — 30710 F27 A27, Cemetery 118, grave 27. Photos by the
author, courtesy of the Swedish History Museum.
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Fig. 9. Examples of the streaks of metal on selected stone artefacts from Helgé. a — 26481 F3, gold with
an admixture of copper and silver (tab. 5: 11); b — 27687 F8268, copper (tab. 5: 15); c— 27687 F8268, lead
(tab. 5: 16); d — 28480 F9792, brass (tab. 5: 19); e — 30249 F16 A25, gold (tab. 5: 29); f — 30710 F4, zinc
(tab. 5: 41). Microphotos: G. Wife.

of unknown age, observed (along with streaks of copper and an alloy of copper and lead)
on the surface of one of the 17 analysed stones (see above). Several of them are clearly
touchstones, but others could have been used for different purposes in non-ferrous metal-
working (see Kresten 2008, 150). However, in the case of burial finds, the actual function
of the stone artefacts bearing streaks of non-ferrous metal is not of key importance for
their symbolic meaning at the moment of the final farewell.
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An. No. Inv. No. Find-context Ag [ Au | CI | Cu | Fe Ni [Pb | S | Sn | Zn | Fig.

1 25343 F2010 Building group 2 100

2 26481 A39 Cem. 150, gr. 739 | 84 1 2 1 9a

3 98 2

4 100

5 14 17 69

6 100

7 26481 F2 Cem. 150, gr. 105 5|55 13 3 24

8 7 9 84

9 35 32 33

10 28 6 28 38 | 10b

1 26481 F3 Cem. 150, gr. 51 6 | 81 13 10a

12 7 78 15 10c

13 27448 F7233 Building group 1 63 37

14 2 3| 95

15 27687 F8268 Building group 4 97 3 9b

16 100 9c

17 28480 F9631 Building group 3 | 92 8

18 87 13

19 28480 F9792 Building group 3 66 2 32| 9

20 64 5 30

21 100

22 30249 F10 A31 | Cem. 116, gr. A31 | 82 17 1

23 87 13

24 97 | 3

25 12 | 51 37

26 2 98

27 18 | 34 48

28 16 | 31 3 50 | 10d

29 30249 F16 A25 | Cem. 116, gr. A 25 100 9e; 10e

30 100

31 30249 F28 A42 | Cem. 116, gr. A 42 5|76 19

32 100

33 7173 20

34 90 10

35 30249 F30 A30 | Cem. 116, gr. A 30 62 2 36

36 2 49 49

37 10 | 72 18

38 1 99

39 30249 F99 A1 Cem. 116,gr. A1 100

40 30249 F106 A23 | Cem. 116, gr. A23 | 89 1

4 30710 F4 A37 Cem. 118, gr. 37 100 | 9f; 10f

42 30710 F14 A17 | Cem. 118, gr. 17 83 4 13

43 100

44 30710 F27 A27 | Cem. 118, gr. 27 4| 77 19

45 5| 81 14

Tab. 5. Results of point analyses of metal streaks on selected stone artefacts from Helgo, Sweden (cem. —
cemetery, gr. — grave). The order of specimens corresponds with fig. 8. Each analysis number (An. No.)
belongs to a separate streak. The semi-quantitative data given in weight percent (wt%) are calculated at
100 %. The geochemical background, i.e. elements deriving from the raw material of the stone (Si, K, Ca,
Fe, etc.), is excluded (cf. fig. 710). Some of the data from the individual streaks observed on the same stone
artefact are very similar: Quantifications are accompanied in our database by spectra and by microphoto-
graphs recorded at the same (analytical) time, from which a radical selection had to be made, and this is
a way how to avoid confusion.
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Fig. 10. Selected spectra of the metal traces preserved on selected stone artefacts from Helgo: a — 26481 A39
(tab. 5: 2); b—26481 F2 (tab. 5: 10); c— 26481 F3 (tab. 5: 12); d — 30249 F10 A31 (tab. 5: 28); e —30249 F16
A25 (tab. 5: 29); f— 30710 F4 A37 (tab. 5: 41).
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Traces of precious metals were observed on ten specimens in our assemblage from
Helgo, i.e. 59 % (tab. 5). Unlike other analysed assemblages of Viking Age touchstones,
gold slightly predominates over silver. Silver also occurs in various alloys with other me-
tals, the most common being copper and its alloys, including bronze. The marginal con-
tent of iodine in a streak of silver is typical for the SEM findings from Swedish Uppland.
Recently, we suggested the testing of raw ore: halogens could not survive any smelting
process (Jezek 2017, 98-99). However, the marginal content of iodine is recorded in the
Scythian touchstone finial made of an alloy of gold and silver (tab. 2: 21; fig. 5B), along
with bromine. The latter element could appear as a result of the finial’s contact with orga-
nic material, however, the issue of iodine remains open (the marginal presence of iodine
was also recorded during the chemical analyse of a 9"-century AD wire made of silver
and copper: Galuska 2013, fig. 130). Tin appears both ‘pure’ and as the dominant part of
an alloy, typically with lead, on the observed stones from Helgo. Compared to other sites,
the relatively low frequency of streaks of lead and its alloys is noteworthy here, as is also
the streak of an alloy with an even share of tin and lead (zab. 5: 36; for lead, see above).
The share of zinc in streaks of brass of up to 40 % is common on ancient touchstones (see
above). Both zinc and nickel form a part of an alloy with dominant copper (zab. 5: 7).
Similar alloys are designated as nickel brass, or o” phase of the Cu-Ni-Zn system in the
modern period (better known under the names of nickel silver, alpacca or paktong: for
analogies, see JeZek 2017, tabs. 2 and 10; JeZek — Holub 2014, tab. 1). Of greater interest
are traces of an alloy composed of a balanced content of zinc and silver (with an admix-
ture of copper: tab. 5: 10; fig. 10b), and the streak of a metal composed of (dominant) zinc
and copper (tab. 5: 27, 28; fig. 10d; see above). Three truly micrometric — and dubious —
concentrations of ‘pure’ zinc do not permit any conclusions, including the possibility of
streaks of hydrozincite mineral (figs. 9f and 10f; cf. Jezek 2016; 2017, 101-106).

Due to the similarity of the preserved streaks on the observed stone artefacts from
both the graves and the building groups in Helgo, we do not attribute any special meaning
to the find circumstances in the question of preserved streaks. The majority of the stones
from graves, or better from the cremation layers, do not show signs of fire (cf. Jezek 2017,
93; the find from cemetery 116, grave 1, does not even come from the cremation layer:
fig. 8: 13). Nevertheless, stones that are burnt (e.g. specimens from cemetery 116, grave 23,
and from cemetery 118, grave 17: fig. 8: 14, 16), revealed only isolated grains of precious
metal few micrometres in size. It should be noted that conspicuous linear grooves occur
sometimes on the artefacts under discussion across Europe (including Helgo) and the
SEM never determined any traces of metal in these grooves: their purpose remains unex-
plained.

Regardless of what actual purpose the stone artefacts from Helgé served, a conclusion
can be drawn: The stone artefacts under discussion are not whetstones. At the very least,
some of them served as touchstones, others could have been used for different purposes
in non-ferrous metalworking. However, it is likely that the removal of traces of metal
streaks on the relevant stone artefacts plays a key role in the find picture from Helgé. This
practice was necessary for the normal use of touchstones, but it was needless for other
uses of stone artefacts with metals (e.g. smoothing of semi-finished metal products, or even
sharpening). A further testament to the regular cleaning (grinding) of the presented stone
artefacts is the concave shape of several of their sides.
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The observed stone artefacts from Helgo (inv. No. of the Swedish History Museum = SHM):

Cemetery 116

Fig. 8: 13. Grave A 1: SHM 30249 F99 A1l (not mentioned in Sander 1997)

An irregular four-sided artefact with a variable, more or less trapezoidal cross-section as the result of the heavy
grinding of one side. Three sides smoothed, the fourth side carelessly levelled. Length 5.7 cm, width 0.9 cm,
height 0.5/1.0 cm. Grey quartz phyllite.

Fig. 8: 14. Grave A 23: SHM 30249 F106 A23 (not mentioned in Sander 1997)

A regular four-sided artefact with a nearly square cross-section. One end is broken off. The sides are straight,
originally smooth. Preserved length 5.9 cm, cross-section 1.7 x 1.8 cm. Light beige-grey sandstone. Burnt.
From the same cremation layer comes another fragment of a typical stone artefact (Sander 1997, fig. 2:18).
Fig. 8: 10. Grave A 25: SHM 30249 F16 A25 (Sander 1997, 24, fig. 2:21)

Originally a regular square cross-section tapering slightly from one end to the other; glued together from several
fragments. Sides smoothed to a gently rough surface, one of which features a shallow groove 3.8 cm long. Length
10.0 cm, cross-section 2.5 x 2.5 cm at one end, 2.8 X 2.9 cm at the other end. Fine-grained light grey sandstone.
Fig. 8: 12. Grave A 30: SHM 30249 F30 A30 (see Sander 1997, 27-32)

A small artefact originally with a rectangular cross-section, one end broken off, one side split. The opposite end
is ground on both sides to a dull edge. The three preserved sides are smoothed. Preserved length 4.9 cm, width
1.1 cm, preserved height max. 0.8 cm. Dark grey phyllite schist.

Fig. 8: 9. Grave A 31: SHM 30249 F10 A31 (not mentioned in Sander 1997)

The small bar-shaped artefact has two fractured ends; triangular cross-section. One side is convex, the other two
are flat and at a right angle to one another. Smooth sides. The preserved length is 5.2 cm, max. width 1.0 cm,
max. height 0.8 cm. Dark grey quartz phyllite.

Fig. 8: 11. Grave A 42: SHM 30249 F 28 A42 (Sander 1997, 38, fig. 2:44)

A fragment of a four-sided artefact with a nearly square cross-section, both ends broken off. Two sides smoo-
thed, the other two are roughly levelled and uneven. Preserved length 6.7 cm, max. width 1.8 cm, height 1.9 cm.
Grey quartz phyllite.

Cemetery 118

Fig. 8: 16. Grave 17: SHM 30710 F14 A17 (Melin 2001a, 28, fig. 27: 10)

The cremation layer produced (glued) burnt fragments of an elegant slender artefact. The straight sides are per-
fectly smoothed. Original length exceeded 15.5 cm, the largest preserved fragment has a rectangular cross-section
with dimensions 1.8 x max. 1.1 cm. Phyllite schist.

Another fragment of a stone artefact comes from the fill of the mound (Melin 2001a, 24, fig. 26: 3).

Fig. 8: 17. Grave 27: SHM 30710 F27 A27 (Melin 2001a, 41, fig. 47: 4)

The cremation layer produced a burnt grey oval flint pebble with a smooth surface. Dimensions 4.5 x 2.7 x 1.7 cm.
Fig. 8: 15. Grave 37: SHM 30710 F4 A37 (Melin 2001a, 48, fig. 54: 6)

The cremation layer produced a fragment of a carelessly worked artefact with a rectangular cross-section. Only
one side is smoothed in places; this side is wavy as a result of irregular grinding. Preserved length 10.7 cm, cross-
section 2.1 x max. 1 cm. Phyllite schist.

Cemetery 150

Fig. 8: 2. SHM 26481 A39 (Holmgqvist — Arrhenius eds. 1964, 51)

This find, along with fragments of a crucible, glass, a spur, etc., comes from a stone setting typical for graves,
but without human remains. A four-sided artefact with a trapezoidal cross-section, three sides smoothed with local
unevenness, the fourth side roughly levelled. Max. length 7.6 cm, max. width 3.0 cm, height 2.6 cm. Red-grey
sandstone.

Fig. 8: 4. Grave 51: SHM 26481 F3 (see Waller — Hallinder 1970, 173-174)

A fragment of a massive four-sided artefact that fractured in lengthwise fashion into thin splinters (several
subsequently glued together). One end is missing. Three sides smoothed (one of which is ground into a concave
shape), the fourth carelessly worked into a bumpy surface. Preserved length 7.6 cm, max. width 3.0 cm, max.
height 2.1 cm. Grey mudstone.

Fig. 8: 3. Grave 105: SHM 26481 F2 (see Waller — Hallinder 1970, 191)

A fragment of an artefact, now a flat rectangular slab as the result of several pieces being glued together, but
apparently only a small part of an artefact that splintered. The preserved surface of one side has a groove that is
0.5 cm wide and 0.2 cm deep. Preserved length 5.5 cm, (preserved?) width 2.4 cm, preserved height 0.6 cm.
Beige mudstone.
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Building groups

Fig. 8: 5. Building group 1: SHM 27448 F7233

Both ends of the four-sided artefact are broken off. The cross-section is trapezoidal. Smooth sides. Preserved
length 7.8 cm, width 1.9 cm, height 1.7 cm. Grey clay shale.

Fig. 8 1. Building group 2: SHM 25343 F2010

The artefact fragment (both ends broken off) is composed of two pieces glued together. Today’s shape of the
slab is the result of the absence of other parts of the artefact. The original surface is preserved only on the slender,
smoothed ‘sides’. Preserved length 5.6 cm, preserved width 2.4 cm, preserved height 0.9 cm. Light grey clay shale.
Fig. 8: 7. Building group 3: SHM 28480 F9631

A fragment of a rectangular artefact, three sides smooth and perfectly polished, one of which features a wide
groove; a fracture forms the fourth side. It is possible that the stone split lengthwise in the place of the originally
wider groove and that only roughly half of its original width was found. One end broken at an angle and smoothed,
the other broken off. Preserved length 7.8 cm, preserved width 2.2 cm, height 2.0 cm. Light grey quartzite.
Fig. 8: 8. Building group 3: SHM 28480 F9792

A stone slab with both ends nearly rounded, one of which is damaged, the other ground. Surface smoothed.
A slight depression is ground into the middle of one of the wide sides; the other side is smoothed less carefully.
Preserved length 9.4 cm, preserved width 3.9 cm, preserved height 1.3 cm. Red-grey fine-grained sandstone.
Fig. 8: 6. Building group 4: SHM 27687 F8268

A small artefact with a hole in the narrower end, preserved wire ring. The artefact slightly expands from the end
with the perforation; the cross-section is consistently a regular hexagon, the side edges of which are slightly
rounded. The elegant shape of the artefact contrasts with the working of its surface. Only a smaller part of the
widest side is smoothed or polished, as are small patches on some of the other sides. A larger part of the widest
side and most of the other sides have only a rough surface. The opposite wider side is not flat and roughly levelled.
Length 4.9 cm, width 1.7/1.9 cm, height 0.8/1.0 cm; hole diameter 0.3 cm. Dark grey siliceous clay shale.

6. The longue durée of one type of Europeans’ votive behaviour

The symbolic role of tools used to determine the value of precious metal was not limited
to the ancient burial ritual. For early medieval Scandinavia, J. Lund (2008, 56) summaris-
es: ‘It was not only coins and jewellery of precious metal that were deposited during the
Viking Age; weapons, tools, keys and whetstones have all been found in wetland contexts,
deposited singly or in larger groups [...]. Focusing exclusively on the silver hoards as an
economic value, as treasure to be regained from the lakes at a later time, does not take
account of finds that do not fit this frame of interpretation. It would, for instance, make it
difficult to account for the depositions of whetstones in wetlands’ (the italics by M. J.).
Again, this phenomenon is not limited to the Vikings or to the Early Middle Ages, but is
tied to a tradition thousands of years old. Typical stone artefacts already occur in few Late
Neolithic hoards in Sweden, including these from wet sites (Karsten 1994, 91).

Although manifestations of votive behaviour differ in various societies, the custom of
the deposition of certain types of objects in a wet environment in Europe crosses not only
geographical and chronological borders, but also religious, ethnic and cultural transfor-
mations of the European population (see Bradley 2017). Generally, over the centuries, or
even millennia, ritual behaviour lost its original motivation and is performed without its
actor even thinking about the meaning of their actions. However, the fact that ritual beha-
viour relatively quickly becomes a habit does not mean that different societies do not find
their own explanation and motivation conforming to current ideologies and cults (see Jezek
2017, 65-68). An inherited custom whose formal manifestations do not otherwise differ
in various regions can therefore take on distinct ideological content in different societies.
This is even truer for the votive handling of objects.
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Swedish waters and wetlands provide many well-documented examples of votive be-
haviour, but let us limit just on the recently published examples. Among them belongs the
deposition of fishing tools from the 6™ millennium BC (David 2018; for that matter, fish-
ing tools also occur in prehistoric and early medieval graves across Europe: Jezek 2017,
77-78, with refs.). Many wetland cult sites in Sweden were visited for centuries or even
millennia (comprehensively, including other parts of Europe, Bradley 2017). In the peat
layers at Hindbygarden fen (southern Sweden), numerous artefacts (axes, spearheads, kni-
ves, daggers, sickles, etc.) and animal (and a few human) bones dating from c. 4500 BC to
c. 1300 BC were found, most of them from the (Swedish) Neolithic to the Early Bronze Age
(Berggren 2007; 2014). At least two dozen suspected ‘Neolithic’ or ‘Early Bronze Age’
stone artefacts were found here (Berggren 2007, 86). Roekillorna spring (southern Sweden)
was used for ritual purposes from the Early Neolithic to the Roman Iron Age. From local
finds, ten stone and bone weapons and three flint chisels belong to the early period of local
cult, while seven ‘whetstones’ of the shape typical for touchstones (see Stjerngvist 1997,
40-42, figs. 7 and 109) are difficult to date. Thousands of artefacts from the fen of Skogs-
mossen (central Sweden), attributed to the Funnel Beaker culture (the 4" millennium BC),
are justifiably classified as votive deposits (Hallgren et al. 1997). Finds from the fen inclu-
de about 90 kg of pottery, 34 intact and fragmented axes, a spectacular curved knife made
of a red and greyish-green slate, several arrow- and spearheads, numerous grinding stones,
etc. At least six ‘whetstones’ are among the finds from the site. Another 64 artefacts clas-
sified as ‘axe-polishing stones’ were recorded there, one-third of them in the fen.

Of the finds made in wetlands, the greatest attention used to be paid across Europe to
weapons. An early example is Neolithic jadeite axes, whose votive deposition with ties to
watercourses has been confirmed by modern research (Pétrequin et al. eds. 2012; Walker
2018). Offerings of weapons at north European wet sites are widely known, and numerous
finds from other regions of Europe document similar practices across ages (e.g. Gaspari
2003; 2004; Scholz 2007; Turk et al. eds. 2009; Anders 2013; Husdr 2016; Bradley 2017).
While it is difficult to differentiate offerings of war booty from manifestations of votive
behaviour (especially in cases dating from the Iron Age to the Early Middle Ages, including
eponymous La Téne), this uncertainty is eliminated with agricultural and craft production
tools from the bottom of northern European lakes and fens. The famous chest from Mister-
myr contained — besides numerous tools, three bells, etc. (Arwidsson — Berg 1983) — also
two touchstones (for additional votive finds from Viking Age Sweden, see Lund 2006,
with refs.). Touchstones already occur in hoards in the Bronze Age, including those with
a clear votive context (just from the aforementioned, Late Bronze Age Susa and Iron Age
Ahtanizovka). The same is true for other tools used to determine the value of precious
metal, and even generally for metallurgical tools, in Mesopotamian, Near East, Cypriot and
Greek shrines (e.g., for the Bronze Age, Arnaud et al. 1979, 20-21, also with a touchstone;
Matthdius — Schumacher-Matthéius 1986, 162—163; for ancient Greece generally Orfanou
2015,33-62,291-299; with add. refs.). For example, in Moravia, stone hammers and anvils
(or touchstones?), clay casting moulds, etc., are present in 10 % of the Middle and Late
Bronze Age hoards of metal objects (Salas 2005, 60; 2014).

However, continuing to evade the interest of archaeologists are many artefacts — agri-
cultural tools, working tools, grinding stones, etc. — found alone at the bottom of fens,
lakes and rivers (disregarding finds made here while dredging riverbeds and similar sites).
The reason for this, besides the complications and specific nature of underwater excava-
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Fig. 11. A: Examples of touchstone candidates from the bottom of the lake close to the early medieval pe-
ninsula castle at Z6tte (Poland). After Chudziak - Kazmierczak eds. 2014, figs. 6.64 and 6.65. — B: Examples
of touchstones (with relevant grave Nos.) with preserved streaks of precious metal, selected from 29 ana-
lytically confirmed finds of this kind from the early medieval cemetery in Dziekanowice (Poland). After
JeZek 2017, fig. 38.

tion, is the difficultly in documenting the intentionality of their resting place at the bot-
tom. And yet, it is precisely these finds that could open new horizons for archaeology.
Let’s take a look at the mainland of the Baltic Sea opposite to Scandinavia.

Poland is a country not only belonging to the same (bullion) economic zone as Scandi-
navia in the Early Middle Ages, but mainly to countries with excellent results produced by
underwater archaeology. From local intensively explored lakes surrounding islands and
peninsulas with early medieval fortresses, a representative example is Lake Lednickie
(Greater Poland) with its island castle featuring a church in the 10" century, midway be-
tween secular (Poznari) and Church (Gniezno) centres of the early Piast state (30 km in both
directions). Divers retrieved from the bottom of the lake 141 axes, over 80 swords, etc.,
including several weapons dating to the Late Middle Ages, i.e. a period in which the local
castle was already abandoned (see JeZek 2017, 123126, with refs.). Instead of 11"-12"-cen-
tury luxurious weapons and riding gear, we will emphasise here less attractive artefacts:
more than 100 specimens of agricultural equipment (ploughs, sickles, etc.), a pair of balances,
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seven weights, and ten stone artefacts with the same characteristics as more than fifty
(selected and) analytically confirmed touchstones from both the island and the large cem-
etery excavated on the lakeshore in Dziekanowice (Jezek 2017, 137-144; see fig. 11B).
Balances, 24 weights, thirty touchstone candidates (‘whetstones’ in the original publication;
see fig. 11A), 11 coins and other objects, including weapons, were retrieved from the Lake
Zaranskie close to the local peninsula castle at Zétte (West Pomeranian Voivodeship:
Chudziak — KaZmierczak eds. 2014, 178, 273-278, fig. 6.64, 6.65, 6.140, 6.141). I was not
permitted to observe these stone artefacts in an SEM; consequently, we are missing any
information on the effect of lake water on the metal streaks on touchstones after a millen-
nium. A rather exceptional example of the use of underwater archaeology in ‘Germania
Slavica’ is Plauer See (Mecklenburg-Vorpommern): a balance pan was found along the
bridge to the island fortress (Bleile 2008, 94-97).

In individual cases it is difficult to prove that tools used to determine the value of
precious metal (or other finds) reached the bottom of the lake intentionally. Even more
difficult is to document the ritual motivation behind their presence in water. However,
if finds of both weapons and tools used to test the value of precious metal from Polish
and Pomeranian waters from the 11"-13" century can be connected to the tradition of
pre-Christian practices in the Christian environment, a key question is whether customs
of the European population in place for thousands of years end with the radical change
in religious faith, i.e. whether Christianity altered the ritual behaviour of Europeans
(cf. Bradley 2017, 43-44).

Renowned symbols of Christian faith — pilgrim badges — from the late 121" 16" century
offer an answer. A decade ago, it was stated that roughly 70 % of these artefacts (made of
an alloy of tin and lead) known to modern scholars came from rivers (Brumme 2008, 129).
Thousands of such artefacts were retrieved from riverbeds in large cities, often along
weapons, coins, etc. (e.g. from the Seine in Paris: Bruna 1996; the Thames in London:
Spencer 2010; the Weser in Bremen; the Trave in Liibeck; the Elbe in Hamburg; the Odra
in Szczecin; the Loire, Sabne, Somme, Scheldt, etc., e.g. Koster 1983; Rebkowski 2013;
with refs.). At least hundreds of badges were raised from the seabed in ports or connected
canals on (not only) the North and Baltic seas (Andersson 1989, 19; Ansorge 2008; Brumme
2008, 131-132; with refs.). Although the current figure could change with new publications,
the water environment remains clearly dominant. For example, three-quarters of around
1,200 pilgrim badges and other devotional items retrieved in Gdarisk (Poland) come from
the area of the medieval port (Paner 2016).

Upon returning home, many pilgrims evidently regarded water as the best place for
depositing these souvenirs (cf. Merrifield 1987, 108-109; Kilhne 2011, both with add. refs.).
This by no means concerned only sea and river water, which could evoke for interpreters
today the thought of carrying the deposited messages great distances. For example, a scal-
lop shell, a souvenir from Santiago de Compostela (Spain), was found at the bottom of
a 14"-century well on a city parcel in Most (Czech Republic). Typically, the author of the
excavation connects this cult item with Christian-motivated faith in its power to secure pure
drinking water (Kldpsté 1992). And yet, the true meaning of this deposit apparent rests in
much deeper layers of the medieval European psyche. For that matter, Church officials
were wisely indifferent to the practice of tossing pilgrim badges in the water: there are no
records indicating any ban on this activity. And again on the spiritual background: In the
Baltic region, the end of this custom could theoretically be connected with the Reforma-
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tion. However, finds of pilgrim badges, and their production in general, are also missing
in traditionally Catholic regions in Europe from the late 16" century.

7. Conclusion

The long history of depositing selected objects in wet environments in Europe shows that
late medieval Christians retained millennia-long votive habits but simply changed the ob-
jects used in their expression. In the new circumstances (important also for archaeology:
cf. the reduction of grave goods in common graves in Europe), pilgrim badges, i.e. objects
with a society-wide shared symbolic meaning, took over the role of a generally comprehen-
sible medium. Although a final resting place beneath the water was probably not a neces-
sary condition for the fulfilment of the role of the badges, thousands of pilgrims entrusted
them just to water. Ritual behaviour of late medieval Europeans in the form of depositing
widely shared symbols in water is tied to practices from much deeper into the past. Illus-
trative examples are Bath in England and Duchcov (Dux) in Bohemia with thousands of
valuables thrown into the local extraordinary springs during the Iron Age (Cousins 2014,
with add. examples; Kruta 1971). This practice is documented from the Late Bronze Age
in Europe already (Bradley 2017, 8, 60-64).

At the opposite chronological end is the question of why people today toss coins into
fountains. Some 4,500 Roman coins were deposited in a thermal spring at Bourbonne-les-
Bains (France), and even earlier cases are available in Southern Europe (Sauer 2005).
However, ancient coins (made of precious metal) are just one medium bearing generally
shared significance, and the issue is surely interwoven with the hack-silver hoards (inclu-
ding dirhams and other coins or their fragments), a different form of currency, typical for
the bullion-economy (or northern) zone of early medieval Europe. Modern coins have little
in common with precious metal, however, just this connects them with the symbolic role
of tools used to determine the value of precious metal during European prehistory and the
Early Middle Ages: The importance of tools used to determine the value of precious metal
began to fade once the quality of currency began to be guaranteed by the imprints of local
authorities on coins.

Nevertheless, to avoid mixing two subjects, of which one (votive offerings in wet envi-
ronment) was treated by R. Bradley (2017), let’s return to ‘our’ — essentially worthless —
stone artefacts. In Europe and the Near East, tools used to determine the value of precious
metal and other objects connected with metal-working acquired a ritual significance in
specific contexts (graves, hoards, votive circumstances) between the Chalcolithic and the
Early Bronze Age (see JezZek 2015). Or, in the words of S. Orfanou (2015, 62, with refs.):
“Once objects were ritually deposited they were interwoven with the supernatural, thus
holding a special meaning and importance amongst the context of material culture [...]
Even if objects were made for everyday use and were never dedicated themselves, once
they belonged to an artefact type that was suitable for ritual deposition they were ‘con-
verted’ into items of symbolic value which had an effect on the way these objects were
perceived, used and produced by contemporary societies [...]".

The earliest evidence of the symbolic importance of touchstones comes from the en-
vironment of the Maikop culture in the northern foothills of the Caucasus. There, or in the
environment of the Yamnaya culture, not only the origins of metallurgy, but also origins



342 JEzEx: Millennia of continuity in the votive behaviour of Europeans ...

of the Indo-Europeans are also searched due to the archaeogenetic and language data
(Anthony 2007; Haak et al. 2015; Kristiansen et al. 2017; Heyd 2017; Olalde et al. 2018;
Narasimhan et al. 2019; all with add. refs.). From the Bronze Age up to the Early Middle
Ages, touchstones occur primarily in male graves, less often in female graves, and even
in a child graves. These tools appear in both prestigious and common graves. Neither the
gender and age nor the social position of the deceased played a key role in the selection
of objects for bidding the final farewell.

Finally, the territory of Sweden has produced hundreds of grave finds of touchstones
from the (local) Late Neolithic and Early Bronze Age, whereas only dozens are recorded
in contemporary (i.e. Bronze Age) Central Europe. Similarly, Scandinavia, Baltic region
and northwestern Russia have produced at least thousands of early medieval touchstones,
whereas from Central European territory outside the bullion-economy zone (i.e. south of
the Elbe River and Riesengebirge/KrkonoSe Mts.) only dozens of similar finds from the
same period are known (the same is true for both hack-silver hoards and finds of balances
and weights). The find picture of various European regions could be interpreted as a mirror
image of different exchange systems in the Early Middle Ages (as did Jezek 2013; 2017,
with refs.). However, the congruence in the geographic distribution of burial finds of touch-
stones over millennia, or in the votive role of tools used to determine the value of precious
metal, testifies to the longue durée of differences in behaviour and traditions of various
European societies. It casts serious doubts about the significance of migrations for related
cultural changes between the Bronze Age and Early Middle Ages in Europe.
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Novy vyzkum pravékych tézebnich poli na Bilém kameni
u Sazavy, okr. Benesov

New excavation of the prehistoric mining fields at Bily kamen
near Sazava, Central Bohemia

Pavel Burgert - Antonin PFichystal - Tereza Davidova

Cldnek predklddd aktudlni pohled na problematiku neolitické téZebni lokality Bily kdmen u Sazavy (okr. Be-
nesov). Své vysledky opird jak o analyzu dostupnych starSich ndlezii, tak o poznatky ziskané novym archeo-
logickym vyzkumem. Zjisténi ukazuji, Ze tradovanou predstavu o jedné z nejvyznamnéjsich pamdtek po
pravéké téZebni cinnosti nesilicitovych hornin ve stiedni Evropé bude nutné podstatné revidovat. Jiz kon-
statovani, Ze se nejednd o hlavni zdroj suroviny mramorovych ndramkii kultury s vypichanou keramikou
(5100/5000—4500/4400 cal BC) otevird novy prostor ve zddnlivé ddavno vyresené diskusi. Zdarover ziskand
radiokarbonova data obohacuji nase pozndni o aktivity probihajici na Bilém kameni v pozdnim stredovéku
a raném novovéku.

Cechy — mramor — distribuce — neolit — petrografie — $perk

The article presents a current view of the issue of the Neolithic mining site of Bily kamen near Sdzava
(Czech Republic, BenesSov district). The results are based both on an analysis of earlier finds and on the
finds from a new archaeological excavation. The findings show that the traditional idea of one of the most
important monuments of prehistoric mining activities of non-silicate rock in Central Europe will need to
be substantially revised. The fact that it is not the main source of the raw material of marble bracelets
during the period of the Stroked Pottery culture (5100/5000—4500/4400 cal BC) opens new space in a see-

mingly long-resolved discussion. Radiocarbon data enrich our knowledge of the activities taking place at
Bily kamen in the Late Middle Ages and Early Modern period.

Bohemia — marble — distribution — Neolithic — petrography — jewel

Uvod

Pravéka t&7ba mramoru v lokalité Bily kdmen u Sazavy (obr. 1) patii v Cechédch ke kanonu
archeologického vzdélani. Zminku o ni obsahuji bezmala v§echny syntézy pravéku ceskych
zemi, napsané po jejim objevu (Bohm 1941, 135; Neustupny et al. 1960, 102—103; Sklendr
1974, 74; Pleiner — Rybovd eds. 1978, 221; Pavlii ed. — Zdpotockd 2007, 81). Presto, ¢i
praveé proto nebyla tradovana predstava o tamnich neolitickych lomech podrobena revizi.
Stejné tak na Bilém kameni azZ doneddvna neprob&hl moderni terénni vyzkum. Tvrzeni
o puvodu a t€Zb& mramorové suroviny, jeZ se stile opakuji v odborné literatuie, vychazeji
z neovéfenych zprav z doby pied 2. svétovou valkou (naposledy Sreinovd — Srein — Dol-
nicek 2018; Metlicka — Trckovad 2018). Cilem prispévku je predlozit soucasny pohled na
problematiku tamnich téZebnich poli, opteny o vysledky aktudlniho terénniho vyzkumu
a geochemické analyzy mistni suroviny. Nové svétlo na dobu objevu zaroveil vrha dosud
nevytéZeny archivni fond, ktery umoziiuje rekonstruovat ponékud nejasné pocatky objevo-
véan{ lokality.

doi:10.35686/AR.2020.12
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Obr. 1. Lokalizace Bilého
kamene a studované casti
Posézavi.

Fig. 1. Localisation of Bily
kdmen and the studied part
of the Sazava River region.

0d dob Zeberovy prospekce Posazavi az dosud nebyly ve studované oblasti nalezeny
doklady stabilniho neolitického osidleni. Jedinou vyjimku tvoii neddvno objevené sidlis-
té snad s dilenskymi aktivitami zpracovani brouSené industrie v PySelech (okr. BeneSov),
které v8ak dosud nebylo vyhodnoceno. Dilezita lokalita, situovana patrné u nékdejsiho
prechodu pres Sdzavu, nicméné leZi jiZ ve znacné vzdalenosti na zdpad od té ¢asti Posdza-
vi, jez tvori jddrové izemi naseho zdjmu a jez tak predstavuje vesmés neosidlenou enkla-
vu, nachédzejici se mezi prazskou neolitickou sidelni oblasti na zdpadé a oblasti Kolin —
Cesky Brod na vychod& (Pavlii — Zdpotockd 1979, 287). Vzhledem k charakteru terénni-
ho reliéfu i pidnim podminkdm a s ohledem na drive definované charakteristiky oblasti
se stabilnim neolitickym osidlenim (Rulf 1983) neni toto konstatovani prekvapivé.

Lokalita Bily kdmen se tak nachdzela uvnitf v neolitu stabilné neosidleného tzemi.
O pohybu lidi v tomto obdobf a jejich bliZe neurcitelnych aktivitich vSak do znacné miry
svéd¢i velké mnozstvi ojedinélych ndlezt kamennych brouSenych artefakt v okoli mésta
Sézavy (obr. 2). Koncentrace zarovei naznacuje, Ze se jednd o spddovou oblast kolinsko-
Ceskobrodského sidelniho regionu. To ostatn€ potvrzuji i doklady zpracovani mramoru
v podobé vyvrtki (Zdpotockd 1984, Abb. 18) a ojedinélého polotovaru nalezeného v trase
silni¢niho obchvatu Kolina.

Objev tézebnich poli a dosavadni historie vyzkumu

Pro poznani pocatkl objevu téZebnich poli na Bilém kameni u Sdzavy (okr. BeneSov,
v aktudlnich mapéch poloha Na Sedlisti) ve 30.—40. letech 20. stoleti je moZné Cerpat
z n&kolika dokumentd, jejichZ autorem je prazsky geolog Karel Zebera (1911-1986).
V prvni fadé jsou to jeho predb&Zné zpravy v Pamatkach archeologickych (Zebera 1939)

v

a Casopise turistl (Zebera 1940a). Zdaleka nejpodrobnéjsim zdrojem informaci je Zebertv



Archeologické rozhledy LXXII-2020 351

Obr. 2. Koncentrace ojedinélych nélezd neolitické brousené industrie v Posazavi.
Fig. 2. Concentration of isolated finds of Neolithic polished industry in the Sazava River region.

nepublikovany rukopis (Zebera 1940b), jen7 se nyni nachdzi ve fondech kutnohorského
muzea. K nému se druZi zna¢né mnoZstvi korespondence a dalSich drobnych archivalii,
které jsou uloZeny ve Statnim oblastnim archivu (SOA) v Kutné Hot'e (nezpracovany fond
OM Uhlitské Janovice). Na zdklad€ ddaji obsazenych v téchto dokumentech 1ze ptivodni
Zeberiv objev a nasledny vyzkum podrobné& rekonstruovat.

V 16t& roku 1937 pobyval Zebera v Kacové, kde se od véelate Ladislava Tréky z Ledecka a stavitele
Bohumila Myslivce z Rataji nad Sdzavou dozvédél o nalezech brousenych nédstroji v mramorovém lomu
na Bilém kameni u Sazavy. Zacatkem cervence se spolu s Trckou na nalezisté vypravil a z dopisu, ktery
Tréka vzapéti poslal muzejnimu sboru v Uhlifskych Janovicich, se doviddme, Ze Zebera hned zacal zjigto-
vat moznosti archeologického vyzkumu. Prvotnim cilem vyzkumu méla byt jakasi bliZze nespecifikovana
kitlova stavba. P¥isluina povoleni majitel& pozemku i piislib finanéniho zajisténi Zebera ziskal na konci
srpna téhoz roku a 6. zari 1937 zahdjil archeologicky vyzkum, ktery trval do 17. zaii a byl financovan
muzejnim spolkem v Uhlifskych Janovicich. Vysledky shrnul ve zminéné zprave, zaslané jiZ v prosinci
téhoZz roku do Pamitek, kterd vSak vlivem nepiiznivych dobovych okolnosti vysla az v roce 1939. V této
zpravé jiz Zebera interpretuje lokalitu jako neolitické a stiedoveké lomy, a to predeviim na zakladg néle-
zu vice nez 1400 zlomkid kamennych brousenych ndstrojt, valounovych dobyvacich palic a keramiky.
Mimo to je ve fondech SOA Kutna Hora uloZena zprava o vyzkumu, ktera podrobné dokumentuje kaz-
dodenni postup vykopavek a jednotlivé ndlezy; k tém se vratime nize.

0d podzimu 1937 do jara 1939 Zebera absolvoval vojenskou sluzbu. Tim Ize vysvétlit preruSent pla-
novanych vyzkumu na Bilém kameni. Nékdy v tomto obdobi doglo k dstni dohodé s tehdej$im spravcem
prehistorického oddéleni Ndrodniho muzea Jifim Neustupnym na pokracovdni vyzkumu na podzim téhoz
roku 1939, pfi¢emzZ na tento vyzkum poskytlo Narodni muzeum finan¢nf subvenci. Paraleln€ s touto do-
mluvou se J. Neustupny dohodl s uhlifskojanovickym muzejnim spolkem na prevzeti vyzkumu. O nale-
zi$té€ jevilo Narodni muzeum zdjem jiz po ukonceni prvni sezony na podzim 1937. Zajem nebyl prekva-
pivy, protoZe K. Zebera uskuteénil na toto téma n&kolik vefejnych prednések, ¢imz mu zajistil potiebnou
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popularitu. Pfi nav§tévé lokality v 1ét& téhoZ roku nicméné Zebera zjistil, Ze se lom necekané rozitil do
mist jeho nékdejsiho vyzkumu z roku 1937 (jak se dozvidame z narazek Viktora Kriitznera, feditele muzea
v Uhlitskych Janovicich, probihala téZba mramoru ponékud nekoordinované). Zapocal proto ihned s pri-

Xive

pravou zachranného vyzkumu, pfi jehoZ pozdéjsi realizaci Cerpal jiz dohodnutou subvenci zprostfedkova-
nou uhlifskojanovickym muzeem, nicméné bez Gcasti a nejspis i bez védomi Narodniho muzea. Priblizné
pétitydenni vyzkum probihal od 2. fijna do 6. listopadu.

Na zdkladé této udalosti podal J. Neustupny stiznost k nékdejsimu Muzejnimu inspektoru pro zemi
Ceskou Karlu Guthovi, ktery pozadal o vysvétleni zminéného feditele uhlifskojanovického muzea. Kriitz-
nerovi se vSak ani pres veskerou snahu nepodafilo spor mezi J. Neustupnym a Narodnim muzeem na jedné
stran& a K. Zeberou a uhliiskojanovickym muzejnim spolkem na strané druhé narovnat. Neustupny, ktery
jest& na podzim r. 1937 jednal s Zeberou v ,,naprosté shodé*, ho po celou dobu nepovazoval za osobu kom-
petentni k provadéni archeologického vyzkumu. Proto se Zebera s Zadosti o podporu dal§iho vyzkumu
obritil na Archeologicky tstav v Praze, kde nalezl oporu v osobé Jaroslava Bohma, a predev§im Ivana
Borkovského, ktefi jeho schopnost vést v lokalité archeologicky vyzkum nejen nikterak nezpochybiiova-
li, ale zjevné pochopili nutnost rychlého jednani, ,,aby se neprodlené ujal prdce a zachranil, co se da*.
Posledni vyzkum, ktery se na Bilém kameni uskute¢nil 8.—13. ¢ervence 1940, tak jiz probehl pod dohledem
1. Borkovského. S tim také konvenuje fotodokumentace, samostatné ulozena v archivu Archeologického
tstavu AV CR v Praze, provedena Leopoldem Wiedermannem téhoz roku.

Prvni publikovanou zpravu o objevu pravékych mramorovych lomit na Bilém kameni
predstavuje heslo ,,Vykopévky archeologické v CSR. 1937“ v Naucném slovniku aktualit
jiz z nasledujiciho roku (Tobolka red. 1938), zminka o nich se pak objevuje v souhrnném
dile J. Bohma (1941, 135). Zminéné tfi sezény vyzkumu na Bilém kameni v letech 1937
a 1939-1940 piedstavuji prvni etapu objevovéni lokality. Samotny Zebera se po valce k to-
muto tématu vrétil pouze v nékolika svych publikacich (Zebera 1955; 1986). Aviak v polo-
viné 60. let jej znovu oteviel Slavomil Vencl. Dilezitym krokem bylo vytvoreni piesného
geodetického planu s vynesenim dochovanych, resp. na povrchu terénu patrnych relikti,
ktery podle jeho zadan{ zhotovil méfi¢ prazského Archeologického tstavu Josef Mordvek.
Melo se jednat o prvni krok pred planovanym terénnim odkryvem nékteré z téZebnich jam,
ke kterému shodou nes$tastnych okolnosti nedoslo. Celkovy plan lokality, otistény jako
volni pifloha Vyzkumi v Cechach 1970 (Vencl 1973), se tak nakonec stal jedinou pamétkou
na druhé obdobi vyzkumu Bilého kamene. V tématu mramoru a jeho distribuce ve stred-
ni Evropé sehrdla vyznamnou roli prace M. Zdpotocké (1984) o mramorovych naramcich,
s geologickymi posudky D. Brezinové a M. Bukovanské (1984). Zapotocka vytvorila kri-
ticky katalog nejen vSech dostupnych nalezi naramkd, ale také jediného tehdy znamého
dokladu jejich vyroby — vyvrtku. Jejich prostorovym vynesenim bylo poprvé prokdzano
vyluéné postaveni Kolinska v jejich produkci, a tim naznacena jiz diive tuSend souvislost
se zdroji suroviny v Posazavi.

Nalezy z Bilého kamene do roku 2019

Z dochované korespondence vyplyvd, Ze nédlezy brousenych ndstroji pochézeji jak
z prvni sezény vyzkumu (Zebera 1940b, 3: pies 1400 kust), tak v podobné mife z mensi
zdchranné akce v roce 1939 (Zebera 1940b, 3: tisic kust). Z vyzkumu v roce 1940 Zebera
zmitiuje jen nékolik kusd. Dnes jiz nelze rozlisit, které nédlezy vyzvedl pifimo objevitel
a které jsou vysledkem akvizic nalezt ptinesenych lomovymi délniky v del$im ¢asovém
horizontu. Soubor brousenych nastrojti se nyni nachdzi predevsim ve fondech dvou muzej-
nich instituci a to v Ceském muzeu stifbra v Kutné Hofe a Narodnim muzeu v Praze.



Archeologické rozhledy LXXII-2020 353

Obr. 3. Schéma popisu jednotli-
vych casti brousené industrie pfi
analyze.

Fig. 3. Diagram of the description
of individual parts of polished in-
dustry from the analysis.

Kutnohorsky soubor obsahuje celkem 452 kust brousené industrie, zejména jejich
zlomki. Do fondd byl preveden po zruSeni muzea v Uhliskych Janovicich v 70. letech
20. stol., kde byl uloZen pivodné. Mala ¢ast (sedmndct kusi), zapsand nyni v geologické
sbirce, byla do muzea pieddna S. Venclem okolo roku 2000. K nému se dostala ze Zebe-
rovy pozustalosti. Soubor dostupny v archeologické sbirce Narodniho muzea predstavuje
446 kust. 17 kusi z tohoto souboru, jez K. Zebera (1939, obr. 7) z&asti publikoval, pocha-
7{ 7 jeho soukromé sbirky, kterou do NM predal v r. 1992 V. Moucha (i.¢. 555226-242).
Neékolik zlomku brousené industrie (4 ks) s lokalizaci Bily kamen se nachézi také v pozt-
stalosti po S. Venclovi (nyni v ARU Praha). Ke kutnohorské kolekci patif rovn&Z 10 zlom-
ki brouSenych néstrojt, které ziskal k vyzkumu A. Pfichystal z kutnohorského muzea
v 1. 1982 a dnes jsou uloZeny v Nédrodn{ litotéce kamennych surovin v Brng. Soubor, ktery
se nam podafilo shromézdit, tedy tvori celkem 912 kusi vesmés fragmentdrni brousené
industrie o thrnné hmotnosti 72,7 kg. Malou kolekci predal nilezce jesté do hornického
oddéleni Nérodniho technického muzea v Praze (Zebera 1986, 12).

Plvodné jednotny konvolut nilezi je tak dnes rozdélen do dvou, respektive tif soubort.
V nésledujici analyze budeme pracovat se souborem jako celkem, aniZ bychom rozliSovali
mezi uloZenim jednotlivych artefaktd. Hlavnim cilem rozboru je zjistit, jaké morfologické
a typologické kategorie jsou v souboru obsaZeny. Pro tyto ticely byla vytvorena jednoducha
klasifika¢ni pomtcka (obr. 3). Ta umoznila rychlé zarazeni vétSich fragmentt brousené
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Obr. 4. Sazava, okr. BeneSov. Vybér nélezti z Zeberova vyzkumu na Bilém kameni v letech 1937-1940.
Fig. 4. Sazava, BeneSov district. Selection of finds from Zebera’s excavation at Bily kimen in 1937-1940.

industrie k jednotlivym kategoriim: A, B =tyl; C, D = boky; H, I = bfit; E = htbet; F = baze;
G = okoli privrtu bez dalsiho blizsiho urceni. Kromé téchto kategorii byly u kazdého kusu
dale sledovéany piislusnost k tvaru (sekeromlat, plocha sekerka, jiny), piitomnost, rozmér
a zachovan{ privrtu, piftomnost pracovnich stop, zdkladn{ metrické vlastnosti a hmotnost.
Vybér charakteristickych kategorii ukazuji obr. 4 a 5.
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Obr. 5. Sazava, okr. Benesov. Vybér nélezti z Zeberova vyzkumu na Bilém kameni v letech 1937-1940.
Fig. 5. Sézava, BeneSov district. Selection of finds from Zebera’s excavation at Bily kimen in 1937-1940.

Necelou polovinu nélezii (442 ks) bylo mozZné typologicky zatadit do zdkladnich ka-
tegorii. Naprostou vétSinu tvoii vrtané sekeromlaty (407 ks), pouze malou ¢asti jsou za-
stoupeny ploché sekerky (25 ks), které jsou vesmés zachované celé, nebo jen s malymi
defekty. Na nékterych z téchto sekerek jsou charakteristické ryhy, které vznikaji pii pre-
jeti pluhem b&hem orby, a je tedy ziejmé, Ze tato ¢ast kolekce nejspi§ pochdzi ze sbéri na
polich v §ir§im okoli Bilého kamene a nepatii mezi artefakty z pravékych lomd. Ve dvou
piipadech by se mohlo jednat o zlomky kopytovitych klind, ale toto zatazenf je vzhledem
k fragmentarnosti nejisté. V jednom piipadé byl identifikovan vrtany mlat — bulava. K ni
se vratime niZe.

Celé neporusené tvary jsou v souboru zastoupeny pouze nékolika kusy, v ptipadé pod-
statné kategorie vrtaného sekeromlatu se jednd dokonce pouze o jediny kus. Pii zdkladnim
tfidéni bylo mozné celkem 463 kust bliZe priradit ke konkrétni ¢asti brouseného néstroje.
V naprosté prevaze (286 ks) jsou v souboru zastoupeny tylové ¢asti nastroji, méné jsou
zachovény stfedové ¢asti (118 ks) a nejméné zastoupenou kategorif je bfit a jeho fragmenty
(59 ks). Zamérme se nyni na bliZ§{ kategorizaci dochovanych ¢asti vrtanych sekeromlati

podle schématu na obr. 2.
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Obr. 6. Sazava, okr. Benesov. Dochovani jednotlivych dilcich ¢asti sekeromlatt v souboru z vyzkuma
K. Zebery v letech 1937-1940 (N=902).

Fig. 6. Sézava, BeneSov district. Preservation of individual parts of axe-hammers in the assemblage from
K. Zebera’s excavation in 1937-1940 (N=902).

Podil dochovanych &asti vrtanych sekeromlatd ukazuje obr. 6. Z ného jasn€ vyplyva,
7Ze jednotlivé kategorie nejsou zastoupeny rovnomérné, ale v naprosté prevaze jsou ¢asti
tylové (A, B) a sttedové (G, C, D) a jen minimdlné jsou zachovéany fragmenty btitu (H, I).
Puvodni povrch nastroji (E, F) je zachovén jen pfiblizn€ v poloviné piipadu.

Stopy po privrtu se zachovaly na 392 kusech. Maximalni priamér kénického otvoru se
pohyboval mezi 11 a 34 mm. Praimérnd hodnota je 23 mm (medidn 24 mm). Ndpadna je
fragmentérnost ptivodné efektné vyhlazenych vrtanych ndstrojd, kterd nemohla vzniknout
pouze jako diasledek dobyvaci ¢innosti. Velmi Casto je u tylovych, pifipadné stiedovych
¢asti cilenym dderem odraZena spodni nebo i horn{ plocha sekeromlatu, obvykle paralelné
s metamorfni foliaci horniny, takZe z piivodniho nastroje vznikl plochy segment o sile od
0,5 do 2 a7 3 cm, u silngjich se zachovanymi ptivodnimi vybrousenymi boky. Dile se tyto
segmenty zdaji byt upraveny hrubym jednostrannym nebo oboustrannym pfitloukdnim
do podoby klint, pficemZ stejné schéma Gpravy se v souboru opakuje (obr. 5: 8-9, 11).
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Obr. 7. Pravéké nalezy
z Bilého kamene pred
2. svétovou valkou.
Kresby naobr.7,11a 12
M. Cerny.

Fig. 7. Prehistoric finds
from Bily kdmen prior
to the Second World
War.

Na vice ustépech brousené industrie byla pozorovédna hrubd retus (obr. 5: 2, 5), jde o dru-
hotné vytvorené néstroje nejasného tcelu.

Z chronologického pohledu se soubor vesmés jevi jako homogenni, a¢koliv fragmentér-
nost vétsiny jedinct neumoziiuje bliz§{ rozbor. Pokud vezmeme za zdklad vid¢i artefakt
souboru, kterym je bezesporu vrtany sekeromlat, pak se i na zdkladé jeho dochovanych
tvari jevi jako nejpravdépodobnéjsi datace do obdobi kultury s vypichanou keramikou
(StK; 5100/5000-4500/4400 cal BC). Vyjimkou z tohoto ¢asového zatazeni je pravdépo-
dobné zlomek bulavy z kvalitniho, na okrajich prasvitného skvrnitého serpentinitu s vyso-
kou magnetickou susceptibilitou 56,8 — 62 x 10 SI. Tento artefakt naleZ{ spiSe do rdmce
kultury se $iitirovou keramikou (obr. 5: 12). Do souboru ziskaného terénnim vyzkumem
se mohl dostat druhotné, ackoli jeho ptivod na Bilém kameni ¢&i v jeho bezprostiednim
okoli nelze vyloucit. V Narodnim muzeu je mezi dochovanym materidlem pfimiSen také
zlomek sekeromlatu z tietihorniho bazaltu (nebo bazaltoidu, magneticka susceptibilita je
13,5 x 107 SI) s mirné spusténym ostifm, ktery lze nejpravdépodobné;ji priradit tinétické
kulture. Ten je vSak oznacen lokalizac{ ,,pod Bilym kamenem®, k souboru tedy evidentné
nepatii.

Kromé uvedenych brousenych artefaktii vesmés fragmentarniho charakteru Zebera jme-
novité uvadi z vyzkumné sezény 1937 také nalez pazourkové Sipky a Sepele (Zebera 1939,
56), pozdéji také pazourkovy Gstép (1940a, 3). Sipka mé&la pochézet z vrstvy, interpretova-
né Zeberou jako stiedovekd navazka, zatimco &epel z vrstvy neolitické. TéméF osm dese-
tileti nezvéstné nalezy predala Zeberova vnucka S. Venclovi, ktery je v roce 2000 ode-
vzdal do kutnohorského muzea, kde jsou zapsany v geologické sbirce. Pazourkovy astép
se dosud najit nepodafilo.

RetuSovana trojtihelnikovd Sipka o rozmérech 35 x 16 x 5 mm a hmotnosti 2,35 g je
vyrobena ze silicitu glacigennich sedimenti Sedavého odstinu (obr. 7: I). Na jeji dorzalni
strané se nachdzi fragmentarni ploSka srpového lesku. Ta svédci o skute¢nosti, Ze byla
druhotné vyStipana z mohutnéjsi srpové ¢epele. Drobna centralni ¢ast Cepele o rozmérech
16 x 11 x 3 mm a hmotnosti 0,62 g je oproti tomu vyrobena z deskové variety bavorského
jurského rohovce typu Abensberg-Arnhofen (obr. 7: 2). Oba nilezy 1ze nejpravdépodob-
néji zaradit do neolitu.

V souboru uloZeném v Néarodnim muzeu se nachdzeji také dva netypické keramické
fragmenty, které mohou pochézet z téZe nadoby (i. ¢. 555 255-256). Jsou doprovazeny ruc-
né psanou poznadmkou ,,Sdzava ,Bily kdamen ‘. Volutové (?) stiepy. Dar Trcky*. Jde nejspiSe
o tytéZ stiepy, které byly nalezeny na jare 1937 v blizkosti mista pozdéj$tho vyzkumu
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(Zebera 1939, 56). Podle uréeni V. Vokolka se s nejvétsi pravdépodobnosti jedns o hal-
Statskou keramiku. V textu z r. 1939 Zebera uvadi také dalgi, dle jeho minéni neoliticky
silnosténny strep, pochdzejici ze sttedovéké navazky. Tento ndlez se nepodarilo dohledat.
Zebera (1940a, 8) dile zmifuje z Bilého kamene rovnéz bronzovou jehlici, ptivodné ulo-
Zenou spolu s dal$imi predméty v uhlifskojanovickém muzeu, jez se dodnes dochovala ve
fondech muzea v Kutné Hot'e pod i. ¢. P10774. Jde o kratkou jehlici se svinutou hlavici
(obr. 7: 3), kterou lze pravdépodobné zatadit do starsi doby bronzové, nicméné vzhledem
k délce vinuti neni vyloucena ani mladsi datace.

Kromé vyse uvedenych pravékych artefaktii Zebera ve viech publikovanych pracich
o Bilém kameni zmifiuje také sttedovékou keramiku. Tyto keramické stfepy, ulozené pu-
vodné vesmés v uhlifskojanovickém muzeu, se dosud nepodarilo nalézt nebo identifikovat.
Je pravdépodobné, Ze byly pri presunu sbirek z Uhlifskych Janovic do Kutné Hory skar-
tovany. Ve fondu SOA v Kutné Hofe se nicméné nachézi Zeberou vytvofena sumarizacni
tabulka nalez( z vyzkumu v roce 1937, ze které Ize vycist, Ze mnoZstvi keramickych na-
lezt, jim fazenych do stfedovéku, bylo relativné velké. Mélo se jednat o 345 fragmentt.
K vrstvé, uvadéné Zeberou jako stfedoveka, nelze fici nic blizstho. Autor vyzkumu fadil
keramické fragmenty do 15.—16. stoleti. Jistym voditkem by nicméné mohlo byt nékolik
stfepl, nedopatfenim zarazenych mezi brousenou industrii v uvedeném souboru uloZeném
v Narodnim muzeu. Pod souhrnnym inventdrnim ¢islem 88 011 se tam nachazi 217 drob-
nych fragmenti brousené industrie. Mezi nimi je také jedenéct tenkosténnych keramickych
zlomkd s vnitini polevou. Ty lze podle dneSnich parametri zaradit do ¢asového intervalu
16.—17. stoleti, pfipadné¢ mohou byt i mladsi.

Petrograficka charakteristika souboru brousené industrie z let 1937 az 1940

Zebera zaregistroval ndpadnou petrografickou homogenitu souboru rozbitych neoli-
tickych kamennych nastroji z Bilého kamene. Prevladajici surovinu oznacoval od doby
prvni publikace v r. 1939 az po posledni vyjadieni v roce 1986 jako amfibolit a jeho ptivod
hledal pravé v okolnim Posazavi, kde se skutecn€ mezi Sdzavou a Ceskym Sternberkem
nachazi mnozstvi poloh amfibolitd spoleéné s mramory. Predpokladal, Ze spiSe nez lama-
nim na vychozech byla surovina ziskdvana jako amfibolitové valouny ¢i polozaoblené
tilomky vhodnych tvart ve §tércich feky Sazavy a jejich piitokti (Zebera 1955, 44). Pred-
stavu o zasadnim vyznamu posdzavskych amfibolitti na zhotovovani neolitickych brouse-
nych néstroji pak zobecnil na celé Cechy. Je oviem tieba podtrhnout, Ze sva tvrzeni opiral
pouze o makroskopicka pozorovani.

Zvlastni problém prekvapivé predstavuje pocet nalezenych zlomkut brousené industrie na Bilém ka-
meni. Z vyzkumu v roce 1937 uvadi 1384 kusii (Zebera 1939, 55), v rukopise z roku 1940 zmiiiuje po-
dobnou hodnotu, konkrétné ,,pres 1400 zlomkii kamennych ndstrojii**. Béhem dalsi sezény v roce 1939
ziskal podle tdaje v rukopisu (Zebera 1940b, 3) ,dalsich tisic iilomkii kamennych ndstrojii“, co v pod-
staté koresponduje s publikaci z téhoz roku (Zebera 1940a), kde shrnuje, Ze .,V lomovych jamdch a jejich
bezprostrednim okoli bylo nalezeno témér dva tisice!! zlomkii, odstépkii a rozbitych kamennych ndstro-
Ji“. Vykopy z roku 1940 prinesly podle jeho rukopisu jen nékolik kusd. V kapitole o pravékém hornictv{
v knize J. Kofana z roku 1955 se ale prekvapivé dozvime, aniz probéhl néjaky dalsi znamy archeologicky
vyzkum, Ze zlomké kamennych ndstroji na Bilém kameni bylo ziskano pies 6000 (Zebera 1955, 43),
v poslednim pifspévku z roku 1986 je kusi jiz pes 7000 (Zebera 1986, 11). 1 kdy# vezmeme do tivahy
mozné drobné ztraty z obou soubori v Kutné Hofe i v Praze, tak oba &itaji do 500 kust, dohromady 1ze
tedy hovofit véetné malé kolekce v Narodnim technickém muzeu o celkovém souboru kolem 1000 kusi.
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Jak Zebera k tidaji ,,ptes 7000 kust* dospél, jiZ zjistit nelze. Na druhé stran& ale jeho pavodni &islovani
na artefaktech z Bilého kamene dosahuje hodnot kolem 1900 (napt. Sazava 1893), tedy mnozstvi uvadéna
do roku 1940 se jevi jako hodnovérna. V tom pripadé pak postradame asi 1000 artefakta.

Zeberovu tvahu o rozsahlé distribuci posdzavského amfibolitu po Geskych zemich b&hem neolitu po-
drobili kritice J. Stelcl a J. Malina (1975, 190-191), ktef{ ukazali, Ze dominujici metabazity v neolitickych
lokalitach Moravy maji jiny petrograficky charakter. TotéZ vyplynulo i z petrografického zpracovani témér
tisicovky brousenych néstroji z Bylan (Velimsky 1969). Proto i tidajné zcela dominujici pritomnost posa-
zavského amfibolitu v kolekci rozbitych brousenych nastroji z Bilého kamene zacala byt problematicka.
Odpovéd je z&4sti naznadena v praci B. Sreinové, V. Sreina a Z. Dolnicka (2018), kteid studovali kolekci
uloZenou v Néarodnim muzeu. Podle jejich sdéleni v kapitole o metodice to bylo 470 kust, v histogramu
(Sreinova — Srein — Dolnicek 2018, 228) je ale vyjadieno zastoupenti jednotlivych typt hornin jen pro 220
artefaktll. Ze zminéného histogramu je ddle zi'ejmé, Ze suroviny pochdzejici ze zdejstho regionu (tj. Posdza-
vi), coz znamend amfibolity a jim blizké horniny (paskovany amfibolit, Zivcovy amfibolit, amfibolova rula,
biotito-amfibolova bridlice, amfibolova bridlice), tvori 46 %. Vyznamné jsou dale zastoupeny metabazi-
ty typu Jizerské hory (v terminologii autord amfibolovy rohovec ¢i metabazit typu Pojizei{). Pouzijeme-li
opét data z histogramu, pak tvoif 44 % ze studovaného souboru. Erlan je zastoupen 7 kusy, 6 kusy bazalt,
dvakrat se vyskytl diorit a metaaplit, jen po jednom kusu zjistili spilitovy tufit, serpentinit, sillimanitovou
rulu, kvarcit, metabazit s ktemenem, prachovity jilovec. Problematicka je difve publikovana zprava o vy-
skytu jednoho celého a tif zlomkii brousenych (?) nastrojti z porcelanitu z lokality Bily kamen (Srein et al.
2001, 249). Provenienci suroviny autofi potvrdili na Kunétické hot'e u Pardubic, nicméné v textu se nena-
chazi Zadny popis ani vyobrazeni artefaktd, neni také jasné jejich sbirkové uloZeni.

Nase petrografické hodnoceni zahrnuje kolem 700 vétsich kust, nejsou v ném zatim
zapocteny drobné odstépky evidované pod hromadnymi ¢isly. Urcovani se provadélo pod
stereomikroskopem a s pomoci méteni magnetické susceptibility. Podle naseho zjisténi
naprosto dominuji amfibolem bohaté metabazity typu Jizerské hory, jejichZ zastoupeni tvo-
1f minimdln€ 79 %. Do této skupiny byly zahrnuty jemné paskované ¢i §lirovité (na plo-
chéch foliace skvrnité) horniny, jejichZ pasky, $liry ¢i skvrny jsou obvykle temnéji zelené
oproti okoli. Poznavacim znakem pod stereomikroskopem byla pritomnost shlukd vlak-
nitych amfibold, Casto tvoricich snopkovité agregaty nebo kumulace rostouci paralelné
s metamorfni foliaci. N&které typy vykazovaly jen nizkou prfitomnost Zivcl, a tak se bli-
zily nefritoidnim hornindm. DalSi se vyznaCovaly piitomnosti Zivcovych porfyroblastd
viditelnych uz pouhym okem. Zvlast byly evidovany metabazity bez jasnych znakd pro
typ Jizerské hory, i kdyZ ¢ast z nich mtze predstavovat atypické variety a pochézi rovnéz
z Jizerskych hor (celkem 10 %). Nelze tedy vyloucit, Ze metabazity z Jizerskych hor mo-
hou mit v kolekci zastoupeni az kolem 85-90 %.

Pritomnost lokalnich hornin z Posazavi (amfibolitd, amfibolovych a biotitovych rul)
nepiesahuje 10 %, v tomto zdvéru se vyznamné lisime od zminéné publikace B. Sreinové,
V. Sreina a Z. Dolnicka (2018), podle nichZ tvoif téméF polovinu jimi studovaného soubo-
ru. Pod stereomikroskopem se jedna o zfetelné zrnité horniny s rozliSitelnymi sloupecky
temné zeleného amfibolu o velikosti azZ do 2 mm, prostor mezi nimi je vyplnén bélavymi
xenomorfnimi plagioklasy. Magnetickd susceptibilita vykazuje kolisavé, obvykle zvyse-
né hodnoty (az do 20 x 10 SI). V paskovanych typech piibyvaji svétlé polohy bohaté
zejména na Zivce.

Ostatni horniny (terciérni bazaltoidy, kvarcit, diorit a porfyricky mikrodiorit, spilito-
vy tuf az tufit, serpentinit, eklogit, erlan?) jsou pfitomny jen v jednotkach kust. Podrobné
petrografické zpracovani celého souboru s fotografickou dokumentaci pod polarizacnim
mikroskopem a vyhodnocenim analyz z mikrosondy je natolik rozsahlé, Ze bude publiko-
vano samostatné.



i..

bnich pol

HYSTAL — DavipovA: Novy vyzkum pravékych téze

BURGERT — PRIC

360

‘S|ellalew ,SIOYINe Y} PUB £/6] DU/ 1914 BAOISOY N AQ paydepe pue pasijenbip ueld ‘saulenb uispow —

!$D1]94 UIR1I3) 13Y0 — g ‘60T Ul PIILABIXD 6§ 2IN)ED) — VY (BARZRS JBaU Udwey £|ig 18 UOIDRIIXD JO SDI21 Ulella) 3y} Jo ueld [|edaAaQ "PUISIP Aosauag ‘eaezes ‘g *bi4
‘nioyne npepjpod 3|p e £/61 [PUdA 3|pod NoACISOY "N udAeidn e upAozi|e}ibip ug|d "AWo| 93IA0A0U — D

JAP{1[34 1UUIB)Y JUIRISO — g ‘6107 I A Auewinoyz ¢S R PRIqo — v :AAezes n luawey w|ig eu Aqza) NIl Yyojuuaa) ued AAoy[9D "A0sauUdg 1O ‘eAezeS ‘g IO



Archeologické rozhledy LXXII-2020 361

Terénni odkryv v roce 2019

Terénni archeologicky vyzkumu probihal ve dnech 8.-26. cervence 2019, a predstavuje tak
v poradi tieti etapu studia pravékych lomi na Bilém kameni. TéZebni pole se nachazeji na
lesnim pozemku parc. €. 1767 a lokalita je zapsand v Pamatkovém katalogu pod ¢islem
1000138102. Pfedmétem odkryvu byl jeden z terénnich reliktd, oznaceny na Venclové
planu ¢islem 59 (obr. 8). Pi vybéru konkrétniho objektu hrala roli skutecnost, Ze terénni
relikt nenesl znamky mladSich zdsahd, jevil se tvarové celistvy a jeho rozmér odpovidal
¢asovym moznostem vyzkumu (obr. 9). Cilem vyzkumu bylo v prvni fad€ popsat a zdoku-
mentovat tamni dosud bliZe nespecifikovanou téZbu mramoru a podle moZznosti odebrat
vzorky na radiokarbonové datovani '“C.

Objekt byl nejprve osou priblizné v severojiznim sméru rozméfen na dvé stejné poloviny. Nasledné
byla vedle této osy poloZena po celé délce objektu jeden metr Sirokd sonda, oznacend ¢. 1. Smyslem to-
hoto prikopu bylo v prvni fadé zjistit hloubku objektu a tvar dna, nebot z povrchovych piiznaku reliktu
nebylo ziejmé, nenachézi-li se na stfedu prohlubné Sachta. Nasledné byla od stfedu objektu vedena sonda
vychodnim smérem, kolma na zakladni osu, oznacena ¢. 2, s cilem zachytit okraj objektu v tomto sméru.
Sonda ¢. 3 byla poloZena v opa¢ném sméru oproti pfedchozi, a to pfi okraji objektu s cilem zachytit pre-
chod k vedlej§imu reliktu &. 60. Celkovy objem prokopanych sond ¢inil 7,07 m?.

Obnazené skalni dno sondy €. 1 tvorily bélavé Sedé jemnozrnné mramory, které se kostkovité rozpa-
daly v dasledku vyrazného tektonického postiZzeni dvéma systémy strmych aZ svislych poruch. Jeden z téch-
to systému ukazoval smér kolem 190° (SSV-JJZ), coz odpovidd sméru koutimského zlomu (respektive
blanické brazdy). V sondé ¢. 2 byla zachycena nékolik desitek cm mocna Zila aplitického granitu, ktera
proraZela mramory opét paralelné s koufimskym zlomem. Druhy systém svislych poruch mél smér 140°.
Magnetickd susceptibilita odkrytych mramort byla velmi nizkd a dosahovala hodnot 0,013-0,015 x 10 SI.

Vypli vSech uvedenych sond byla totoZnd a tvofila ji sut, nasedajici pfimo na skalni
dno objektu. Vrchni ¢ast profilu byla tvorena priblizné dvaceti centimetry lesni hrabanky
(obr. 9 a 10). Podle zméteného podilu hlinité slozky v suti byla hmotnost kament v son-

déch priblizn& 6000 kg.

Nélezy

Vyzvednuta sut byla na misté tfidéna a klasifikovana. Cilem bylo rozpoznat a defino-
vat kategorie souvisejici s t€Zbou suroviny a jeji naslednou upravou (obr. 11-13). Timto
zpusobem se podarilo definovat pét zakladnich kategorif ndlezl. 1. zlomky diskovitych
polotovart ¢ockovitého prurezu, tvarovanych bifacidlni retusi (obr. 11: 1-6); 2. zlomky
polotovart v pocatecni fazi zpracovani, tvarované pouze z jedné strany (obr. 12: 6); 3. GSté-
py souvisejici s dpravou (ztenéovanim) polotovart (obr. 12: 5); 4. vesmés ploché astépy
suroviny rizné velikosti s bulbem; 5. zlomky suroviny se stopami po zatloukdni klini
(obr. 12: 1-4). Mnozstvi ndlezu v jednotlivych kategoriich shrnuje zab. 1.

Kromé zminénych nalezl byly v lesni hrabance nalezeny také dva drobné zlomky
komorovych kachld (obr. 12: 7-8). Podle morfologie Zderika Smetdnky (1969) lze tyto
ndlezy popsat nasledovné: 1. Fragment okraje ¢elni vyhiivaci stény komorového kachle
s ¢asti nabéhu komory. Profil okrajové listy je spojeny z vice tvard: hranol — sestupny pa-
sek — plochy hranol. Dle sklonu ndbéhu komory se jednalo patrné o nizkou formu komory
(obr. 12: 8). 2. Fragment okraje vyhiivaciho otvoru komorového kachle. Dle sklonu stény
komory a rovného vedeni okraje se jednalo o komoru nizkou s obdélnym vyhtivacim
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Obr. 9. Sézava, okr. BenesSov. Terénni dokumentace vyzkumu reliktu ¢. 59 v r. 2019: 1 — lesni hrabanka;
2 —star3i odval; 3 — sut; 4 — pfirozend granitova Zila.

Fig. 9. Sazava, Benesov district. Field documentation of the excavation of relic 59 in 2019: 1 — organic
material composed of conifer needles from forest; 2 — older spoil tip; 3 — rubble; 4 — natural granite vein.
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Obr. 10. Sazava, okr. Bene3sov. Fotografie z terénniho vyzkumu objektu ¢. 59 v r. 2019. Schéma sméru po-
hled( snimkt v pravém dolnim rohu.

Fig. 10. Sdzava, BeneSov district. Photographs from excavation of feature 59 in 2019. Diagram of the direc-
tion of the image views in the lower right corner.
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Obr. 11. Sézava, okr. BeneSov. Fragmenty polotovardi mramorovych naramkd, nalezenych pfi vyzkumu

objektu ¢. 59 vr. 2019.
Fig. 11. Sdzava, Benesov district. Fragments of marble bracelet roughouts found during the excavation of

feature 59 in 2019.
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Obr. 12. Sazava, okr. BeneSov. Nélezy z vyzkumu objektu ¢. 59 v r. 2019: 1-4 — zlomky mramoru se stopami
po klinech; 5 — G3tép ze ztencovani polotovaru naramku; 6 — zlomek jednostranné retusovaného poloto-
varu; 7—8 — zlomky kachlG z horni vrstvy profilu.

Fig. 12. Sdzava, Bene3ov district. Finds from the excavation of feature 59 in 2019: 1-4 — fragments of marble
with traces of working with wedges; 5 — flake from the thinning of the bracelet roughout; 6 — fragment
of blank with retouch on one side; 7-8 — fragments of stove tiles from upper layer of profile.

otvorem (rdmovy kachel). Profil okraje je oble podtrZzeny (obr. 12: 7). Nelze vyloucit, Ze
oba zlomky pochazeji z téhoz jedince. Datace kachli by se mohla pohybovat v rozmezi{
16.—18. stoleti. Pfitomnost novovékych kachld na vrcholu kopce je ponékud prekvapiva,
nicméné priblizné 300 m vzdusSnou Carou JZ smérem se nahazi zanikla osada Blatce. Ta
je prvné zmifiovand v soupisu majetku sdzavského klastera k roku 1436 (Krdsl 1895, 239)
a uvedena je jesté na tfetim vojenském mapovani (1877-1880). Detektorovy prizkum
b&hem vyzkumu nezachytil ve vrstvé suti Z4dné kovové ndlezy. Casové zafazeni kachli
neni v rozporu s dataci vy$e uvedenych keramickych fragment, pochazejicich z Zebero-
va vyzkumu.
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Kategorie MnoZstvi (ks) Obrazek
1. polotovary bifacidlné retusované 6 1:1-8
2. polotovary jednostranné retuSované 2 12: 6
3. Gstép Uprava polotovaru (ztencovani) 1 12: 5
4. plochy Gstép s bulbem 25
5. stopa po klinech 4 12:1-3

Tab. 1. Sdzava, okr. BeneSov. Sumarizace nélez mramorovych artefaktli béhem vyzkumu v r. 2019 v jed-
notlivych kategoriich.
Tab. 1. Sézava, BeneSov district. Summary of finds of marble artefacts during the excavation in 2019 in
individual categories.

o Konven¢ni Kalibrované
C.vz. | Antrakologické || . | radiouhlikové staFi F“C stari P (%)
terén uréeni
(léta BP) (léta AD)
1 Abies 20_071 170 £ 22 0.97905 + 0.00267 1664-1955 97*
2 Fagus 20_072 78 £ 22 0.99033 £ 0.00270 | 1694-1955 97*
3 ? 20_073 227 +20 0.97213 £ 0.00241 1644-1955 97*
5 Abies 20_074 256 + 22 0.96863 £ 0.00264 | 1527-1954 97*
6 Abies 20_075 203 +20 0.97504 + 0.00242 1652-1955 97*
8 Abies 20_076 284+ 20 1521-1659 96*
9 Abies 20_077 295+ 21 1516-1653 96*
n Abies 20_078 158 £ 20 0.98052 £ 0.00243 1667-1950 96*,**
12 Abies 20_079 301 +£22 1513-1650 Q5% **
14 Abies 20_080 202+ 20 0.97516 + 0.00242 1653-1955 97*
16 Fagus 20_081 151 £ 22 0.98137 £ 0.00268 1667-1950 96*,**
17 Abies 20_082 433+ 20 1430-1475 95
18 Fagus 20_083 236+ 20 0.97104 £ 0.00241 1643-1955 97*
19 Pinus 20_084 273 +£20 1521-1665 95%,**
21 Abies 20_085 250+ 20 0.96935 + 0.00241 1636—-1955 96*,**
22 Fagus 20_086 396 £ 53 1431-1636 96**
23 Fagus 20_087 225+ 20 0.97237 £ 0.00241 1645-1955 97*
24 Abies 20_088 159 £ 20 0.98040 £ 0.00243 1667-1950 96*,**
25 Fagus 20_089 321+ 21 1491-1643 96*
26 Abies 20_090 170 £ 20 0.97905 + 0.00243 1665-1955 97*

Tab. 2. Sdzava, okr. Bene3ov. Vysledky radiokarbonového datovani dievénych uhlikd. Lokalizace vzorkd
viz obr. 14. * spojeny interval, ** hlavni interval.

Tab. 2. Sdzava, Benesov district. Results of radiocarbon dating of wooden charcoals. For the localisation
of specimens, see fig. 14. * joined interval, ** main interval.

Radiokarbonové datovani

Béhem terénniho vyzkumu bylo ziskdno také mensi mnozstvi dievénych uhlikd, které
bylo mo7né pouZit k radiokarbonovému datovani (tab. 2). Slo vesmés o samostatn& depo-
nované drobné uhliky, Zadna uhlikata vrstva nalezena nebyla. Vzorky se nachazely bud
v suti, nebo na rozhrani suti (vypIné objektu) a skalntho podloZi. Prostorovy rozptyl uhlikd
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Obr. 13. Sazava, okr. BeneSov. Fragmenty polotovard mramorovych naramk(, nalezenych pf¥i vyzkumu
Sachtice ¢. 59 v r. 2019. Foto L. Vojtéchovsky.

Fig. 13. Sézava, BeneSov district. Fragments of marble bracelet roughouts found during the excavation of
the pit feature 59 in 2019.

ukazuje obr. 14. Jedn se celkem o dvacet vzorkd, jejichZ datovani provedla Cesk4 radio-
uhlikova laboratot (CRL — I. Svétlik). Ziskana absolutni data po kalibraci spadajf do inter-
valu od 15. stoleti n. 1. vySe. Odkazuji tak k pozdné stfedovékym a novovékym aktivitim
v lokalité.
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Obr. 14. Sazava, okr. Benesov. Prostorova dis-
tribuce radiokarbonové datovanych vzorkd
z vyzkumu v r. 2019. KfiZzek — lokalizace ve
vrstvé suti, bod — lokalizace na dné.

Fig. 14. Sazava, Bene3ov district. Spatial dis-
tribution of radiocarbon dated specimens
from the excavation in 2019. Cross — location
in the layer of rubble; point — location on the
bottom.

Vztah naméfenych dat ke zkoumanému objektu neni zcela jasny. Vzhledem k malé
mocnosti suti a drobné velikosti uhlikii neni vylouceno, Ze se jednd o pozdé&jsi intruze,
propadlé do vyplné objektu. Tomu by mohla odpovidat i nekonzistence namétenych dat.
Na druhou stranu neni také vylouceno, Ze s téZebni jdmou Casové souvisi. I pres absenci
dal$ich nalezt ve vyplni je opét nutné pripomenou zlomek kachle, nalezeného v profilu
lesn{ hrabanky.

Geochemicky rozbor mramorové suroviny

Ze hibetové ¢asti Bilého kamene, kde jsou situovany deprese po dobyvani mramoru,
jsme podél osy télesa odebrali z drobnych vychozi osm vzorku suroviny (obr. 15). Vzorky
jsme nejprve nedestruktivné predbézné analyzovali v jedné kolekci spolecné s artefakty
(naramky a vyvrtky z Prahy-Tréje, Brozan, Radimi, Koufimi a Kutné Hory) pomoci ruéni-
ho ED-XRF spektrometru na Ustavu geologickych véd PiF MU v Brné. Vysledky ukazaly
homogenni sloZeni suroviny z Bilého kamene (naprosta dominance Ca, okrajova pritom-
nost Mg) a na druhé strané zasadni rozdil ve sloZeni studovanych artefaktt (vysoké zastou-
peni Mg i Ca, zvySena pritomnost Fe). Abychom spolehlivé charakterizovali chemické
sloZzeni mramoru z Bilého kamene a méli naprostou jistotu v rozdilech jeho sloZeni a ana-
lyzovanymi artefakty, byly vSechny odebrané vzorky z Bilého kamene po homogenizaci
a pomleti analyzovany v akreditovanych laboratofich Bureau Veritas Metals and Minerals
v Kanadé. Pro srovnéni byla s timto souborem analyzovana rovnéz surovina vyvrtku ze
Staré Koufimi i. ¢. 3981, jejiz potfebné mnozstvi jsme odvrtali dutym vrtakem tak, aby tvar
artefaktu zustal neposkozen. Vysledky chemického slozeni ukazuje tab. 3.

Z vysledkd je zfejmé, Ze chemicky je téleso mramoru ze hibetové ¢asti Bilého kamene
homogennf a je tvoteno velmi ¢istym CaCO,, nebot obsahy CaO se pohybuji v rozmezi
53,02-55,13, coz po piepoctu na CaCO, predstavuje 94,6-98,4 %. Druhou nejvice zastou-
penou sloZkou je SiO,, jehoZ pritomnost kolisd od 1,13 do 4,06 % (v priméru 2,47 %).
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Obr. 15. Terénni model Bilého kamene. A — pohled na Gdoli Sézavy od jihu, Bily kdmen (poloha Na Sed-
listi) v cerveném ramecku. B — kolmy pohled na Bily kimen. Modfe vyznacena lokalizace analyzovanych
vzork( mramoru, ¢ervené dochované terénni relikty. Modelace P. Vavrecka.

Fig. 15. Terrain model of Bily kimen. A — view of Sdzava Valley from south; Bily kimen (Na Sedlisti location)
in red frame. B — vertical view of Bily kdmen. Blue designates the localisation of analysed specimens of
marble, red indicates preserved terrain relics.



370

BURGERT — PRICHYSTAL — DAvIDOVA: Novy vyzkum pravékych téZebnich poli ...

Analyte | SiO, |Al,0;|Fe,05/MgO| CaO [Na,O| K,O |TiO, | P,0s MnO|LOI| Sum | Ba | Co | Cs | Nb | Rb Sr | Th
Unit % | % | % | % % % | % | % | % | % | % | % |ppm|ppm |ppm | ppm | ppm | ppm | ppm
Bily K4meN |Rock pulp| 1.63 | 0.26 | 0.15 | 0.74 | 54.60{ 0.04 | 0.02 |<0.01{ 002 | 002 |42.599.98| 52 | 03 | <01 | 0.4 | 03 |2131 | <022
Bily Kémen Rock Pul
S Rock Pulp| 3.14 | 0.21 | 016 | 0425339 | 0.04 | 0.02 |<0.01| 014 | 0.03 |42.4[99.95| 16 | <02 | <01 | 01 | 05 | 1979 | <02
Bily Kamen | pock pulp| 113 | 0.07 | 0.11 | 0.36 | 55.13 |<0.01[<0.01|<0.01] 0.04 | 0.03 [43.1]99.97| 3 |<0.2| <01 | 03 | <01 |198.2| <0.2
2017.3 ock Pulp| 1. .07 | 0. .36 | 55. . . . . . . . . A . . . .
Bily Kamen |0 pulp| 2.55 | 0.15 | 0.19 | 0.79 | 53.78 |<0.01|<0.01|<0.01| 0.02 | 0.02 |42.4]99.90] 66 | <0.2 | <0.1 | <01 | <0.1 | 2177 | <0.2
20174 |RockPulp| 2. . . . . . X .01] 0. X .4{99. . . . . . .
Bily Kdmen | oo ek pulp| 4.06 | 0.14 | 0.15 | 0.65 | 53.02 |<0.01|<0.01|<0.01| 0.20 | 0.05 [41.7[99.97| 7 |<0.2 | <0.1 | <01 | <0.1 |216.5 | <0.2
0175 |RockPulp| 4. . . . . . X .01 0. X 7199 . . . . . .
Bily Kémen
Y K4men |Rock Pulp| 1.62 | 0.15 | 0.16 | 0.67 [54.32|<0.01|<0.01| 0.01 |<0.01{0.02 [43.0{99.95| 8 [<0.2| <01 | <01 | <01 |283.6] <0.2
Bily K&men | pock pulp| 2.29 | 011 | 0.19 | 0.76 | 53.68 |<0.01|<0.01|<0.01| 0.06 | 0.04 |42.899.93| 9 | 0.2 | <01 | <01 | <0.1 |2123| 02
30177 ock Pulp| 2. . . . . . . . . X .8/99. . X . . . .
Bily Kamen | oo pulp| 3.32 | 0.22 | 0.24 | 0.58 | 53.41 |<0.01| 0.02{<0.01| 0.03 | 0.02 [42.1]99.94| 10 | 02 | 0.7 | 03 | 2.7 [298.5] 0.4
0178 |RockPulp|3. . . . . . X .01] 0. X 1199, . . . . 50 0.
Stard Koulm |Rock Pulp| 276 | 0.35 | 0.4 19.11|32.42|<0.01 | 0.08| 0.03 | 0.01 | 0.05 |44.4/99.65| 14 | 0.9 | <01 | 01 | 19 0.5

Tab. 3. Chemické sloZeni (hlavni oxidy, stopové prvky, prvky vzacnych zemin) osmi vzorkd mramoru
z Bilého kamene a pro porovnani vzorek odebrany z vyvrtku ze souboru ze Staré Koufimi (StK). Kromé
toho byly také urceny dalsi prvky s hodnotami pod hranici detekce (Ni <20 ppm, Sc<1 ppm, Be <1 ppm,
Ga<0.5ppm, Hf<0.1 ppm, Sn<1 ppm, Ta<0.1 ppm, V<8 ppm, Bi<0.1 ppm, Ag<0.1 ppm, Au<0.5 ppb,
W <0.5 ppm, TI<0.1 ppm, Sb <0.1 ppm, Hg <0.01 ppm). Analyzovéno v laboratofi Bureau Veritas Com-
modities Canada Ltd.

Zastoupen{ dulezitého MgO je skute¢né jen okrajové, nebot ani v jednom ze vzorki z Bi-
1ého kamene nepiesdhl 1 % (0,36-0,79 %). Obsahy dal$ich tii analyzovanych oxidu ne-
doséhly ani 0,5 % (Al,0,: 0,07-0,28 %, celkové Fe vyjadiené jako Fe,O, 0,11-0,24 %
a P,0, 0,01-0,20 %) a zbytek, tj. TiO,, Na,O, KO a MnO, byl dokonce pod 0,05 %.
V tab. 3 je také vyjadieno zastoupeni nékterych stopovych prvkii a vzacnych zemin. Sle-
dovany byly i dalsi stopové prvky (Ag, Au, Cr, Hg, Ni, Sc, Be, Bi, Co, Cs, Ga, Hf, Sb, Se,
Sn, Ta, Th, T1, V a W), jejichz pritomnost byla v§ak pod mezi citlivosti pouZitych metod.
MiZeme tedy shrnout, Ze surovina z celého hibetu Bilého kamene je velmi Cisty kalciticky
mramor, coZ ostatné ukazovaly jiZ analyzy publikované v praci J. Koutka (1936, 64).

Rozbor suroviny vyvrtku ze Staré Kourimi ukdzal, Ze je zhotoven z chemicky jedno-
znacné odli$né horniny s vysokou pritomnosti MgO (19,11 %, coZ po piepoctu na dolomit
predstavuje 87,4 %), jedna se tedy o dolomiticky mramor. Proti mramoru z Bilého kamene
registrujeme i relativné zvySenou piitomnost Fe,O, a Al,O,, ze stopovych prvkii naopak
nizs{ zastoupeni Sr nebo vyrazn€ vyssi Zr. Zajimavy je i zvySeny vyskyt Zn. Tato analyza
tedy potvrdila vysledky ziskané nedestruktivni rtg-fluorescenci.

Diskuse

Zatimco dokumentaci tézby silicitovych hornin v pravéku Evropy je tradi¢né vénovana
velka pozornost, zahrnujici rovnéZz soupisové prace mezinarodniho rozsahu (Weisgerber ed.
1981; Kobyliriski — Lech eds. 1995; Gayck 2000), zajem o studium téZby nesilicitovych
hornin se soustiedi spise na jednotlivé lokality (Sida et al. 2014). Zeberiiv objev, uéinény
v roce 1937 na Bilém kameni u Sazavy, predstavuje pri bliz§im pohledu nesnadny interpre-
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Y |[La|Ce|Pr|Nd|Sm | Eu | Gd | Tb | Dy [ Ho | Er | Tm | Yb | Lu {[Mo | Cu | Pb | Zn | Ni | As | Cd

ppm

ppm

ppm | ppm | ppm | ppm| ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm

0.1

2.6

0.4 107 |11 012| 0.5 |0.07 [0.02|0.11 | 0.02 | 0.08 |<0.02| 0.04 {<0.01| 0.07 {<0.01| 0.5 | 1.2 | 3.7 | 10 |<0.1| 0.6 | <0.1

0.3

2.7

24120|24|038| 1.4 (0.27(0.10|0.39]0.05|0.27 |0.06 | 0.17 {0.02 | 0.12 | 0.02| 0.7 | 1.1 | 6.5 | 18 | 0.1 |<0.5| 0.2

0.2

4.6

21|20 22|034| 1.5|0.26 | 0.08 | 0.32|0.05|0.29 | 0.06 | 0.12| 0.02 | 0.11 | 0.02| 0.3 | 21 | 3.8 | 6 |<0.1|<0.5(0.3

0.1

2.0

05109 |10 0.14| 0.4 |0.05[0.02|0.11 | 0.01 |<0.05|<0.02| 0.04 {<0.01{<0.05<0.01| 0.4 | 1.1 | 3.6 | 12 | 0.4 | 0.7 | <0.1

0.2

2.8

24120|23031| 13 |0.24|0.07 | 0.26 | 0.04 | 0.24 | 0.05 | 0.09 | 0.01 | 0.08 | 0.01 | 0.3 | 1.6 | 2.4 | 7 |<0.1| 0.6 |<0.1

0.1

3.1

0.7 | 13|18 (021|08|0.16 | 0.04| 0.13 | 0.02 | 0.12 |<0.02| 0.07 {<0.01|<0.05|<0.01| 0.5 | 1.0 | 3.1 | 11 | 0.7 | 0.8 |<0.1

<0.1

4211828 |038] 13 (049|013 |0.67|0.11 | 0.74 | 0.13 | 0.40 | 0.04 | 0.23 |0.05| 0.4 | 0.9 | 720 | 5 | 0.8 | 0.5 |<0.1

0.2

10|27 ]3.4(030| 1.0 |0.11|0.05|0.15|0.02 | 0.14 | 0.03 | 0.08 |<0.01|{ 0.08 | 0.01 | 1.0 | 1.3 | 42| 8 |03 |22 |<0.1

0.4

1312228 (033]|12]0.23|0.06|0.23|0.03|0.17{0.03|0.10 | 0.01 | 0.13 | 0.02 | 1.6 | 1.7 | 3.9 | 37 | 0.9 [<0.05 0.1

Tab. 3. Chemical composition (main oxides, trace elements, rare earth elements) of eight specimens of
marble from Bily kdmen and for comparison of a specimen taken from borehole cores from the Stara Kou-
fim assemblage (StK). In addition, other elements with values below the detection limit were also identi-
fied (see above). Analysed in the laboratory of Bureau Veritas Commodities Canada Ltd.

tacni tikol. Pivodni predstavu, Ze se jednd o neoliticky téZebn{ areal na dobyvéani mramoru
pro vyrobu naramkd, lze sice analyzou né€kdejSich nélezi i zapojenim novych vyzkumu
do zna¢né miry potvrdit, nova zjisténi vSak zaroven nastoluji fadu dalSich podstatnych
otazek. Na prvnim misté, jaky byl pivodni rozsah neolitické t€Zby v lokalité?

Z dosavadni analyzy mramorovych naramka vyplyva, Ze hlavni surovinou, slouzici
k jejich vyrobé byl dolomiticky mramor azZ metadolomit. Hlavni loZisko tvorici hibet Bilé-
ho kamene, na némz S. Vencl registroval 144 depresi po jamové téZbé, je nicméné tvore-
no kalcitickym mramorem (Prichystal — Burgert — Gadas 2019) a nami dosud studované
naramky a vyvrtky odpovidaji zrnitym vzhledem, a zejména podle stanovenych hustot
(2,78-2,84 g/cm?) ¢i nedestruktivni rtg-difrakci dolomitickym mramorim. Ke stejnym
zavéram dospély jiz diive D. Brezinovd a M. Bukovanskd (1984), které studovaly v rdm-
ci posudku pro praci M. Zapotocké 15 mramorovych naramki (v¢etné jednoho z Halle)
a 20 vyvrtkl. K vyzkumu pouzily reakci se ziedénou 2% HCL (kalcit reaguje, dolomit se
nerozpousti), dile nechaly zhotovit sedm petrografickych vybrusu, ve kterych zjistovaly
zastoupeni karbondtd barvenim alizarinem. SloZenf ¢asti vzorkl pak kontrolovaly na mik-
ronavazkach rentgenograficky. VSechny studované artefakty byly zhotoveny ze surovin,
které autorky oznacily jako hrubozrnné az stfedné zrnité dolomitické krystalické vapence
(mramory) az dolomity. Pritomnost kalcitu vedle prevladajiciho dolomitu nalezly jen v na-
ramcich z Radimi a z Halle (Brezinovd — Bukovanskd 1984, obr. 17). V ¢eskych zemich
se tak dosud nepodafilo identifikovat neoliticky naramek nebo vyvrtek, ktery by byl jedno-
zna¢né vyroben praveé ze suroviny pochazejici ze hibetové ¢asti Bilého kamene.

Vyjimku tak tvoii jediné polotovary, ziskané terénnim vyzkumem té€Zebnich jam na
Bilém kameni v roce 2019. Vzhled jejich suroviny i stanovené hustoty 2,68-2,73 g/cm?
dobrt’e koresponduji se vzhledem a hustotami mistniho mramoru odebraného na vychozech
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(2,68-2,70 g/cm?) a zasadné se 1isi od hrubé zrnitého vzhledu a hustot vyvrtkt a naramkd
z dolomitickych mramori v dilndch na Kolinsku a Koutimsku. Pfedpokladdme, Ze tato
situace je zapfi¢inéna predevsim dosud nedostate¢nym mnozstvim analyzovanych artefak-
tt. Navic polotovary ndramk byly pifimo v lokalit€ novym vyzkumem nalezeny. Je evi-
dentni, Ze zdroji mramord, pouzivanych pro vyrobu mramorovych naramkd je v oblasti
Posézavi vice, coz predpokladal jiz pivodni rozbor D. Brezinové a M. Bukovanské (1984).
Navic se zda byt pravdépodobné, Ze lokalita Bily kdmen zdaleka nepredstavovala hlavni
zdroj. PrestoZe doklady t€Zby z jinych mist mramorovych loZisek v Posdzavi aktualni pro-
spekci dosud zjisStény nebyly, zda se byt tato skute¢nost v rozporu s rozsahem terénnich
reliktd téZby zachovanych na Bilém kameni. Nezodpovézenou otdzkou tedy zistava, kde
je surovina té€Zend v Sachticich na Bilém kameni, resp. vyrobky z ni. Na druhou stranu byl
rozpor mezi objemem t€Zzby a redlnou intenzitou a rozsahem distribuce, tedy mezi vytéze-
nym a ndsledné odnesenym mnozstvim suroviny, konstatovan i v jinych pravékych tézeb-
nich lokalitach (Oliva 2010, 313-315).

K datovani samotnych terénnich reliktd — Sachtic — dodnes viditelnych v lesnim terénu
nemitzeme dosud fici nic blizstho. JestliZe se ptiklonime k interpretaci, Ze zkoumana Sach-
tice €. 59 je pozdné stiedoveékého az novovekého stari, jak ukazuji namérend radiokarbo-
nové data, zistava otdzkou, jestli do tohoto obdobi nespada vétSina dochovanych povr-
chovych reliktd v téZebnim aredlu na Bilém kameni. Na druhé strané alespori ¢ast téchto
depresi ma s nejvetsi pravdépodobnosti vztah k neolitickym aktivitdm, jak dokazuje nés
soucasny i kdyz ojediné€ly ndlez zlomku metabazitové brousené industrie (podobny nélez
viz téZ Sreinovd — Srein — Dolnicek 2018, 225) nebo &asti donesenych velkych kiemen-
nych valound. Doklady pravéké t€Zby mohly byt pozdé&jsi exploataci zcela setfeny, nebo
pivodné sledovaly pouze prirozeny skalni vychoz v podobé skalniho hibetu, dodnes pa-
trného na vrcholu hiebene. Nélezy polotovari naramkt ve vyplni objektu tam mohly byt
druhotné premistény od tohoto prirozeného skalniho vychozu, ktery se nachazel v bliz-
kosti objektu. Jinou moZnosti interpretace, vychazejici ze zkoumané situace i namétenych
dat je ta, Ze z mélkych pravékych objekti byla v pozdnim stfedovéku a novovéku pro
véapenické tucely ziskavana sut, kterd pri piipravé neolitickych polotovari na misté v na-
prosté vetsing zlstavala. Predstavovala tak pozdéji snadno dostupny zdroj mramoru. Tim
se dostdvame k situaci zachycené Zeberou v roce 1937.

Rozborem dochovaného souboru témér tisice kust brousené industrie, v naprosté vét-
Siné fragmentarniho charakteru, se podaftilo potvrdit, Ze jde témér vylu¢né o vrtané sekero-
mlaty. U n€kterych z nich se podarilo dolozit jejich vyuziti ve formé otloukact, pravde-
podobné pro pripravu polotovart nairamkd. Specializované tvary na zpisob kladivovitych
mlatt, urenych vyhradné pro tuto ¢innost, se v souboru bezpecné identifikovat nepoda-
filo. Ve vSech dochovanych pripadech se s velkou pravdépodobnosti jednd o primérni
sekeromlaty, teprve druhotn& upravené do podoby kladivek. Ustépy rozbitych néstroji,
konkrétné tylové Casti, snad byly v nékterych pripadech upravovany do podoby tenkych
klint, které mohly slouzit k lamani matetrské horniny, piipadné k délen{ suroviny. Podil
téchto ndstroju je v souboru nicméné maly a naprostou vétsinu tvoii zlomky bez zndmek
pouzivani. Je pravdépodobné, Ze Zebera pii vyzkumu zachytil v rimci téZebniho aredlu
misto, na kterém probihalo opracovani polotovard naramkd. Neni také vylouceno, Ze na
témZe mist¢ dochdzelo i k dal§im aktivitdm, pfi nichZ byly sekeromlaty cilené rozbijeny.
Takové chovani se predpokladé na neolitickych sidlistich napft. v souvislosti s dvoudilny-
mi mlynky (van Gijn — Verbaas 2009; Graefe 2009).
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Vyuziti vrtanych sekeromlatd pri dobyvani a primarnim opracovani kamennych suro-
vin se jevi na prvni pohled jako spektakuldrni. Nicméné, jejich vyskyt na mistech téZby
se opakuje. Obdobny fragment (tyl vrtaného sekeromlatu) byl nalezen v téZebni lokalité
kiemencti v TuSimicich (Zebera 1972, 213). Zlomky vrtanych ndstrojii pochézeji také
z mist t&7by kiemenného porfyru u Malych Zernosek na Litoméficku: nilezy jsou na prv-
ni pohled srovnatelné s nepomérné vétsim souborem z Bilého kamene (Zdpotocky 1969,
356-359, obr. 38). Jako piiklad vyuZiti zZlomkovité brousSené industrie v hornictvi 1ze uvést
rovnéz zlomek eneolitického sekeromlatu v diln€ na Stipanou industrii popelnicovych poli
v Krumlovském lese (Oliva 2010, 211). Je ovSem skutecnosti, Ze i na samotnych sidlis-
tich StK se ze sekeromlati nejcastéji nachdzeji pravé tylové Casti (napr. Benkovd 2001,
obr. 7-12; Burgert 2019, obr. 248).

Ani v $irSim kontextu pravékych dilnich dél v Evropé nejsou nalezy brousené indust-
rie vyjimecné. V jedné z Sachet neolitického (podle tamni chronologie) téZebniho pole
v Grime’s Graves ve vychodoanglickém Norfolku bylo nalezeno vice nez 300 seker a je-
jich fragmentt. Sekery byly vyrobeny z mistniho silicitu, nicméné jejich opotiebeni a pra-
covni stopy svéd¢i o tom, Ze byly do dilniho dila deponovany az poté, co skoncilo jejich
uzivani na sidlistich (Topping 2011, 279). Rovnéz v Krumlovském lese se vyrazné setka-
vame s jevem ,,vraceni kamene zemi“ (v objemu tisicl tun vytéZeného a rozstipaného
rohovcee: Oliva 2019). Zpétna depozice artefakti do mist pivodu v tomto piipadé evidentné
nesouvisi s t&Zbou suroviny jako takovou a je otdzkou, jestli situaci, zZkoumanou Zeberou
v roce 1937, nelze alespoii z ¢4sti interpretovat jako doklad neutilitarntho chovani v rdm-
ci kosmologie ranych zemédé€lskych spolecenstvi. Nepfirozend fragmentarizace naleze-
nych sekeromlatt, kterd pravdépodobné neodpovida pouze defektdm vzniklym pfi praci,
by to naznaCovala. Nehled€ na samotny vud¢i artefakt, ktery se predevsim v nasledujicim
obdobi pravéku méni ve statutdrni odznak (Neustupny ed. 2008, 23) a lze to u néj analo-
gicky predpokladat jiz difve (srov. Kvétina 2004).

Pozornost budi rovn&Z surovinova skladba souboru. Na rozdil od ptivodniho Zeberova
predpokladu, Ze se jedna o lokdlni amfibolity, se ukazaly jako dominujici surovina meta-
bazity z pravékych lomi v Jizerskych horach, tedy obraz, ktery pozorujeme béZné na Ces-
kych neolitickych sidlistich (Bylany, Mieno). Zeberova interpretace nicméné vychazela
z dobovych predstav o piivodu surovin neolitické brousené industrie, a nelze se tak nad ni
pozastavovat. Vzhledem k prostorové distribuci dokladd vyroby naramka (vyvrtkt) by
méla surovinova skladba souboru odpovidat skladbé nastroji na sidlistich kultury s vypi-
chanou keramikou v §ir$i oblasti Kolinska. Pro presné srovnani v soucasnosti nedisponu-
jeme dostatecnymi daty, nicméné na sidlistich v trase silni¢niho obchvatu Kolina, pokud
jsme mohli materidl vidét, dominuje jizerskohorska surovina. V souboru zastoupeny spi-
litovy tufit, pivodem z §ir$i oblasti Povltavi ukazuje na stfedoCeskou oblast, nicméné tato
surovina, charakteristickd az pro obdobf (stfedniho) eneolitu, neni v neolitickém kontextu
dosud dostate¢né poznana. V kazdém ptipadé jiz byla na sidlistich StK v Povltavi zachy-
cena (Roblin, Revnice /Stolz — Smolova 2015, 498-499: Eigner et al. 2020, 49, 57/).

Novy vyzkum z roku 2019 naznacil skutecnost, Ze veskeré relikty v lokalité nemuseji
byt pravékého stari. Zaroven vsak potvrdil vyskyt neolitickych polotovari i v mistech po-
zd&jsi tézby. MozZnost, Ze se v pripadé objektu 59 jedna o praveéky objekt a datované uhliky
se do jeho vyplné dostaly druhotnymi aktivitami, nicméné nepovazujeme za vyloucenou.
Je stejné tak otdzkou, jestli skute¢nost, Ze pii pokracovéani Zeberova priizkumu lokality

N4

v roce 1940 témér Zadné dalsi nastroje nebyly nalezeny, znamend, Ze prokopané situace
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nejsou neolitické. Na zdkladé soucasnych poznatkt se spiSe nalezy z prvni a druhé tamni
sezony jevi jako anomaln{ a odkrytd situace s koncentraci brousenych nastroji mohla byt
i v ramci lokality ojedinéla.

Zavér

Lokalita Bily kdmen u S4zavy uchovava vyznamny doklad pravéké t€zby, pricemz pred-
stavuje patrné vibec nejdéle znamé praveéké lomy na nesilicitové horniny v kontinentalni
Evropé. Jen vlivem nepfiznivych déjinnych okolnosti v dob¢ jejiho objevu nevesla v §irsi
znamost evropské archeologie a nestalo se to ani pozdé&ji. Presto jeji potencial nenf zdaleka
vycerpan, respektive na své adekvatni zhodnoceni v §ir§im kontextu teprve ceka. V pred-
loZené praci jsme se na zakladé komplexni analyzy starych i nové ziskanych nélezi poku-
sili nastinit smér, kterym se muze ubirat jeji dal$i vyzkum.

Téleso Bilého kamene je tvoreno kalcitickym mramorem, a nepredstavuje tak podle
v§eho hlavni zdroj suroviny pro vyrobu neolitickych $perkd, jmenovité mladoneolitic-
kych naramki, u nichz je hlavni surovinou dolomiticky mramor az metadolomit. Znac¢ny
rozsah terénnich reliktl, dosud patrnych v lesnim terénu, tedy predstavuje rozpor mezi
objemem t&Zby a redlnou distribuci. Césteénou odpovéd dal terénni odkryv jedné z de-
presi v roce 2019. Radiokarbonova data ukazuji na aktivity pozdniho stfedovéku az rané-
ho novovéku. Na druhou stranu z vyplné zkoumané jamy pochazi soubor dosud nezndmé
¢asti vyrobniho ret€zce mramorovych naramkd — bifacialné retusovanych diskovitych
polotovarti, respektive jejich zlomki. Nebyl zji§tén ani jeden ekvivalent (zlomek) Zebe-
rovych dobyvacich néstroju. Jako nejpravdépodobnéjsi vysvétleni vidime, Ze relikty pra-
vékého lamani mramoru (podle etnografickych paralel to nemusely byt jamy, mohlo
se lamat jen na vhodnych skalnich vychozech) byly béhem stfedovéku a novovéeku pre-
kryty mladsi téZbou mramoru pro vapenické ucely. Pro tyto icely mohl byt t€Zen i obsah
samotnych pravékych jam, vyplnénych suti, vznikajici béhem pritloukani polotovart.
Duvodem mize byt skutecnost, zZe zdejsi Cisty kalcitovy mramor je jediny toho typu
v tizemi mezi Sazavou nad Sizavou a Ceskym Sternberkem, viechny ostatni mramory
v této oblasti jsou dolomitické. Kalcitovy mramor byl obzvlast vhodny pro palené vapno,
béhem 19. a pocatkem 20. stoleti navic k saturaénim tGc¢elim v cukrovarnictvi, pro sklarny
i jako hnojivovd moucka (Koutek 1936, 66). Dolomitické mramory slouzily spise jako
stavebni kdmen, na silni¢n{ a Zelezni¢ni Stérk, v lep$im pripadé pro mozaikovou dlazbu.
Konkrétné napft. téleso u Ceského Sternberka v trati ,,U sttibrnych® (Vachtl 1934, 46).
Redlny rozsah pravéké t€zby zjevné nelze jednoduse odvodit od rozsahu terénnich relikta
v lokalité.

Soubor témér tisice kust brousené industrie vesmés zlomkovitého charakteru byl nale-
zen Karlem Zeberou v dnes bliZe nelokalizovatelné &asti t&Zebniho aredlu. Morfologicky,
pokud bylo mozné urcit, se témér vylucéné jednd o torza vrtanych sekeromlatd. Surovinova
skladba souboru je dle naSeho vyzkumu zna¢né homogenni, 80-90 % reprezentuji meta-
bazity a ty prevazné pochézeji ze zdrojové oblasti v Jizerskych horach. Pouziti lokalnich
amfibolitd, amfibolovych a biotitovych rul z Posazavi neptesahuje 10 %. Ostatni horniny
(terciérni bazalty — bazaltoidy, kvarcit, diorit a porfyricky mikrodiorit, spilitovy tuf az tufit,
serpentinit, eklogit, erlan?) jsou pritomny jen v jednotkach kusd. Podrobné petrografické
zhodnoceni souboru bude predmétem specidlni publikace.
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Interpretace rozsihlého souboru Zeberovych zlomki dobyvacich nastrojii zatim nenf
jednoznaénd, problémem je totiZ uz jejich pivodni mnoZstvi a nilezové okolnosti. Kazdo-
padné muzeme spolehlivé odmitnout, Ze jejich fragmentace je pouze diisledkem pouZivan{
pri t€Zb& mistniho mramoru. Na celé fadé€ z nich je zfetelné vidét, Ze z ptivodnich sekero-
mlatl byly zamérné sraZeny horni nebo spodni vyhlazené plochy, vétsinou paralelné s plo-
chami metamorfni foliace, a ziskané produkty pak n¢kdy dale hrubé retusovany do klinovi-
tych tvart. Jiny styl pretvareni ptivodnich sekeromlati spocival v ponechdni vyhlazenych
ploch, ale jejich rozbiti v mistech pravrtu na poloviny ¢i dokonce ¢tvrtiny.

Stfedni Posédzavi predstavuje z pohledu studia neolitickych spolecenstvi dilezitou
enkldvu, odli$nou od klasickych sidelnich regioni. PrestoZe v ném postradame doklady
stabilniho soudobého osidleni, setkdvame se tam s pocetnymi doklady lidskych aktivit.
Tim se region podobd jinym oblastem, kde byva zdroj t€Zené suroviny rovnéz dislokovan
mimo ramec tradi¢niho stabilniho osidleni. Tato konfigurace mimo jiné otevird moznosti
vyzkumu interakei mezi odliSnymi krajinnymi typy.

Tato prdce vznikla v ramci projektu ,, Mramor jako surovina Sperkii v neolitu stiedni Evropy“ podporeného
Grantovou agenturou Ceské republiky, ¢. projektu: 19-041218.

Za umoznéni studia sbirkovych fondii autori dékuji Jané Krdalové z Ceského muzea stiibra v Kutné Hore
a Lucii Vélové z Narodniho muzea v Praze. Terénni vyzkum se mohl uskutecnit diky Tomdsi Pecharovi ze
spolecnosti Finedream, kterd je majitelem lesniho pozemku na Bilém kameni. Terénni akce probéhla za
podpory sdzavského spolku Po stopdch nasich predkii, z. s., jmenovité Soni Dvordckové-Hendrychové,
Jaroslava KaliSe a Milana Stédry.
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New excavation of the prehistoric mining fields at Bily kamen
near Sazava, Central Bohemia

The site was identified in a marble quarry by geologist Karel Zebera (1911-1986) in 1937, from
which time approximately one thousand pieces of polished industry (or their fragments) have been
preserved in a total weight of 72.7 kg. Zebera identified these fragments as the remains of mining
tools. The exact location of this concentration of polished industry within the mining area is no known
today.

A simple aid was created (fig. 3) to facilitate classification of individual fragments, and the
shape, presence of working traces, the presence and character of a shaft-hole, basic metric qualities
and weight were also recorded for each piece. Figs. 4 and 5 show a selection of characteristic catego-
ries. Just under half of the finds (442 pieces) could be typologically classified into basic categories.
The vast majority are bored axe-hammers (407 pieces), only a small part is represented by flat axes
(25 pieces), which are mostly preserved intact or with only with small defects. Some of these axes
have characteristic grooves, which are formed when the artefacts are scratched by a plough, and it is
therefore clear that this part of the assemblage probably comes from collections in the fields around
Bily kdmen and does not represent artefacts from prehistoric quarries. Intact forms are represented
in the assemblage by only a few pieces (and only one bored axe-hammer). During the basic sorting,
it was possible to assign 463 pieces to a specific part of the polished tool. The butt parts of tools are
represented in the greatest numbers (286 pieces), central parts (118 pieces) are preserved to a lesser
extent and the smallest category is the cutting edge and its fragments (59 pieces). Fig. 6 shows the
share of preserved parts of bored axe-hammers, revealing that the individual categories are not re-
presented evenly, with butt parts (A, B) and middle parts (G, C, D) predominating, while fragments
of the cutting edge (H, I) have survived in only small numbers. The original tool surface (E, F) is
preserved in approximately half the cases. The fragmentation of the originally polished bored tools
is characteristic and could not be the result of mining activities. In many cases, several flakes have
been intentionally removed from the lower and upper surface of the axe-hammer, usually parallel
to the metamorphic foliation of the rock, so that a flat segment (hand axe) with a thickness of 0.5 to
2 or 3 cm was formed from the original tool. The same modification scheme appears repeatedly in
the assemblage (fig. 5: 89, 11). Rough retouch was observed on several flakes (fig. 5: 2, 5): these
are secondarily created tools, the purpose of which is unclear.

A petrographic analysis was conducted on 700 larger pieces. The assemblage is dominated by
Jizera Mt. metabasites, the share of which is at least 79 %. Metabasites without clear signs of the
Jizera Mt. type were recorded separately, although some of them may represent atypical varieties that
also come from the Jizera Mts. (10 % in total). Therefore, it cannot be ruled out that metabasites from
the Jizera Mts. may have a share of around 85-90 % in the assemblage. The presence of local rocks
from the Sdzava River region (amphibolites, amphibole and biotite gneiss) does not exceed 10 %.

From a chronological perspective, the assemblage of polished industry appears homogeneous.
The leading artefact (bored axe-hammer) dates the assemblage to the period of the Stroked Pottery
culture (StK; 5100/5000-4500/4400 cal BC). A more precise dating to a later phase of this culture
of which the bored axe-hammer is characteristic is likely. K. Zebera’s excavation also uncovered
a triangular point from erratic flint and the central part of a blade from Abensberg-Arnhofen chert
(fig. 7: 1-2). These finds are also most likely of Neolithic age.

Evidence of stable Neolithic settlement has not yet been found in the studied Sdzava River region.
However, the unspecified activities of people from this period are documented by the large number
of unique finds of lithic polished artefacts in the region (fig. 2). The concentration also indicates that
this is a catchment area of the settlement region located approximately 40 km to the northeast (Kolin
region).

Concerning the Bily kdmen site itself and an evaluation of the new excavation from 2019, 144 vi-
sible terrain relics have been preserved in the landscape to this day (fig. 8) One of these, a shallow
pit broken into the marble bedrock was the subject of an excavation (fig. 9). The fill of the feature
was crushed marble, all of which was sorted and classified with the aim of recognising and defining
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categories related to the extraction of raw materials and their subsequent processing (fig. 1/—13).
Five basic categories of finds were defined (tab. I): 1. fragments of discoid roughouts with a lenti-
cular section formed with bifacial retouch (fig. 11: 1-6); 2. fragments of roughouts in the initial
phases of processing, shaped only on one side (fig. 12: 6); 3. flakes related to the shaping (thinning)
of roughouts (fig. 12: 5); 4. mostly flat flakes of stone of various sizes with a bulb; 5. fragments of
raw material with traces of quarrying connected with using of wedges (fig. 12: 1-4).

Also obtained during the excavation was a smaller amount of wooden charcoals that could be
used for radiocarbon dating (fig. 14; tab. 2). These were all small, isolated charcoals, i.e., no charcoal
layer was identified. The samples were found either among the crushed marble or where the crushed
rock (the fill of the feature) met the bedrock. Absolute dates in the 15"-17" century AD range were
obtained from twenty dated wooden charcoals, which gives us cause to believe that the secondary
extraction of marble occurred at the site in the Late Middle Ages or Early Modern period. It is pos-
sible that the contents of the prehistoric features were extracted at this time for the purpose of bur-
ning lime.

The existing analysis of marble bracelets of the Stroked Pottery culture shows that the main raw
material used in their production was dolomite marble to metadolomite. However, the main deposit
forming the ridge of Bily kdmen is made of calcite marble. The bracelets and borehole cores studied
thus far correspond in grain size, chemistry and especially according to determined densities (2.78—
2.84 g/cm?®) or non-destructive X-ray diffraction to dolomite marble. The roughouts found during
the excavation in 2019 are so far the only safely identified artefacts made from the raw material
extracted in the Neolithic period at Bily kdmen. There is thus a clear discrepancy between the pro-
bable extent of mining and the actual distribution of raw materials, a situation that has also been
found at other prehistoric mining sites, including Krumlov Forest.

English by David Gaul
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Neolithic ceramic figurines

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

Neolitické keramické plastiky

Nékolik moZnosti analytického studia
pamatkové cennych keramickych artefaktd

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

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

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

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

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

doi:10.35686/AR.2020.13
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1. Introduction

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

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

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

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

2. Material/collection

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

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

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

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

3. Methods

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

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

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

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

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

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

4. Results

4.1. Ceramic petrography

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

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

5% inclusion, 95 % matrix.

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

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

Well sorted.

LA wIN

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

o

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

TKOO4

—

. 5% inclusion, 95 % matrix.

N

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

of slag.

w

. Elongated inclusions are not present.

>

Well sorted.

w

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

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

o

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

may indicate the method of mass formation.

TKOO05

—

.30 % inclusion, 70 % matrix.

N

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

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

w

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

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

Poorly sorted.

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

. They have not been identified.

TKO06

. 40 % inclusion, 60 % matrix.

P NV ES

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

rounded edges.

w

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

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

. Poorly sorted.

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

. They have not been identified.

TKOO7

.30 % inclusion, 60 % matrix.

N|=|on|lun| s~

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

slightly sharp-edged pieces.

w

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

left edge to the lower right edge (pictured).

. Poorly sorted.

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

. They have not been identified.

TKOO8

. 40 % inclusion, 60 % matrix

N[ =|an|uv|ln

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

with rounded edges.

. Elongated inclusions are not present.

. Poorly sorted.

. Homogeneous, fine, brown-gray matrix.

N |A W

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

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

Tab. 2. Petrograficka deskripce hmoty keramickych plastik. 1 procentudlni podil inkluzi v zékladni matrix;
2 tvar inkluzi; 3 orientace protahlych inkluzi; 4 vytfizenost materialu; 5 vlastnosti a vzhled matrix; 6 orien-
tace a tvar poru.



388 KANAKOVA — HoNs — Nosek — Totn — UrBan: Neolithic ceramic figurines ...

Fig. 4. Overview of polished-section microscopy of ceramic figurines mass. Magnification 50x. Numbers
of photos correspond with figurine ID. Arrows show orientation of lengthwise inclusions and pores.
Obr. 4. Pfehled néabrust keramické hmoty analyzovanych plastik pfi zvétSeni 50x. Oznaceni fotografii ko-
responduje s ID plastik. Sipky oznacuiji orientaci podéInych inkluzi a p6ra.
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Fig. 5. Overview of polished-section microscopy of ceramic figurines mass. Magnification 50x. Numbers
of photos correspond with figurine ID. Arrows show orientation of lengthwise inclusions and pores.
Obr. 5. Pfehled nabrust keramické hmoty analyzovanych plastik pfi zvétSeni 50x. Oznaceni fotografii ko-
responduije s ID plastik. Sipky oznacuiji orientaci podélnych inkluzi a péro.
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Fig. 6. Overview of polished-section microscopy of ceramic figurines mass. Magnification 50x. Numbers
of photos correspond with figurine ID. Arrows show orientation of lengthwise inclusions and pores.
Obr. 6. Pfehled nébrust keramické hmoty analyzovanych plastik pfi zvétSeni 50x. Oznaceni fotografii ko-
responduje s ID plastik. Sipky oznacuiji orientaci podéInych inkluzi a p6ra.
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Fig. 7. Overview of polished-section microscopy of ceramic figurines mass. Magnification 50x. Numbers
of photos correspond with figurine ID. Arrows show orientation of lengthwise inclusions and pores.
Obr. 7. Pfehled nabrust keramické hmoty analyzovanych plastik pti zvétseni 50x. Oznaceni fotografii ko-
responduije s ID plastik. Sipky oznacuiji orientaci podélnych inkluzi a péra.
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SamplediEatiPen Eamplelsiatel K | ca | Ti |cr|Mn| Fe [Ni|cu|As|Rb|sr|Pb
Vzorek Zatizeni Forma vzorku
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 15900 | 16500 | 4900 | 74 |310(27000|32 |33 |16 |137|151| 30
TKOO1
Portable/Rucni | SOlid: sampling area/Pevny: | 51100 | 23600 | 6200 | 170|252 34400 123]178| 30
misto odbéru
Portable/Ru¢ni | Solid: outside/Pevny: vnéjsi | 16400 | 14600 | 6900 |121|386| 23900 | 31 90 [ 131 21
Portable/Ru¢ni | Solid: fracture/Pevny: lom | 15400 | 58700 | 5200 | 94 |269| 21600 | 23 88 | 151 22
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 15200 | 8720 | 3000 | 51 [210| 19600 |28 | 30| 7 | 138|149 21
TK002
.. | Solid: sampling area/Pevny:
Portable/Ru¢ni misto odbéru 12500 | 8600 | 3200 236| 18600 81 (11| 14
Portable/Ru¢ni | Solid: outside/Pevny: vnéjsi | 18700 | 12600 | 3900 | 52 |365| 25500 | 21 88 | 110
Portable/Ru¢ni | Solid: fracture/Pevny: lom | 11200 | 7200 | 3100 | 31 |185| 15600 | 19 78 | 106
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 21700 | 16200 | 4200 | 68 [299|26500 |31 | 41| 9 157|114 | 23
TKOO3
Portable/Rucni | SOlid: sampling area/Pevny:| 19604 | 19500 | 4100 | 23 |250| 20600 | 20 101] 96 | 18
misto odbéru
Portable/Ru¢ni | Solid: outside/Pevny: vnéjsi | 21400 | 8900 | 4400 | 54 | 616 | 19500 | 37 106 | 105
Portable/Ru¢ni | Solid: fracture/Pevny: lom | 20900 | 7100 | 4300 | 49 |370|20600| 19 | 16 | 4 |108| 91
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 13200 | 18800 | 4000 | 96 {328|29300| 31|32 | 15| 84 |126| 29
TKOO4
Portable/Rueni | S0lid: sampling area/Pevny:| 1146 | 36900 | 3500 | 45 |501| 17900 | 20 4 |54|95|15
misto odbéru
Portable/Rucni | Solid: outside/Pevny: vnéjsi | 19600 | 70100 | 4800 | 71 |576| 27500 | 41 71 |17
Portable/Ru¢ni | Solid: fracture/Pevny: lom | 11300 | 22700 | 5700 | 34 |762| 25800 | 31 9 | 61(107| 18
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 11100 | 15100 | 3400 | 84 |200|23200| 31 |31 | 13| 93 |151| 26
TKOO05
. | Solid: sampling area/Pevny:
Portable/Rucni misto odbéru 14500 | 19500 | 4700 | 34 |326| 22300 | 25 711137 16
Portable/Ru¢ni | Solid: outside/Pevny: vnéjsi | 12000 | 13100 | 4200 | 59 | 189| 16700 | 32 63 | 140
Portable/Ru¢ni | Solid: fracture/Pevny: lom | 14200 | 9200 | 3700 | 16 |185| 15700 7511716
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 26800 | 13600 | 2500 | 80 |238| 18300 |29 | 24 | 20 | 187 |182| 36
TKOO06
Portable/Rucni | >0id: sampling area/Pevny:| 51100 | 13900 | 2300 | 182|238 13600 | 13 105|151/ 40
misto odbéru
Portable/Ru¢ni | Solid: outside/Pevny: vnéjsi | 28500 | 11700 | 3400 | 103|259 15100 | 29 131|163| 33
Portable/Ruc¢ni | Solid: fracture/Pevny: lom | 23800 | 13800 | 2800 | 116|213 | 13900 | 23 117 [164| 35
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 20300 14300 | 6400 | 79 |382|36700 (39 | 35|11 | 155|198 | 24
TK007
.. | Solid: sampling area/Pevny:
Portable/Rucni | = *  ib&ru 18800 | 21600 | 6000 | 23 (386 27600 | 19 951148 1
Portable/Rucni | Solid: outside/Pevny: vnéjsi | 20500 | 48200 | 6800 | 36 |965| 31400 | 36 109|184
Portable/Ru¢ni | Solid: fracture/Pevny: lom | 18800 | 36600 | 5900 490| 31800 | 35 100(162| 12
Figurine/
Plastika | Benchtop/Stolni | Powder/Praskovy 16000 | 18700 | 4000 | 139|346| 23300 |32 | 31 | 12107 |154| 26
TKOO08
. | Solid: sampling area/Pevny:
Portable/Ru¢ni misto odbéru 13300 | 18000 | 4200 (204|298 | 18400 | 22 83 |142| 19
Portable/Ruc¢ni | Solid: outside/Pevny: vnéjsi | 14600 | 33900 | 6300 | 76 |429|23600 | 15 82 |204| 25
Portable/Ru¢ni | Solid: fracture/Pevny: lom | 16900 | 27500 | 7100 | 64 |351| 29900 | 17 95 [197| 26

Tab. 3. Results of XRF and p-XRF measurements.
Tab. 3. Vysledky mérfeni XRF.
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Although all figurines were of the same type, chronology and site, their mass signifi-
cantly varied in macroscopic and microscopic observations. The chosen parameters proved
to be very appropriate for classifying larger collections into technological groups. Certain
other aspects must also be noted, especially that larger figurines were formed gradually in
several layers. These layers could differ significantly by material, as was evident macro-
scopically in several samples (TK004). Each layer must be evaluated separately. The gra-
dual layering of the volume of figurine material could even occur over a longer period of
time (Kreiter et al. 2014, 140). Hence, in addition to documenting the forming method,
the layering can also provide information on other aspects of the production process.

4.2. Chemical composition

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

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

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

Identified on the surface of the studied samples were use-wear traces of the final surface
treatment (polishing — samples TK001, TKOO8A), repeated contact with soft organic ma-
terials (samples TK0O1, TK004, TK00S, TK007, TKOO8A), post-depositional processes
(TKOO8A) and even technological deficiencies in production (fig. /4). In the case of the
superposition of several different layers applied to the surface of figurines, it was possible
to identify their sequence (sample TK007). The most conspicuous abrasion impact was
identified in a large, clearly demarcated zone of the neck area of figurine TKO0OS (fig. 15).
Isolated striations were typical evidence of random post-depositional contact (samples
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Fig. 14. Overview of identified traces on the figurine surface. A — sample TKOO1 isolated striations and ther-
mal crack, B — sample TKOO1 rounding, C — sample TKO04 — contamination, D — sample TKOO8A rounding.
Magnification 200x.

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

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

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

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

4.4. High-resolution 3D analysis

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

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

which the layers were formed (fig. 19). Also identified were traces of surface roughening,
which served both for the improved adhesion of the individual parts to be joined and for
the bonding of individual layers (fig. 20: a). Production traces also included fingerprints
left on the surface before firing (fig. 20: b), without intending to speculate that they belong
to the manufacturer or result from accidental touch.
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Fig. 17. 3D traces — joint covering traces, and legibility opportunities of digital observation based on high-
resolution 3D photogrammetry. A — fragment TKO02A, B — fragment TKOO1. For scale see fig. 2.

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

5. Discussion

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

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

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

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

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

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

Fig. 20. 3D traces. A — coar-
sing (fragment TK0O7), B — fin-
gerprints (fragment TK0O5).
For scale see fig. 2.

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

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

6. Conclusion

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

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

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

Nékolik moznosti analytického studia
pamatkové cennych keramickych artefaktt

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

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

22

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

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

LUDMILA KANAKOVA, Department of Archaeology and Museology, Faculty of Arts, Masaryk University,
Arne Novdka 1, CZ-602 00 Brno; ludmilakanakova@mail.muni.cz, ORCID ID: 0000-0001-8580-7193
DAVID HONS, Department of Archaeology and Museology, Faculty of Arts, Masaryk University,

Arne Novdka 1, CZ-602 00 Brno; HonsD@seznam.cz

VOJTECH NOSEK, Department of Archaeology and Museology, Faculty of Arts, Masaryk University,
Arne Novdka 1, CZ-602 00 Brno; vojtechnosekuam@gmail.com

PETER TOTH, Department of Archaeology and Museology, Faculty of Arts, Masaryk University,

Arne Novdka 1, CZ-602 00 Brno; peter.toth@phil.muni.cz, ORCID ID: 0000-0002-2266-3492

PATRIK URBAN, Department of Archaeology and Museology, Faculty of Arts, Masaryk University,

Arne Novdka 1, CZ-602 00 Brno; 463482@mail.muni.cz



410 Archeologické rozhledy LXXII-2020 410-426

Reflection of actions: The Late Bronze Age hoard
from Moravicka Sela, north-western Croatia

Ohlas ¢inG: Depot z mladsi doby bronzové
z lokality Moraviska Sela, severozapadni Chorvatsko

Martina Bleci¢ Kavur - Boris Kavur - Ranko Starac

The hoard from Moravicka Sela in Gorski Kotar (Croatia), discovered thirty years ago, is a medium-sized
hoard with a mixed composition, containing typologically different and differently preserved objects. With
its defined, most likely reduced inventory, we have acquired a smaller number of tools and weapons, half
products and items of symbolic importance. Its place of discovery could be included in the distribution of
the hoards of the Il Late Bronze Age horizon on the broader territory of Caput Adriae and its hinterland
in the 13" and early 12" century BC. Its composition reflects, in particular, the cultural connections ranging
from the south-eastern Alpine region to the wider Pannonian and Carpathian area. Therefore, the hoard
[from Moravicka Sela can be interpreted as a materialized act of precisely determined cultural knowledge
from a broader but contemporary cultural network of meaning.

hoard — Late Bronze Age — Croatia — weapons — tools — cultural and social interactions

Depot nalezeny pred triceti lety u obce Moravicka Sela v Chorvatsku patii mezi stredné velké depoty s he-
terogennim sloZenim, obsahujici typologicky odlisné a riizné zachované predméty. Pravdépodobné netipl-
ny soubor sestdva z nékolika pracovnich ndstrojii, zbrani, polotovarii a artefaktii symbolického vyznamu.
Autori jej v ramci chronologie oblasti Caput Adriae radi do druhého horizontu mladsi doby bronzové, tedy
do 13. aZ pocdtku 12. stoleti pr. Kr. SloZeni depotu odraZi zejména kulturni kontakty mezi jihovychodnimi
Alpami a pannonskou ¢i karpatskou oblasti. Depot je proto predstaven jako materializovany projev dobové
mentality sdilené na Sirokém, kulturné spriznéném iizemi.

depot — mladsi doba bronzovd — Chorvatsko — zbrané — nastroje — kulturni a socidlni interakce

1. Place and things

The hoard of bronze items from Moravic¢ka Sela, discovered near Brod Moravice on the
northern part of Gorski Kotar in north-western Croatia, was an accidental discovery (fig. 1).
The biography of its assemblage is complex — 30 years after its discovery it is presented
for the first time as an integral archaeological find. It was unearthed in the mid-eighties in
a protected valley of Moravicka Sela during ploughing on the field of Ferderber family
(c.p. 5339). Its discoverers, Benjamin and Marija Ferderber, confirmed that all the items
originated from a single location. It was for decades kept in private property and follow-
ing the initiative of Emil Crnkovi¢ and Ethno Association Turan from Brod Moravice, the
items were finally again assembled and in 2017 transmitted to the Maritime and Historical
Museum of the Croatian Littoral in Rijeka. The exact location of the discovery and the
broader area were in detail surveyed and archaeologically documented in 2012 (fig. 2),
but the intervention did not produce any additional artefacts. Despite the survey, presently,
no settlements or cemeteries dating to the Late Bronze Age are known from the region and

doi:10.35686/AR.2020.14
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Fig. 1. Geographic position of Moravicka Sela on the north protrusion of Gorski Kotar, north-western Croa-
tia (base: Google Earth 2019). Graphics of all figs.: M. Bleci¢ Kavur.

the hoard remains consequently further a mysterious and especially important discovery
illustrating the cultural history of the region.

The preserved hoard includes a relatively small number of bronze items of different
quality and meaning. It is a middle-sized hoard of mixed, i.e. of a complex composition
containing 34 fragments of different but also differently preserved fragmented items weight-
ing together 2259 grams. According to formal attributes, the content (figs. 3 and 4) could
be subdivided into several categories — discovered were weapons, tools, jewellery, sheet
metal and raw material (ingots):

— fragment of a flange-hilted sword with a rivet,

— fragmented miniature double pick,

— six fragments of two damaged flange-handled sickles,

— seven fragments of sickles,

— fragment of a bronze tube, most probably part of a bracelet or torques,

— fragment of a bent bronze sheet,

— two bent bracelets,

— fourteen larger and smaller fragments of ingots and pieces of amorphous bronze.

Even half of all the discovered items, forming the largest and most numerous group,
were pieces of unworked metal. At least three pieces could be described as pieces if pla-
noconvex ingots — a single larger (fig. 4: 15) and two smaller examples (fig. 4: 17—18) and
smaller amorphous pieces of bronze (fig. 4: 16, 19-27) from which only a single one dis-
plays a straight surface (fig. 4: 28).

The second most numerous category of finds are fragments of flange-handled sickles
made for a right-handed user. All of them were damaged — intentionally and violently frag-
mented. Their surfaces were badly preserved due to intensive weathering. Several of them
were decorated with specific plastic reinforcement ribs on the back. A single completely
preserved sickle was deliberately broken into four pieces (fig. 3: 3). It features a direct
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Fig. 2. Position of the hoard on the Ferderber plot (base: orthophoto Geoportal DGU/Croatian State Geo-
detic Administration 2019).

transition from the blade to the handle and it is decorated/reinforced with three parallel
plastic ribs. It could be, according to its form, included into the group of Uioara 1 type sick-
les after the typology of Mircea Petrescu-Dimbovita and Rastko Vasi¢ (Petrescu-Dimbo-
vita 1978, 26-30, 53-57; Vasi¢ 1994, 16-30, 40-42; Furmdnek — Novotnd 2006, 76-82;
Jovanovic¢ 2010, 24). The second sickle, badly damaged and worn, was also broken into
three pieces missing only the tip of the blade (fig. 3: 4). Characterized by a sharp transition
between the handle and the blade as well as the characteristic Y shaped ornament on the
handle it enables us to include it into the type Uioara 2 (Petrescu-Dimbovita 1978, 30-32,
53-57; Primas 1986, 91-102; Vasi¢ 1994, 30-32, 40-42 with earlier literature; Furmdnek —
Novotnd 2006, 82-85; Jovanovi¢ 2010, 25) or the variant “a” according to PrimoZ Pavlin
(1997, 28-32; 2010). Although similar sickles are present in almost all hoards of the older
phase of Urnfield culture, best comparisons could be observed in the nearby hoards of
Debeli vrh nad Predgradom and Udje in Slovenia (Cerce — Sinkovec 1995, t. 64: 48; 65: 53;
137: 27-31) and Si¢a/Lucica in Croatia (Perki¢ — LoZnjak Dizdar 2005, t. 3: 46, 48, 51,
53-54). According to their distribution, they are considered being a hallmark of the southern
Pannonian territory and its border region during the Ha A1 period (Hansen 1994,205-208;
cf. Sommerfeld 1994; Vasi¢ 1994, 40—41; Bleci¢ Kavur — Jasarevic¢ 2012, 4041, sl. 6).
Into the category of jewellery could be included two banded bracelets with a length-
wise ridge (fig. 3: 11—12). Both have thinned and slightly bent ends that could have ended
spiralled such as in the nearest examples in hoards of Debeli vrh (Cerce — Sinkovec 1995,
167, t. 66: 76) and Sica/Lucica (Perki¢ — LoZnjak Dizdar 2005, t. 8: 139). They could be
linked to the northern-Hungarian and Slovakian territory of Carpathian Basin where such
bracelets were mostly discovered in pairs (as in hoards of Moravicka Sela and Debeli vrh;
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Fig. 3. Objects from the hoard discovered in Moraviska Sela. For the description, see the Catalogue.
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Fig. 4. Objects from the hoard discovered in Moraviska Sela. For the description, see the Catalogue.
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Fig. 5. Distribution of the Budins¢ina/Krsko type swords (supplemented after Hansen 1994; Harding 1995).

Patay 1969, 196-198, 205-207; Mozsolics 2000, 68, T. 79: 1-2; Salas 2005, 98; cf. Perkic —
Loznjak Dizdar 2005, 77).

We can find in large hoards of mixed composition numerous fragments of bronze sheets,
tubes and similar, mostly unidentified objects. In the present hoard was preserved a single
smaller fragment of the thin bent metal sheet (fig. 3: 14). Interesting is another find —a bronze
tube (fig. 3: 13), broader at the central part. It is decorated with an incised zig-zag motive
within which are partly visible hatched surfaces. Smaller bronze tubes are characteristic
for the Ha A1 period of the broader Carpathian and especially Pannonian territory (Tarbay
2014, 208-210, fig. 30; 42) and if they are decorated then the ornament is composed of
strictly parallel incised lines as known from the nearest hoards in Si¢a/Lucica and Peggau
(Perki¢ — LoZnjak Dizdar 2005, t. 11: 212-216; Weihs 2004, T. 1: 5; 3: 40). Most of these
tubes, contrary to our example, do not have a broader central and narrower terminal part.
Consequently, we tend to interpret it as a part of the attire, this is of jewellery. Due to its pre-
served length and curvature, we can assume that it could be a fragment of a larger bracelet
or even more plausible a part of a larger ring used as a necklace/torques.

Weapons are represented with a fragmented flange-hilted sword (fig. 3: I). It was in-
tentionally bent and two thirds of the blade are missing. The tang has a perforated empha-
sized circular stretching in the centre and a single rivet still preserved. The interface of the
hilt plate with the blade is strongly concave while the hilt plate has convex shoulders and
four rivet holes. The blade has a central slightly rounded rib and is decorated with two
incised lines on each side. Typologically it could be ascribed to the group A4 of flange-hilted
swords as generally determined by Tibor Kemenczei (1988, t. 23: 227). These are swords
of Budi§¢ina type according to Svend Hansen (1994, 34, Abb. 14) or type Krsko accord-
ing to the typology of Anthony Harding (1995, 53, t. 22: 183-186). Although a regional
production was assumed, their spatial distribution indicates most numerous presence on
the broader territory of southern Pannonia — from Slavonia to Zagorje in Croatia and
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Fig. 6. Miniature double picks: 1 Vr3atské Podhradie (after Novotnd 2002); 2 Zitny ostrov (after Novotnd 1980);
3 Bodrogkeresztur (after Hampel 1886); 4 Trencianske Bohuslavice (after Novotnd 1970a); 5 Vrsatské Podhra-
die (after Novotnd 2002); 6 Dobrochov (after Salas 2005); 7 Peggau (after Weihs 2004); 8 Moravicka Sela.

Dolenjska region in Slovenia with individual finds in river valleys of Mura and Danube.
With the here presented sword their distribution stretches also south from the Sava corridor
into the region Kupa Basin (fig. 5).

In sharp contrast to the regional distribution of flange-hilted swords of Budin$¢ina/
Krsko type is the wide distribution of double picks. An interesting example of the later is
the special find from Moravicka Sela (fig. 3: 2). Miniature in size it features a small cen-
tral knob on the shaft where both “arms” are attached and a single horizontal rib is pre-
served on the lover part of the shaft. The oval disc-shaped terminal is of irregular form
with preserved casting seams on the top and below indicating that the item was cast in
a double mould. Casting seams on top of the disc form a cross around the central hole.
Preserved short and thin broken “arms” indicate that the item was not produced with great
care — an observation confirmed by the fact that casting seams were never removed.

Double picks are a specific form of tools, which are characteristic for the Carpathian
Basin — northern part of Hungary and especially Slovakia, but they are also well represen-
ted in Bohemia and Moravia (Novotna 1980, fig. 5; Hansen 1994, 204, Abb. 124; Terzan
1996, sl. 1; Salas 1997, 35; 2005, 72-73; 2018, 58-59; Vachta 2008, 31, Abb. 17: 18;
Novotnd — Furman 2018, 84-91, fig. 9). Miniature examples, however, do not belong to
the usual forms (fig. 6). Due to basic morphological characteristics of discovered exam-
ple, we could ascribe it to the E type according to the elaborated typology of Stanislav
Stuchlik (1988, 306-317, fig. 19; cf. Novotnd 1970b, 64-65; 1980, 141-144; Novotnd —
Furman 2018, 84-85). It is a smaller typological group with only 13 examples on 11 sites
(Novotnd — Furman 2018, 91-93 and here listed new sites), dated generally to the Ha A
horizon according to the central European periodization (Novotnd 1970b, 64—66; 2002,
Abb. 3-4; Novotna — Furman 2018, 90). Until recently, these finds were characteristic
exclusively for the Carpathian territory of Slovakia with individual finds in Moravia and
Hungary (fig. 7). Similar examples are known from the hoards of Zitny ostrov, Vrsatské
Podhradie and KoS$ické OlSany in Slovakia (Novotnd 1980, t. 2: 1-2; 2002, Abb. 3; Miros-
Sayova 1998/1999, 127-128, fig. 11), Dobrochov in Moravia (Stuchlik 1988, 316, fig. 22;
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Fig. 7. Spatial distribution of double picks of Carpathian types (@) and miniature double picks (A). Supp-
lemented and corrected after Novotnd - Furman 2018. Below, the sites of miniature double picks are marked
in bold.

1 Sulechéw; 2 Niechmiréw; 3 Tremesna (Bfiza -Stuchlik 2019); 4 Kunétice; 5 Fv{epeé; 6 Libakovice; 7 lvancice 6
(Salas 2018); 8 Dobrochov; 9 Hradisko 2; 10 Provodov (BFiza -Stuchlik 2019); 11 Drslavice 2; 12 Uherské
Hradisté; 13 PolesSovice; 14 Vriatské Podhradie; 15 Luborca; 16 Trencianske Bohuslavice; 17 Bratislava;
18 iitn)'/ ostrov; 19 Nitra; 20 Lazany; 21 Blatnica; 22 Beld — Dulice; 23 FolkuSové; 24 Cernova; 25 Besefova;
26 Partizanska Lupca; 27 Liptovska Anna; 28 NiZna na Orave; 29 Liptovsky Jan; 30 Liptovska OndraSova;
31 Liptov?; 32 Badin; 33 Riecka; 34 Lubiteova; 35 Budca; 36 Ostra Luka, okr. Zvolen; 37 Zvolen; 38 Holisa;
39 Hostice; 40 OZdany; 41 Rimavska Sobota; 42 Velky Blh; 43 Dob3ind; 44 Gemer; 45 Zadielské Dvorniky;
46 Kosické Olsany (MirosSayovd 1999); 47 Felsodobsza; 48 Viss; 49 Bodrogkeresztur; 50 Harsany; 51 Biik-
karanyos — Foldvar; 52 Sajévamos; 53 Muhi; 54 Pétervéséra; 55 Csitar; 56 Baktaléranthdza; 57 Opélyi;
58 Krazsna; 59 ZatiSnoe; 60 Domadnesti; 61 Dipsa; 62 Uioara de Sus; 63 §etonje (Jacanovi¢ - Radojci¢ 2005);
64 Simanovci; 65 Pecinci; 66 Drenovac — Sid (Yeposuh 2003); 67 Felsoszentlaszlo; 68 Szentgaloskér; 69 Ober-
loisdorf; 70 Peggau (Weihs 2004); 71 Austria?; 72 Jurka vas; 73 Moravicka Sela.
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cf. Salas 2005, 314, t. 102: 24; Briza — Stuchlik 2019, 86) and Peggau in Austrian Styria
(Weihs 2004, 45-46, Abb. 41, t. 20: 147). Thus, discoveries from hoards in Peggau and
Moravicka Sela profoundly changed their distribution and moved the borders of their un-
derstanding within the broader cultural territory towards the south.

According to their form and decoration look most of miniature double picks similar —
especially due to the oval disc on top of the body, which generally has a central oval profile,
lowered “arms” of square cross-section and oval, an irregular perforated body of the pick.
The only decoration, present on these miniatures, was a smaller knob on the central part
of the body positioned between “arms” or one, sometimes, two ribs near the upper or/and
the lower part of the body. Such is the decoration of the pick from Moravicka Sela — most
comparable are examples from hoards NiZnd na Orave (C’aplovié 1957, 775-776, fig. 313;
Novomd 1970a, 108-109, T. XVII), Vriatské Podhradie, Dobrochov and Peggau (fig. 6: 5-7).
Taking into consideration their decoration, they could be divided into two groups — unde-
corated (variant Ea) and decorated (variant Eb) as proposed by Stuchlik (1988, 308-310,
fig. 19). In this second, Eb variant, the pick from Moravicka Sela is the only one decorat-
ed with a cross on top of the oval disc. However, since they are poorly cast and not quite
well decorated, they give us the impression that they were unfinished. It is also interesting
that all the examples are marked by substantial damages — from breaking and bending of
“arms” to bending of the disc and body of the pick. We could consider this observation as
just another confirmation of the ritual manipulation and intentional destruction of items
before their deposition. This could only reconfirm their most probably votive, but also a ri-
tual role in the precisely defined context of the hoard.

Although the nearest known context is the one from Jurka vas hoard in Dolenjska region
of Slovenia (Cerce — Sinkovec 1995, 199, t. 89: 13; 161: 9; fig. 7: 72), we have to focus
of the contexts of discovery and the inventories of other hoards with miniature picks. The
Peggau hoard (Weihs 2004, fig. 7: 70) is a large hoard of mixed composition and exhibits
a long duration of the gathering, which contradicts the principle and deposition of Moravic-
ka Sela. Hoards from the territory of Slovakia, Moravia and Hungary are also bigger and
of a complex composition although different elements of jewellery and attire as well as tools
are predominant. Weapons are rare and only in hoards from Bodrogkeresztur, Trenc¢ian-
ske Bohuslavice and Peggau are present flange-hilted swords (Hampel 1886, t. XCV: 21;
Novotnd 1970a, 121, T. XII; Weihs 2004, T. 11: 115-116). Currently, two medium-sized
hoards of mixed composition are known, Moravicka Sela and Dobrochovo, in which sickles
are the dominant element. However, both also have a sword, which makes them comparable
to the hoards mentioned above. At present, we are not able to determine a rule or pattern
of weapon depositions in hoards of the core and periphery of the cultural area under dis-
cussion.

2. Catalogue

Catalogue number of artefacts correspond to numbers on the figs. 3 and 4:

1. Fragment of a flange-hilted sword of Budinséina/Krsko type. It was intentionally bend and broken —
it is missing 2/3 of the blade. The handle is completely preserved. The straight tang is finishing in the
form of a fishtail. The handle has emphasized flanges and is stretched in the central part with a rivet
hole running through the central part of the handle. Shoulders are convex with 4 rivet holes. The blade



10.

11

12.

13.

14.

15.

16.

17.

18.
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is of a lenticular cross-section with a broad central rib and two parallel-incised lines. The only pre-
served rivet is small and has a circular cross-section

Size: length 16.5 cm; length of the handle 6 cm; width of the handle 2.8 cm; width of the hilt plate 5.3 cm;
width of the blade 2.6 cm; length of the rivet 1.7 cm, thickness of the rivet 0.3 cm; weight 134.52 g.
Fragmented double pick, unfinished and damaged. The cylindrical tube has a small knob on the cen-
tral part and a horizontal decorative rib at the bottom. Partly is preserved single arm with a rhomboid
cross-section. Oval and asymmetrical plate at the top of the tube has thinner ribs forming cross-shaped
enforcement. Traces of casting in a double-sided mould are visible below the disc along the edge of
the tube.

Size: length 4.6 cm; radius of the socket 1.1 cm; length of the termination plate 3 cm; width of the
termination plate 1.8 cm; weight 24.37 g.

Flange-handled sickle of Uioara 1 type. It is preserved complete — intentionally fragmented into 4 pie-
ces. The transition from the handle into the blade is sharp. The straight handle with a flat base is de-
corated with three straight ribs running to the blade. On the transition from the handle into the blade
is preserved a casting plug.

Size: width 13.9 cm; height 9 cm; width of the blade 2.8 cm; width of the handle 2.2 cm; weight 51.24 g.
Flange-handled sickle of Uioara 2 type. Quite damaged and used. It was intentionally damaged — pre-
served were 2/3 of the item consisting of 2 fragments. The terminal part of the back with the blade is
missing. The transition from the handle into the blade is sharp. The straight handle with a flat base is
decorated with a “Y”-shaped rib.

Size: width 11.1 cm; height 10.5 cm; width of the blade 2.8 cm; width of the handle 2.2 cm; weight
47.03 g.

Larger fragment of a sickle-blade with a single rib. Blade with the tip is damaged.

Size: length 10.8 cm; width 2.8 cm; weight 46.46 g.

Fragment of a sickle-blade with the rounded tip and two ribs.

Size: length 4 cm; width 1.7 cm; weight 6.31 g.

Fragment of a smaller sickle-blade with a single rib.

Size: length 3.6 cm; width 1.9 cm; weight 12.55 g.

Fragment of a sickle-blade with three ribs.

Size: length 7.9 cm; width 3.8 cm; weight 45.07 g.

Fragment of a sickle-blade with three ribs.

Size: length 8 cm; width 4.1 cm; weight not accessible.

Fragment of a sickle-blade with a thickened edge.

Size: length 3.1 cm; width 2.7 cm; weight 10.85 g.

Bent and deformed bracelet with a D shaped cross-section and pointed ends.

Size: length 19.3 cm; width 0.5-0.7 cm; weight 18.69 g.

Fragmented bent and deformed bracelet with a D shaped cross-section and pointed ends.

Size: length 12.3 cm; width 0.5-0.7 cm; weight 13.6 g.

Fragment of a bronze tube of oval cross-section. It is widening towards one end and is on both sides
is decorated with an incised zigzag motive.

Size: length 7.7 cm; width 0.5-1 cm; weight 12.74 g.

Small fragment of a bent metal sheet.

Size: length 3.8 cm; width 2.7 cm; weight 6.46 g.

Fragment of a larger cake-shaped (convex) ingot. Polished on the lower side and on several spots in-
cised and broken. On the surface are visible cuts and imprints of a torded object (torques).

Size: length 9.7 cm; width 8.1 cm; weight 1286 g.

Fragment of a smaller (convex?) ingot.

Size: length 4.5 cm; width 3.2 cm; weight 178.04 g.

Fragment of a flattened ingot with sharply cut-off sides and incisions on lateral sides.

Size: length 3.7 cm; width 2.8 cm; weight 45.69 g.

Fragment of a flattened ingot rounded on the outer side.

Size: length 5 cm; width 3.2 cm; weight 74.46 g.
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19. Fragment of an ingot.
Size: length 3.2 cm; width 2.7 cm; weight 65.89 g.
20. Fragment of an ingot.
Size: length 3.2 cm; width 2.2 cm; weight 41.23 g
21. Small fragment of an ingot, flat on the lower side.
Size: length 4.1 cm; width 2.8 cm; weight 41.26 g.
22. Fragment of an ingot with rounded cross-section.
Size: length 3.8 cm; width 1.7 cm; weight 37.55 g.
23. Fragment of a smaller ingot with a triangular cross-section.
Size: length 2.5 cm; width 1.8 cm; weight 13.79 g.
24. Small fragment of bronze.
Size: length 2.3 cm; width 1.4 cm; weight 6.7 g.
25. Small fragment of bronze cut on the side.
Size: length 2.2 cm; width 1.2 cm; weight 11.24 g.
26. Small fragment of bronze.
Size: length 1.9 cm; width 1.3 cm; weight 7.67 g.
27. Fragment of bronze, most probably remains of casting in a mould.
Size: length 5 cm; width 1.8 cm; weight 23.89 g.
28. Fragment of molten bronze.
Size: length 9.7 cm; width 8.1 cm; weight 37.02 g.

3. The formula of time

For a closer chronological determination of the hoard from Moravicka Sela, we can use the
chronologically precisely dated sword, double pick and the sickles. Swords of Budis¢ina/
Krsko type are mostly known from hoards (Hansen 1994, Abb. 14), only the finds from
Paks near Tolna (Kemenczei 1988, 49, T. 23: 227), and the eponymous sword from Krsko
were individual finds discovered in rivers Danube and Sava (Dular 1974, 19, t. 3: 19;
Harding 1995, 53, T. 22: 185; Sinkovec 1995, 144). Taking into consideration the com-
position of hoards from Otok — Privlaka, Brodski varo$ and Budinséina in Croatia (Vin-
ski-Gasparini 1973, t.27: 10; 55: 2; 77: 5) and StraBengle in Austria (Miiller-Karpe 1959,
T. 126A: 23; Schauer 1971, 191-192, T. 91: 598), which are all dated to the II horizon of
hoards in the broader region, their deposition could be synchronized with the Ha A1 phase
of the central European periodization.

Further, such dating is supported by the chronological position of double picks — in the
region on borders of the Pannonian plain in hoards from Styria such as Peggau (Weihs 2004,
45-46,) or the nearby Jurka vas (Cerce — Sinkovec 1995, 199). It is a chronological place
well known for the miniature picks from hoards on the territory of Slovakia, Moravia and
Hungary belonging to the Piliny and LuZice cultures at the end of Br D and during the Ha A
horizon (Novotnd 1980, Abb. 3, 4; Salas 1997; cf. Vachta 2008, 31; Novotnd — Furman 2018,
88-90; Salas 2018, 58-59).

It is also important to stress the eastern situation of their southern Pannonian distribu-
tion on the territory of Serbia. Although there are present only larger picks of Carpathian
type, mostly type B, it is worth mentioning recent discoveries of hoards from Drenovac
from Macva (fig. 7: 66) and Setonje from the territory of Mlava in southern Danube area
(fig. 7: 63; see L{eposuh 2003; Jacanovié — Radojcic¢ 2005; cf. Bleci¢ Kavur 2018). 1t is sig-
nificant since their number rise to 5 examples addressing new possibilities of understand-
ing their broader cultural and spatial interpretation. These hoards could be, according to



Archeologické rozhledy LXXII-2020 421

their typological and stylistic analysis, dated to Ha A horizon, this is into the period of the
general trend of their appearance and, obviously, their vast cultural circulation. In these
circumstances, that is in cultural interactions with the Pannonian and Carpathian Basin,
should be reconsidered also the banded bracelets with a lengthwise ridge which could have
been parts of a larger bracelet of a spiral form, so typical for the Carpathian hoards.

Sickles on other hand correspond, with their basic form, to the widely spread phenom-
enon of the older Urnfield culture designating the II horizon of hoards on a vast territory
ranging from Eastern Alps to central Balkans. Their largest concentration is recognized
from the territory of Slavonia and Srem, especially from the so-called Sava river corridor
where we could assume that they were perhaps even produced (Vasic 1994, 41; Pavlin
1997, 32, sl. 4; Jovanovic¢ 2010, 24-25; ct. Vinski-Gasparini 1983, 656; Perki¢ — LoZnjak
Dizdar 2005, 51).

The hoard from Moravicka Sela should be, according to the original context of disco-
very, stylistic analysis and typological classification of discovered artefacts as well as their
spatial distribution, related to the II horizon of hoards on the broader territory of Caput
Adriae and its hinterland (Turk 1996, 108-112, sl. 5). The latter is directly linked to the
II horizon of hoards i.e. Veliko Nabrde type in northern Croatia (Vinski-Gasparini 1973;
1983; LoZnjak Dizdar 2011) and chronologically well synchronized with Ha A1 phase of
the central European periodization.

4. Praxis and gnosis

In its form, context and concept the hoard represent the classical deposition pattern of most-
ly tools and raw materials following the principles of hoards of mixed, i.e. complex com-
position in broader Pannonian, Carpathian and eastern Alpine regions (Hansen 1994, 326;
Turk 1996, 108—112; 2012; cf. Dietrich 2014). The composition of items was not random,
but deliberately collected, thoughtfully selected and systematically deposited — different
levels of preservation and modes of fragmentation determine it as a hoard of especially
valuable items. In ritual manipulation with deposited things, we can observe at least two
different patterns — from deliberate and violent breaking to mutilation and damaging. The
fragmentation of items played, in this case, a specific role of an indicator of social activi-
ties (cf. Hansen 2005; 2016; Rezi 2011, Briick 2006; 2013; Bradley 2013;, Dietrich 2014).
Practices, which did not modify the materiality of artefacts but transformed their status
from simple bronze items into consecrated objects. All these processes, recognized in ob-
servation of material culture discovered, demonstrate social conditions, norms and practi-
ces within the Late Bronze Age societies. Reflecting generally accepted trends of thoughtful
and structured destruction of items, which were in most probably decisive liminal circum-
stances, in a ceremonial matter and for numerous reasons excluded from the circulation of
metals and raw materials (Bradley 1998; Nebelsick 2000; Hansen 2005; cf. Bradley 2013,
Briick 2016; Radivojevic et al. 2018).

Nevertheless, observing the biographic reflection of individual items, we can recog-
nize, that majority of them were, in their real contexts, determined for future elaboration
or transformation — such function was the main characteristic of fragments of ingots and
lumps of metals. Their value was not only a consequence of their weight in bronze but
also their versatility, their potential for transformation — in arms of a skilful artisan they
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could have been transformed, through the processes of knowledge and innovation, into
any desired object. Due to their large numbers in hoards, numerous authors in traditional
observation ascribed to fragmented sickles and their fragments a specific (pre)monetary
value (Sommerfeld 1994; Pare 2013). However, it should be noted, that this is one of the
rare hoards where two sickles were fragmented, but afterwards almost all the fragments
were deposited together and preserved (cf. Hansen 1994, 208-209, 360). Such a practice
is also known from the example of a sickle from the Dobrochov hoard (Stuchlik 1988,
fig. 22: 26). A condition that could easily indicate that it was the act of violence, of frag-
mentation and mutilation that was the main objective of the action and not the preserved
materiality of bronze. Resulting the hoard was not only the deposition of valuable items;
it was a material reflection of numerous actions creating a codified specific set of infor-
mation — a knowledge.

Other items, especially the sword and the miniature double pick had a completely dif-
ferent meaning during their “life” and during their dedication in the concept of selective
deposition (Chapman 2000, Tarlea 2008; Dietrich 2014). The miniature double picks must
have functioned as artefacts with reinforced connotative meaning, chosen because of their
association with specific spheres of action. Their presence indicates a hierarchical dimen-
sion — they were reflections of social status, real or ascribed. The symbolic meaning embed-
ded in the deposited items were open to appropriation by all members of the burying group,
which undoubtedly extended beyond the social elite using the picks.

There were numerous discussions about their use or symbolic functions, but all the
authors agreed that miniature examples were of symbolic, most probably of votive charac-
ter (Hansen 1994, 204; Weihs 2004, 46; cf. Vachta 2008, 31; Novomd — Kvietok 2015, 222;
Novotnd — Furman 2018, 84-85, 89-90; Briza — Stuchlik 2019, 83) or a form of a status
symbol such as a sceptre (TerZan 1996, 246, sl. 1). As a sign/symbol, they undoubtedly
had a leading role in the recognition of different cultural values of the Carpathian Basin,
while their status outside of this milieu, for example in the hoards such as Peggau or the
discussed hoard, needs additional efforts to be interpreted in context. In any case, these
finds refute the hypotheses according to which they were interpreted as degenerate, dys-
functional or even scrap products inadequate for long-distance trade (Novotnd — Furman
2018, 89, with earlier literature). The double pick from Moravicka Sela remains, for now,
the most southern find and could be understood as a specific subject of inter/transregional
contacts and transmissions between individuals and societies (fig. 7).

An additional interpretative momentum was added by the physical characteristics of
the double pick — it is an accurate, but miniature, reproduction/copy of the real pick. It is
following all its formal characteristics, but the poorly manufacture could not be only
the consequence of the small size (and difficult casting; cf. Novotnd 1970b, 65). Several
elements such as the irregular disc on the top and unremoved casting seams indicate that
the artefact was produced with much less accuracy, attention and care for the details. It is
formed as a symbolic artefact, but it was not produced as such. Further hypothesis, ex-
plaining the function of the miniature pick, could be suggested by the state of preservation
of the sword. Nowadays, it is fragmented and bent, but it seems that these were conse-
quences of two individual processes (fig. 3: I). The sword was initially fragmented and
the patina on the terminal part of the blade indicates that it was not only shortened but
also re-sharpened — actually blunted. In a second act, the changed sword was violently
destroyed — laterally stricken and bent. Reconstructing its biography we can conclude that
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the sword was initially produced as a formidable weapon and used as such, but at the same
time as an instrument of public display of power, an insignia of the male social elite (Blecic¢
Kavur — Kavur 2019). At the end of its life cycle, the sword was fragmented and blunted.
It entered into its second cycle in which it retained the physical characteristics that could
assure that it was still recognized as an emblem of the male social elite, but it was not an
active weapon any more. At the end of the third cycle, it was violently destroyed, removed
from public display, and positioned into an intentionally structured hoard. A question aris-
ing here is the role of the sword in its second life cycle — due to its shape it could not have
been practically used as a sword. It remained just and recognizable symbol of the sword,
a symbol of the social elite. Perhaps we are going too far but the blunt tip associates the
modern observer with children’s toys. Was the sword in the second cycle of its use trans-
formed, through the different processes of knowledge, from an, with symbolism laden,
weapon into an, with the same symbolism laden, toy? Yet, not a toy in a modern sense —
an element of mimicry, a carefully selected artefact used as an aid to learning the future
symbolic use of the real artefact.

Were the miniature double pick and transformed sword artefacts used in the processes
of ideological reproduction where junior members of the social elite were trained the pro-
per use, manipulation and public display of (symbolic) artefacts? Was for them produced
a specific material culture? Miniatures, produced with less care for this use only, display-
ing all the characteristics of the actual artefacts and transformed artefacts, real items made
useless, but still preserving all the main formal characteristics necessary for their symbolic
recognition (Bleci¢ Kavur — Kavur 2019).

5. The final act

Since the hoard was most probably buried in a single event, we can interpret it as a per-
manently designated “act” of specific cultural gnosis following patterns from the tradition
of a broader, but a contemporary, transcultural network of meanings. Thus, we can assume
that the territory of Gorski Kotar and Kupa passage played an important role in the inter-
action of different cultural manifestations and social practices ranging from Pannonia to
northern peak of the Adriatic (cf. Bleci¢ Kavur 2014). The present hoard is special — it is
chronologically determined and due to its content, it is stimulating different interpreta-
tions of its intentional composition. Not only since it is the first such find discovered on
territory of the Gorski Kotar and Croatia, but and since the finds typologically and chron-
ologically supplement the distribution of their types on a wider territory of the northern
Adriatic and its direct hinterlands. Recognizing its importance and meaning, i.e. represen-
tation in a broader region, it enforces its connections with northern south-eastern Alpine
region of Slovenia, e.g. Cremotise, Cnno§njice, Gorenji Suhadol (Cerée _ Sinkovec 1995;
Kriz — Stipancic 2007), eastern Karlovac region of Kupa (Perki¢ — LoZnjak Dizdar 2005,
42) and further along Sava Basin all the way to eastern Danube region in Serbia. Dis-
coveries of two types of double picks in hoards of Jurka vas and Moravicka Sela on one
and from Serbian hoards Drenovac, Pe¢inci, Simanovci and Setonje on the other side of
the southern Pannonian edge, do not only demonstrate long-distance contacts and trade
(fig. 7). They are bearing witness to the integration of these territories into broader Pan-
nonian-Carpathian cultural and ideological environment of the 13" and 12" century BC.
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Most important, this integration is further confirmed by the presence of a miniature pick,
an item that could demonstrate not only the local processes of social role learning and
knowledge transfer, but most important the materialization of active Urnfield ideological
system reproduction located on southern fringes of the Pannonian world. The hoard rep-
resents a set combined of local forms, which were emphatically upgraded, together with
selectively appropriated forms and artefacts that signalled links not only to local but also
to transcultural Carpathian social elites.

The study was made within the scope of the “Communities of the dead, societies of the living. Late Bronze
Age of Eastern Slovenia” (J6-9363) project financed by the Slovenian Research Agency of the Republic
of Slovenia.

We would like to thank to all that have helped in the study of the present hoard: Emil Crnkovié, Zeljko
Bistrovié, Ivo Mileusnié, Aca Pordevic, Jovan Mitrovié, Aleksandar JaSarevi¢ and Milan Salas.
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New findings about the arrangement of internal
buildings in La Tene quadrangular enclosures
in Bohemia based on the example of the site
of Markvartice, East Bohemia

Nové poznatky k organizaci vnitini zastavby laténskych
¢tyfuhelnikovych valovych areéll v Cechach
na prikladu lokality Markvartice, okr. Jicin

Tomas Mangel - Peter Milo - Tomds Tencer - Tereza Joskova

The article presents the results of geophysical prospection in the quadrangular enclosure of Markvartice,
Jicin district, which was carried out in 2018. The obtained data resulted in new findings about the arrange-
ment of internal buildings within sites of this kind known from the territory of Bohemia. The ascertained
form of architectural arrangement of the internal space has exact analogies only in identical types of
LT C2-D1 enclosures known from the territory of southern Germany. The questions of its particular form,
classification possibilities and importance are discussed. The results also confirm the affiliation of the whole
enclosure with La Téene sites, the so-called Viereckschanzen, which was repeatedly disputed in the past.

Viereckschanzen — quadrangular enclosure — La Tene period — arrangement of buildings — geophysical
survey

Clanek prezentuje vysledky geofyzikdlni prospekce ctyfithelnikového valového aredlu v Markvarticich,
okr. Jicin, jeZ byla realizovdana v roce 2018. Ziskand data prindSeji nové poznatky o organizaci vnitini
zdstavby téchto aredlii znamych z eského vizemi. Zjisténd forma architektonického usporddant vnitrniho
prostoru md dosud presné analogie pouze u identickych typit ohrazenych aredlii zndmych z obdobi LT C2-D1
z oblasti jizntho Néemecka. Otevreny jsou tak otdzky jeji konkrétni podoby, moZnosti klasifikace i vyznamu.
Vysledky zdrovert potvrzuji prislusnost celého ohrazeni k laténskym aredliim tzv. Viereckschanzen, o niz
byla v minulosti opakované vedena diskuse.

Viereckschanzen — ¢tyfahelnikovy valovy aredl — doba laténské — organizace zastavby — geofyzikélni priizkum

1. Introduction

The issue of quadrangular enclosures, the so-called Viereckschanzen, whose existence is
usually dated to the LT C2-D1 period, still belongs to current topics in the archaeology
of the La Tene period. The main groups of questions pertain in particular to their function
(summed up, e.g., in Reichenberger 1993a; Wieland 1995; 1999a; Venclova 2000; 2006;
Bollacher 2009, 193-201). Over the recent decades, thanks to new discoveries and thorough
analyses, the previously exclusively cultic interpretations have been abandoned. La Téne
quadrangular enclosures are now considered rather as residences of members of higher
social classes or possibly as polyfunctional facilities combining a number of profane and
sacral aspects associated with the existence and identity of the late La Téne elites.

When trying to answer the questions related to the function and importance of these
sites, the character of their internal buildings plays an important role, in addition to studies

doi:10.35686/AR.2020.15
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Fig. 1. Markvartice, Ji¢in district. Location of the enclosure marked with an arrow.
Obr. 1. Markvartice, okr. Ji¢in. Poloha valového arealu oznacena Sipkou.

of the available archaeological material, the placement of the enclosures in the landscape
or in the context of the surrounding settlement. In certain problematic cases, field fortifi-
cations of modern date can also sometimes be wrongly considered as La Tene enclosures
(such as Kokrdov: Sdmal 2011; John 2018, 395; Ludéfov: Martinek et al. 2013, 234-235,
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fig. 9; cf. Meduna 1990, 84). In such a situation, a thorough investigation of all the men-
tioned aspects, along with stratigraphic standpoints, may have a significant importance for
the determination of their chronological position. Dating can be problematic especially in
the case of enclosures which were only investigated on the basis of non-destructive methods
or at a limited extent. It is often not known in such cases whether the situations identified
within an enclosure had any chronological links to it (Venclova ed. 2008, 35). The overall
form of building development and the identification of its relationship to the enclosure
can then play a really crucial role.

A complex understanding of the arrangements of buildings is possible especially thanks
to large-scale excavations of entire or at least extensive continuous areas within the en-
closures, sometimes even reaching out into their surroundings. Such extensive and costly
excavations were sporadically carried out at several sites in southern Germany (such as
Beuren: Ambs 2011; Blaufelden: Stork 1999; Bopfingen-Flochberg: Krause — Wieland 1993,
Ehningen: Schiek 1985; Nordheim |: Neth 1997; Nordheim Il: Neth 2001; Platting-Pan-
kofen: Reichenberger — Schaich 1996; Pocking-Hartkirchen: Schaich 1998; Riedlingen:
Bollacher 2009). In the Czech Republic, such methods have not been employed at this
type of site yet. Another alternative is the application of geophysical survey methods.
Although these methods do not provide complex information about individual identified
situations, they are still able to get over basic information about the shape, size and internal
structure of buildings within the investigated settlement unit. They do not damage the site
in any way and the results are available very quickly. These methods are often employed in
all countries where the Viereckschanzen occur (e.g., in Fafsbinder 2005; Berghausen 2014).
The same is valid for the Czech Republic, where all known and measurable sites of this type
were investigated especially thanks to the research activities of R. Krivdnek (2013, 7).

One classic example of a site associated with discussions regarding its chronological
and functional position is represented by the enclosure at Markvartice, Ji¢in district (fig. 7).
A new wave of scholarly interest has focused on the site from 2018 onwards, especially
in the context of the effort to address some of the so far unanswered questions connected
with the time of its origin and the spatial relationships between evidence for La Téne occu-
pation documented both inside and in the outside surroundings. In 2018 the site was sub-
jected to both metal detector and geophysical survey. The aim of this article is to present
the most important results of this survey which enable us to draw unambiguous conclu-
sions about the enclosure’s date and at the same time provide new findings about internal
buildings within La Téne enclosures in the territory of Bohemia.

2. The current state of knowledge about internal buildings in La Téne
quadrangular enclosures in Bohemia and the development
of knowledge about the Markvartice enclosure

The category of La Téne quadrangular enclosures in Bohemia currently includes 10 to
15 sites (summed up in Waldhauser 1992; John 2018). This number is unclear due the fact

! The enclosure is located on land parcel no. 473/2 in the cadastral area of Markvartice, Ji¢in district. The appro-
ximate centre of the enclosed area can be defined by WGS84 coordinates: N 50°25.01863°, E 15°12.20587°.



430 MANGEL — MI1LO — TENCER — Jo$kovA: New findings about the arrangement ...

that some of them were only investigated with the help of non-destructive methods and
their dating is therefore not always certain. In addition to this, none of the archaeologically
investigated enclosures was entirely or for the larger part excavated — there were just spa-
tially limited test pits, often primarily focusing on the ditch and the earthen wall.

The inner areas of the enclosures were only investigated in sporadic cases. The best
known examples include the two-part enclosure of Mgecké Zehrovice, where N. Venclova
excavated about 10 % of the inner area in the years 1979 to 1988 (Venclova 1999, 203).
The only building which is primarily associated with the enclosure’s use is structure 0/87,
which was excavated in the northwestern corner of the enclosure’s southern square (Venc-
lovad 1998, 173-204, fig. 112, 113). The beginnings of this two-phase above-ground struc-
ture with maximum dimensions of 1050 x 1350 cm are sought in LT C2. Other vestiges
of the use of the inner space are represented by a residential unit consisting of two sunken
huts, a storage pit and a fire hearth in the northeastern corner of the northern square which
was built somewhat later, during LT C2-D1. The other features situated within the enclosed
area either precede the construction of the walls or cannot be classified chronologically.

At the turn of the 1970s, partial information about the internal buildings was also ob-
tained by J. Waldhauser at Markvartice. Several dozen smaller test pits and boreholes were
measured out and ca. 3 % of the enclosed area were investigated with their help (cf. Wald-
hauser 1999, 207, Abb. on page 2006). The enclosure was roughly dated to LT C2-DI.
The best documented structure within the enclosure is an above-ground building with di-
mensions of 435 x 610 cm which was found in its southeastern corner (Waldhauser 1975,
238, Abb. 2). Individual pit-shaped features or smaller clusters of these were also detected
along the central parts of the southern and northern wall (Waldhauser 1975, 82; 1989, 49,
fig. 10, 11; 1999, 206-208, Abb. 81). Other major discoveries include a sunken house (fea-
ture 17) found in the enclosure’s northwestern part (Waldhauser 1975, 238) and a La Tene
cremation grave delimited by a quadrangular ditch which was situated next to the eastern
wall, close to the entrance (Waldhauser 1989, 49, fig. 12).

The list of better-documented remains of internal buildings within quadrangular en-
closures can be completed with the site of Trebsko I, whose excavation was carried out
by J. Waldhauser and L. Smejtek in 1987 (Waldhauser 1992, 556). The inner area of the
enclosure, which is roughly dated to LT C2-D1, was investigated by means of a single
test pit (3/87) with dimensions of ca. 80 x 600 cm which was dug in the enclosure’s western
corner (Waldhauser — Smejtek — Novdcek 1989, 3-5, Fig. 4). The presence of above-ground
architecture in these places is indicated by the remains of three postholes observed in the
above-mentioned test pit.

A more colourful picture of internal buildings can be gained from the results of geo-
physical measurements. Thanks to research activities of R. Kfivanek, such measurements
were conducted in most La Téne enclosures in the past, and their internal areas were usual-
ly surveyed at the maximum possible extent (Foster — Venclovd — Krivdanek 2004, 258,
fig. 4.46; Krivanek 2013; 2014a, 374-376, fig. 2; 2014b, 210-212, fig. 3; Koreny et al.
2017,293-294, fig. 5-7; Hldsek — Maslovd — Krivanek 2018, 221-222, fig. 4, 5). However,
opportunities to gain new knowledge were sometimes limited by unfavorable factors, such
as unsuitable geological conditions, the presence of vegetation, etc. Individual structures
or more complex remains of buildings were only identified in several cases, namely at the
sites of B&l¢ice (Krivdnek 2014a, 374-376, fig. 2), Hradisté€ u Malovic (John 2018, 399),
Stozice (Hldsek — Maslovd — Krivdanek 2018, 221-222, fig. 4) and Trebsko II (K7ivdnek
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2013, 5-7,fig. 2). In these cases, larger sunken features and remains of above-ground buil-
dings were almost exclusively found in the corners. The results in general, in accordance
with findings from the territory of southern Germany (Rieckhoff 2002, 364-365; Mecking
2018, 187; Berghausen 2014) seem to prove a low level of use of the enclosures’ internal
space.

The earliest historical records of the existence of the Markvartice enclosure known as
“Zizkovy valy’ (Zizka’s ramparts) date from 1714 (Waldhauser 1970-1971, 63). The site
later became subject to increased scholarly attention, which also resulted in several opin-
ions on its interpretation which were often expressed with some reservations and a vary-
ing degree of persuasiveness (prehistoric or early medieval fortifications: Pi¢ 1909, 377;
Pazout 1927, 58; Haken 1974, 20; a Roman military camp: Pazout 1927, 56; Sulc 1966,
12-13; a Swedish encampment: Schaller 1786, 48; Salda 1955, 79; 1969, 46, 84). Profes-
sional archaeologists became increasingly interested in this site during the 1960s. J. Wald-
hauser conducted a trial excavation there in the years 1969-1970 and 1972 (summed up
in Joskovd 2016). He recorded several dozen archaeological situations both inside and
outside the enclosed area. Some of the test pits were also dug through the enclosure’s wall
and ditch. Based on the obtained results, J. Waldhauser dated both the enclosure and the
situations encountered in its southeast vicinity to the LT C2-D1 period and confirmed its
affiliation with the so-called Viereckschanzen (Waldhauser 1970; 1975; 1989; 1992).

Archaeologists got another opportunity to look under the ploughsoil in the enclosure’s vicinity in 1978
(for the second time and for the last time until 2019). At that time, an amelioration project was undertaken
in the area, which was supervised by archaeologists in just one day: they recorded the presence of a La Téne
settlement layer and eighteen more features in the amelioration trenches (Vokolek 1982; Vokolek — Sigl
1978; 1979, 10). Based on these field observations, V. Vokolek concluded that the cultural layer reached
under the wall’s body which was apparently built later, presumably during the Middle Ages (Budinsky
1986, 123). E. Ulrychova also became a supporter of the idea that the enclosure was of a later date. She
believes that the site dates from the period of the Thirty Years” War (Ulrychovd 2000; 2010, 27-28, 30).
The issues of the chronological classification of the Markvartice enclosure had been repeatedly discussed
in the past (e.g. Waldhauser 1970; 1992; 2003), however, its dating to the La Téne period has not been
generally accepted yet (cf. Vokolek 1993, 85; Venclovd ed. 2008, 35).

During the investigations of the Markvartice enclosure, geophysical methods were applied repeated-
ly. The first measurements were performed by J. Waldhauser and V. Barta as early as 1971 and 1972
(Waldhauser 1972a; 1975, 239, note 32). The aim was to locate a well or wells which are relatively com-
mon in La Téne enclosures of southern Germany (e.g. Schaich 2001, 140-141). V. Bérta used the electrical
resistance method and investigated selected parts of the enclosure representing about 10 % of its surface.
The measurements revealed certain anomalies interpreted as pits remaining after extracting materials for
the construction of the earthwork (Waldhauser 1972b), besides these no other situations were identified.

Further geophysical investigations at the site were performed by R. Kfivanek in 2000 (Krivdnek 2014b,
210-212). With magnetometry, he managed to survey an area of 2.4 ha in total (fig. 2). The survey cove-
red the whole inner area of the enclosure with minor extensions on the east and west. The aim was to
investigate the already levelled eastern and western sides of the enclosure and together with results from
previous archaeological excavations gain overall knowledge about settlement activities in the inner area.
The survey did not provide evidence of the intensive settlement activities consisting of larger sunken fea-
tures. However, it was possible to identify several places with smaller clusters of magnetic anomalies that
might indicate the presence of smaller sunken features. The perimeter ditch on the eastern and western sides
showed very low magnetic values. It was possible to identify an interruption in the eastern, ploughed-out
line of the wall — probably the place where the entrance to the enclosure had been situated. No interruptions
of the western, ploughed-out line were noticed.
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3. The method

The geophysical survey started in August 2018 was to deepen the knowledge about set-
tlement activities in the vicinity of the enclosure. However, for such research, it is also
necessary to get to know the centre whose surroundings are to be investigated. To ensure
data compatibility, survey activities in the first phase focused again on the inner part of
the enclosure. The current survey was conducted with modern multichannel equipment
and covered the area with a higher density of measured points. Such data density enables
us to identify spatially smaller and less prominent archaeological features. The goal for
the prospection in season 2018 was to identify and locate areas with potential presence of
archaeological situations, as well as to define the type and arrangement of archaeological
features within the enclosure’s inner area. Areas situated outside the enclosure itself were
also partly investigated, especially those in its western, eastern, and southeastern vicinity.
Due to the large extent of the area planned for prospection and the different modes of
agricultural use of the fields it was not possible to conduct the magnetometry survey in
the given year. Thus, the tackling of questions associated with the extent and nature of
prehistoric use of the area outside the enclosure will only be possible in the future, after
the survey is completed.?

When trying to answer the questions related to the occurrence of sunken archaeological features and
the intensity of human activities in general, magnetometry is the most widely used method of geophysical
survey (more on the method, e.g., in K#ivdnek 2004, 122—124). A simplified definition says that during
a magnetic survey, the intensity of the Earth’s magnetic field is measured and local anomalies in it can
reveal the presence of near-surface structures of various nature. In La Tene enclosures, positive results are
to be expected in cases of structures that emerged due to thermoremanent magnetisation, such as fire pits,
burned-out layers, destructions of daub, but also hoards or individual iron objects. Sunken features seconda-
rily filled in with darker soils containing organic remains and magnetic minerals can also easily be detected.
These include various settlement pits, trenches, sunken huts, and, in ideal cases, also postholes or larger
remains of foundations of above-ground buildings.

The area inside the Markvartice enclosure was covered with grass at the time of the survey. Areas in
its surroundings are farmed and were overgrown with low vegetation. The geological bedrock of the sur-
veyed areas predominantly consists of loess and loess soils.® This combination provided sufficient contrast
for the identification of archaeological situations. The surface was sufficiently dry and hard during the
survey. Thus the conditions for prospecting can be considered as optimal. Only the presence of a fire pit
established in the central part of the area which is surrounded by stone and wooden elements and several
stone monoliths installed along the enclosure’s eastern boundary represented certain limitations for the
survey. For this reason, the area could not be completely surveyed, as these isolated parts had to be left out.

Concerning to the fact that the ground is flat, and the area is free of trees, we decided to use a LEA
MAX fluxgate magnetometer with FEREX CON 650 probes, which is suitable for large-scale archaeo-
geophysical surveys. The device is designed as a gradiometer for measuring the vertical gradient of the
local magnetic field and can record the magnetic field intensity values with a precision of 0.2 nT/m. The
horizontal distance between the ten probes mounted on the device is 0.5 m. The vertical distance between
the two sensors in each probe is 0.65 m. The areas were geophysical surveyed directly, with the use of
RTK GNSS (Real Time Kinematic Global Navigation Satellite Systems). The magnetometer was used in

2 Measurements in other areas (27 ha in total) continued in the summer of 2019. The completion of the whole
project is planned for 2021.

3 See Geoscientific maps (Geovédni mapy) 1 : 50 000 [online]. CUZK ©. [quoted as of 20" December 2019].
Available from: https://mapy.geology.cz/geocr50/
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Fig. 2. Markvartice, Ji¢in district. Results of geophysical measurements conducted within the enclosure by
R. Kfivanek in 2000. After Kfivdnek 2014b, fig. 3.

Obr. 2. Markvartice, okr. Ji¢in. Vysledky geofyzikalniho méFeni provedeného uvnit¥ valového areélu v roce
2000 R. Krivankem. Podle KFivdnek 2014b, obr. 3.

the ATV mode (a non-magnetic cart pulled by a quad bike). The total size of the area surveyed in 2018
was 10.9 ha. However, in this paper, only the results which are relevant for the area inside the enclosure
with minor overlaps in the northeastern and southwestern direction are discussed. The area in question is
1.6 ha (fig. 3).

4. The results

The enclosure

The northern and southern lines of the enclosure are well visible in the terrain, but they
are densely overgrown with vegetation, so they were not subject to prospecting. In contrast,
the western and eastern wall lines were levelled in the past (Waldhauser 1970-1971, 63;
1978) and are only discernible as less prominent areas of raised ground today. In such plac-
es, the survey recorded the presence of linear structures that enable a reconstruction of the
original course of former walls and ditches (figs. 3—5). The fortification’s western part is
better preserved. The ditch showed as a straight, linear, about 5 m wide structure without
any interruption. On both sides, it was lined with thin bands of positive magnetic values,
while the ditch’s fill shows negative values. Approximately 3 m from the inner side of the
ditch, remains of the wall’s body can be observed. The magnetic values of the wall’s core
do not noticeably differ from those of its surroundings. It manifested in the geophysical
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data as thin lineaments with slightly positive magnetic values lining its edges. The wall’s
width can be estimated at approximately 4.5 m. The fortification in the eastern part is sig-
nificantly damaged by the latter activities. However, based on the obtained data, its course
can only be reconstructed. We assume that fortification at the eastern side was similar to
the western side of the enclosed area.

Surveys of enclosures often include attempts to identify the entrances to the inner area.
Unfortunately, the difficult conditions and the bad state of preservation of the enclosure
in places along the original eastern side do not enable us to draw unambiguous conclu-
sions in this respect. There are several interruptions in the wall line and none of them can
be explicitly designated as the primary entrance to the enclosed area. However, thanks to
earlier observations, its location can be sought approximately in the middle of the eastern
wall (fig. 2; Waldhauser 1970-1971, 63, fig. 2; Kfivdnek 2014b, 211, fig. 3). The absence
of the interruption of the earthwork or ditch on the western side supports this hypothesis.*

The inner area

The geophysical data contains evidence for the presence of both archaeological features
and recent interventions (figs. 3—5). The later are probably mainly earlier archaeological
test pits and trenches associated especially with J. Waldhauser’s excavations. These appea-
red as negative anomalies. However not all of the test pits were detected (cf. e.g. Waldhau-
ser 1999, Abb. 81). The majority of identified trenches are situated in the area near the east
wall. Structures of recent date also include numerous bipolar anomalies which are usually
represented by various iron objects. The occurrence of these anomalies can be observed
throughout the whole surveyed area, but they do not seem to form any distinct clusters.
These anomalies are, as a rule, a consequence of recent farming activities (fertilization,
ploughing, etc.) and do not have any relationship to earlier anthropogenic activities. How-
ever, the archaeological nature of some of them cannot be ruled out with certainty. They
may theoretically also include artefacts connected with the site’s use during the Iron Age
or later historic periods.

In addition to recent structures, approximately 70 magnetic anomalies which might
indicate archaeological situations were identified. The sheer majority of them manifest as
dot anomalies and can, therefore, be interpreted as smaller features, such as postholes. Most
attention should be paid to their concentrations which form four separate structures. Judging
from the character of these structures, these can be interpreted as evidence of above-ground
post buildings. Their exact shape, function or dating cannot be deduced from geophysical
data. It is only possible to make some preliminary comments on the dimensions of indi-
vidual features. Structure A is located in the central part of the enclosure’s western half
(fig. 5: A). The presence of archaeological situations there was already indicated by the
measurements conducted by R. Kfivanek, who noted a cluster of uninterpretable small-
sized anomalies in these places (K#ivdnek 2014b, 211, fig. 3). The magnetic survey in

4 It is apparent from the cadastral map that a farm track used to lead into the inner area and entered it approxi-
mately in the middle of the west side (Jansovd 1968, 483, Abb. 8). As late as the late 1960s, an interruption of
the ditch was still visible there (the wall itself was probably levelled in the 18" century). The ditch is locally
filled in, which was probably done recently (Waldhauser 1970-1971, 63, fig. 1, 2). The fact that this is a secon-
dary modification is also confirmed by the results of our geophysical measurements.
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Fig. 3. Markvartice, Jicin district. Magnetogram from the 2018 measurement campaign.
Obr. 3. Markvartice, okr. Jicin. Magnetogram z méfeni provedeného v roce 2018.

question revealed thirteen potential larger postholes which form an irregular layout with
dimensions of ca. 16.3 x 11.4 m,% whose longer axis was oriented northeast-southwest.
Structure B is situated near the north wall, approximately in its central part (fig. 5: B).
A group of ten to fifteen pits was detected there which form an approximately square ground
plan with dimensions of ca. 12 x 11 m, whose longer axis was oriented northwest-south-
east, parallel to the line of the wall. However, it is necessary to note that one of the earlier
archaeological test pits was situated in this area (Waldhauser 1970-1971, 82-84, fig. 10;
1989, 49, fig. 11) so it is questionable to what extent these are undisturbed archaeological

5 The determination of the lengths and widths of the individual structures is based on maximum distances be-
tween the centres of outer geomagnetic anomalies in their ground plans.
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Fig. 4. Markvartice, Jicin district. Interpretation of measured magnetic anomalies plotted on the original
magnetogram showing the results of measurements conducted in 2018.

Obr. 4. Markvartice, okr. icin. Interpretace namérenych magnetickych anomalii zanesena do originalniho
magnetogramu z méfeni provedeného v roce 2018.

situations. Structures C and D were discovered at the south wall, approximately in its centre.
Structure C consists of eight to ten postholes which form a rectangular ground plan whose
south side is narrowed and which has dimensions of ca. 10 x 9 m (fig. 5: C). Structure D
is only vaguely discernible in the geophysical data (fig. 5: D). Its square ground plan has
dimensions of ca. 9 x 9 m and consists of a trench and/or several smaller postholes situ-
ated next to each other. Both structures are oriented parallel to the nearby earthen wall.
The remaining ca. 20 anomalies are generally scattered over the enclosure’s whole inner
area or only form small groupings which cannot be interpreted without further clues.

An exception present in the obtained data is represented by two larger anomalies iden-
tified in the NW corner of the enclosed area. The first anomaly (fig. 5: E) has dimensions
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Fig. 5. Markvartice, Ji¢in district. General interpretation of the magnetogram showing the results of mea-
surements conducted in 2018 in the context of selected earlier findings. A-D — above-ground buildings
detected through geophysics in 2018; E, F — sunken huts (?) detected through geophysics in 2018; G — ap-
proximate location of an above-ground structure unearthed during J. Waldhauser’s excavation in the years
1969-1970. The arrow marks the original location of the entrance in the currently ploughed out eastern
line of walls.

Obr. 5. Markvartice, okr. Ji¢in. Celkova interpretace magnetogramu z méfeni provedeného v roce 2018
v kontextu vybranych starsich zjisténi. A-D — povrchové stavby zachycené prostfednictvim geofyziky v ro-
ce 2018; E, F— polozemnice (?) zachycené prostfednictvim geofyziky v roce 2018; G — pfiblizna lokalizace
povrchové stavby odkryté v ramci vyzkumu J. Waldhausera realizovaném v letech 1969—1970. Sipka ozna-
Cuje plvodni polohu vstupu v dnes rozorané vychodni valové linii.

of ca. 6.5 x 3 m and it’s longer axis is oriented northeast-southwest. The other, somewhat
smaller structure is oriented perpendicular to the previous one and situated at a distance
of ca. 20 m from it (fig. 5: F). Its dimensions can be estimated at ca. 5 x 3 m. The interpre-
tation of both structures is not unambiguous, but according to their shapes and dimensions,
these may have been sunken huts.
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5. Discussion

If we want to assess the appearance and importance of buildings within the Markvartice
enclosure, it is necessary to consider the fact that their reconstruction is mainly based on
geophysical measurements which can further be supplemented with certain significant,
but spatially limited findings from earlier trial excavations. The recorded form of individual
elements and their general arrangement are not necessarily complete. Still, the obtained
results enable a comparison with numerous building structures abundantly documented
within quadrangular enclosures in southern Germany.

The most distinctive part of the identified above-ground architecture is represented by
structure A which was identified approximately in the centre of the enclosed area (fig. 5).
Its ground plan and placement conform to large rectangular buildings commonly docu-
mented within southern German enclosures (Wieland 1999b, 35, Abb. 8; Schaich 2001,
136-138, Abb. 15; Donat 2006, 150-155). These are usually post buildings whose ground
plans consist of different numbers of variously arranged foundation pits. The ground plans
of these buildings usually reach relatively large dimensions and commonly cover an area
of over 100 m? (Mecking 2018, 186, Abb. 5, Tab. 1). Even structures with a size of more
than 300 m? are not uncommon (e.g. Mengen-Ennetach: Wieland — von der Osten-Wolden-
burg — Wahl 1999, 129; Nordheim I, Il: Auer et al. 2018, 114, Abb. 2; Pfaffenhausen:
Fafbinder — Irlinger 2005, Abb. 81; Sallach ‘grol3’: Hoffimann 2007, 121-122, Abb. 62).
The Markvartice structure seems to belong to spatially distinctive features of this type, its
size being at least 185 m2. From the viewpoint of their placement within the enclosure, the
mentioned buildings can be found in various positions (in the enclosure’s corners, next to
the earthen wall or in the inner area). However, an important place among them occupy
so-called Zentralbauten or Hauptbauten, i.e. structures placed, similarly to Markvartice,
approximately in the line of one the enclosure’s axes (Schaich 2001, 127; Bollacher 2009, 97).

Another characteristic element known from southern German enclosures are larger qua-
dratic buildings (Schaich 2001, 132—133, Abb. 12). The criteria for such a classification
can be fulfilled by structures B and D, whereas the situation seems to be less obvious in the
first case. We compared the results of the 2018 measurements to plans of J. Waldhauser’s
excavations (Waldhauser 1999, Abb. 81) and it seems that some parts of both structures
had partially been unearthed in test pits dug at the turn of the 1960s.° Generally speaking,
analogies to them can be found, for example, in the ground plans of buildings at the sites of
Nordheim | (Neth 1997, 81, Abb. 42: A), Riedlingen (Bollacher 2009, 70-73, Abb. 44-48),
Platting-Pankofen (Reichenberger — Schaich 1996, 108-110, Abb. 12, 16) or Arnstorf-
Wiedmais (Reichenberger 1986, 90, Abb. 49: D), but a more exact classification from the
viewpoint of their structural solution is not possible on the basis of the available data.

The appearance of structure C can only generally be classified, too. The discovered
traces indicate its affiliation with so-called one-nave buildings, although these are usually
somewhat smaller, normally about 2.5-6.5 x 4-8.5 m (Schaich 2001, 132, Abb. 11; Lau-
relut — Tegel — Vanmorkerke 2009, 79-83, Abb. 5). When it comes to the ground plan, the

6 A concentration of several smaller and larger pit-shaped features was excavated in the proximity of the north
wall (Waldhauser 1970-1971, 82-83, fig. 2: 5, 6, fig. 10; 1975, 238; 1989, fig. 10), of which at least some are con-
nected with the construction of structure B. A circular feature (one of the larger postholes?) which was identified
through trial excavation near the south wall can be associated with structure D (cf. Waldhauser 1999, Abb. 81: 7).
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best analogy is represented by structure D from the enclosure of Bopfingen-Flochberg,
the dimensions are, however, closer to structure C discovered at the same site (Krause —
Wieland 1993, 78-80, Abb. 11). The ground plans of such one-nave buildings which most
often consist of six postholes are usually considered as remains of granaries, although a dif-
ferent type of use for agricultural, residential or other purposes is not completely ruled out
either. In certain cases, additional pairs of offset holes which are usually rather small were
observed near these structure. These are usually interpreted, although not without some
reservations, as remains of entrances (Kohler 1992, 35; Laurelut — Tegel — Vanmorkerke
2009; critical comments Donar 2006, 148-150, Tab. 5). In the case of structure C from
Markvartice, a pair of small holes situated near each other along the south side of the ground
plan seem to conform to such a definition. The question of how such a potential entrance
was oriented remains open, as it would face the wall and not the empty space in the enclo-
sure’s central area. However, it is necessary to state that this is not an isolated case. A sim-
ilar orientation of an offset pair of small holes was observed, e.g., near a similarly oriented
structure unearthed in the northeastern corner of the enclosure at the site of Donnersberg
(Wieland 1999¢). There is another possible explanation — it might have been a building
with a less common ground plan including an apse (cf. Mecking 2017, 129, Abb. 6).

The last known part of above-ground architecture is structure G, which was excavated
in the enclosure’s southeastern corner at the turn of the 1960s (Waldhauser 1975, 238,
Abb. 2; 1999, 207, Abb. 81: 5, 82). It is an incompletely preserved ground plan of a two-
phase post building with dimensions of 610 x 435 cm (fig. 6). Judging from the arrangement
of the postholes, such a building is traditionally designated as a so-called ‘Umgangsbau’
or ‘Umgangstempel’ (cf. Reichenberger 1995; Donat 2006, 138-143). In A. Mecking’s
neutral concept (Mecking 2017), it belongs to buildings with double rows of structural ele-
ments along the perimeter (Doppelreihiger Pfostenbau). This type of above-ground archi-
tecture is relatively common in southern Germany — it does not only occur within La Téne
enclosures but also in the oppida and at open settlements (Schubert 1995; Moslein 2003;
Leicht 2013, 58-60, Abb. 19, 20). Structure G is, however, relatively small in comparison
with its numerous southern German equivalents (Mecking 2017, 129-131, Abb. 2).”

The notion of internal buildings is complemented by two anomalies of larger dimen-
sions situated in the enclosure’s northwestern corner (fig. 5: E, F). Their dimensions and
shape seem to indicate that these may have been sunken huts. When we compare the mag-
netogram and a plan showing the distribution of earlier test pits, it is highly likely that struc-
ture F is identical with sunken hut 17 excavated by J. Waldhauser (1975, 238, Abb. 2-3,
Taf. I, HI: 1-7; 1999, 207, fig. 81: 11), which in addition to LT C2-D1 artefacts also
contained several finds characteristic of LT C1. It can generally be said that sunken hous-
es are only rarely documented among buildings within La Téne quadrangular enclosures
(Mecking 2017, 135-136). Some of them were apparently not contemporaneous with
the construction and primary use of the enclosures. Sunken hut no. 4 from Riedlingen
(Bollacher 2009, 50-51, Abb. 7, 29) or feature 558 from Beuren (Ambs 2011, 77, Abb. 100)
which were partly overlapped by the bases of the walls can be mentioned as an example.

7 Structure G at Markvartice covers an area of ca. 26.5 m2. According to A. Mecking (2017, 125, 129), the smallest
building of this type known from the environment of southern German enclosures takes up an area of 37.42 m2.
Nevertheless, the sizes of the majority of these buildings range between 100 and 200 m?.
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In contrast to this, a cluster of sunken huts documented in the northern part of the enclosure
at Msecké Zehrovice is probably linked to secondary construction activities which took
place with a certain time lag from the construction of the earthen walls (Venclovd 1998,
199, fig. 112). In several other cases, a primary connection between sunken huts and
enclosures cannot be ruled out. It is quite remarkable that the sunken huts in these cases
were always, with the exception of sunken hut 5 at Riedlingen (Bollacher 2009, 51-54,
Abb. 7, 30), visually overshadowed. When someone looked from the entrance, the view of
them was blocked by above-ground buildings (Beuren, feature 558: Ambs 2011, 53-54,
Abb. 64, Beilage V.1; Nordheim I, structures D and E: Nerh 1997, 82, Abb. 42: D, E).
The relationship between the sunken features at Markvartice and the enclosure itself still
remains an open question. The magnetogram seems to indicate that the orientation of both
anomalies situated behind the above ground-buildings follows the course of the fortifica-
tion lines, however, the spectrum of finds from sunken hut 17 does not rule out the possi-
bility of its use as early as the transition from LT C1to LT C2, that is, some time before
the construction of the enclosure. In such a case, their orientation could be linked, e.g.,
to the presence of an undocumented form of a lighter enclosure which had preceded the
construction of earthen walls. Similar situations are also known from several other sites
(e.g. Beuren: Ambs 2011, 71, Abb. 92; Holzhausen: Schwarz 1960, 28-30, Abb. 16: 1;
M3ecké Zehrovice: Venclovd 1998, 198, fig. 112). The remnant of a narrow broken line
of unclear purpose, perhaps a ditch or trench, detected in the enclosure’s NW corner (fig. 2;
Krivdanek 2014b, 211, fig. 3), could theoretically be linked to such an alternative.

The last and at the same time quite exceptional structure situated within the inner area
of the Markvartice enclosure is a La Téne grave surrounded by a quadratic trench which was
investigated by J. Waldhauser in the immediate vicinity of the entrance in the east wall
line in 1970 (Waldhauser 1975, 238, Abb. 1: 8; 1989, 49, fig. 12). It should be discussed
in detail. Although the recovered grave goods do not allow its precise dating, certain clues
are provided by the stratigraphic situation. With regard to the fact that the grave pit itself
and partly also the delimiting trench were located under the body of the (destroyed?) wall,
it is obvious that the construction of the funerary monument must have preceded the con-
struction of the enclosure’s wall (Reichenberger 1993b, 209; Venclovd 1998, 211). Such
an explanation also conforms to the generally known fact that ritual burying in Central
European La Téne necropolises ceased at the close of LT C1, which is chronologically
different from the period of occurrence of quadrangular enclosures in LT C2-D1 (Wald-
hauser 1979, 144-150; cf. Stockli 2018, Abb. 10B). The discussed grave, along with sunken
hut 17, could then bear witness to activities preceding the construction of the enclosure’s
walls. However, this hypothesis should still be verified in the future.

It is obvious that especially above-ground architecture, which represents a dominant
portion not only at Markvartice but also in other quadrangular enclosures, is very important
for understanding the importance of the Markvartice site. All elements of above-ground
architecture at Markvartice seem to respect, or rather follow the course of the wall lines
(fig. 5). It is therefore almost certain that the wall and the buildings were contemporaneous,
at least for some time. Their general arrangement resembles a horseshoe-shaped structure
which is open towards the east wall in which the original entrance to the walled area must
have been situated. A similar arrangement of the inner space in several southern German
La Téne enclosures was first noted by S. Rieckhoff (2002, 364-365, Abb. 3). In her under-
standing, such a construction scheme is a characteristic of one of the socioeconomic cate-
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Fig. 6. Markvartice, Ji¢in district. Ground plan of above-ground structure G excavated in the years 1969
and 1970 in the enclosure’s southeastern corner. After Waldhauser 1975, Abb. 2-3, modified. Digitised by
L. Cihackova.

Obr. 6. Markvartice, okr. Ji¢in. Pddorys povrchové stavby G prozkoumané v letech 1969 a 1970 v jihovy-
chodnim naroZzi valového aredlu. Podle Waldhauser 1975, Abb. 2-3, upraveno.

gories of enclosures which are known as the Riedlingen type.2 A more detailed definition
of this scheme was only presented by Ch. Bollacher (2009, 97, Abb. 65, 66). A basic cha-
racteristic of it is the axial symmetry in the arrangement of buildings whose axis is repre-
sented by a connecting line between the entrance and the significant building standing on
the opposite side of the inner area. Other smaller structures placed in the corners of the
entrance side together with the significant building then form a triangle. The above basic
scheme can be complemented by other building structures placed along the enclosure’s
perimeter. However, it results from general analysis of the current state of research on
buildings in enclosures that this ideal arrangement is respected in a limited number of cases
only (Mecking 2017,137, Abb. 8; 2018, 186). Classic examples of sites conforming to the
definition of the Riedlingen type (fig. 7: 1-4, 8) certainly include the sites of Riedlingen
(Bollacher 2009), Ehningen (Schiek 1985), Bopfingen-Flochberg (Krause — Wieland 1993),
Pocking-Hardkirchen (Schaich 1998) and Maxing (Schaich 2002, 336, Abb. 5).

8 Another category whose characteristic attribute is scattered development was designated as the Wiedmais type
by S. Rieckhoff (2002, 365, Abb. 3). However, most scholars still do not accept this type, due to its definition
based only on its difference from the Riedlingen type, which results in great variability (cf. Bollacher 2009, 97-98;
Mecking 2017, 137).
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Fig. 7. Examples of La Téne quadrangular enclosures with a significant building situated opposite the
entrance in southern Germany. The arrow marks the entrance to the enclosure. 1-4 — after Bollacher 2009,
Abb. 65; 5 — after Berghausen 2010, Abb. 111; 6 — after Berghausen 2014, Abb. A8, 9; 7 — after Neth 1997,
Abb. 42; Auer et al. 2018, Abb. 2; 8 — after Fabinder - Irlinger 2000, Abb. 34; Schaich 2002, Abb. 5; 9 — after
Hoffmann 2007, Abb. 62. All modified.

Obr. 7. Priklady laténskych ctyfihelnikovych valovych aredld z jizniho Némecka s vyzna¢nou stavbou umis-
ténou naproti vstupu.

Nevertheless, as indicated by some other findings, the low frequency of such a strictly
defined type is mainly due to the state of research. In most known enclosures, it is influen-
ced by the size of the investigated area, the absence of traces of an entrance or unfavorable
conditions for the preservation of remains of above-ground buildings and the identifica-
tion of their appearances (more comments on this, e.9., in Trebsche 2009). This relatively
narrow group can also be expanded by other cases which do not manifest such a high degree
of regularity in the arrangement of buildings (fig. 7: 5-7, 9), but the disturbance of sym-
metry can only be seeming. The notion of existing buildings can be distorted by the research
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methods applied (e.g. the sites of Laibstadt: Berghausen 2014, 122-123, Abb. A14-15;
Weiltingen: Berghausen 2014, 118-119, Abb. A8-9; Sallach ‘groB’: Hoffimann 2007 which
were investigated geophysically). In several other sites, some of the ground plans may not
have survived completely intact or could have been intentionally replaced by other types of
architecture (e.g. Nordheim I: Neth 1997, 82, Abb. 42: F). Nevertheless, all the mentioned
examples show a focus on an axial arrangement of buildings whose purpose was to high-
light the importance of the often dimensionally and architecturally extraordinary structure
standing opposite to the entrance to the enclosed area. The buildings in the Markvartice
enclosure without doubt fit in the above examples. Also here, the axiality of the general
architectural concept is quite obvious and symmetry is only disturbed by the absence of
remains of a building in the northeastern corner. However, also in this case, this can only
reflect the current state of knowledge. Numerous parallels in La Téne environments and
the absence of traces of spatial arrangements which are to be expected in fortifications
dating from later historical periods,® allow us to definitely conclude the discussions about
the chronological position of the Markvartice enclosure.

The occurrence of the discussed type of arrangement of the internal area in La Téne
enclosures has so far only been identified in the territory of southern Germany, where it
does not seem to form any specific, spatially delimited clusters. According to the current
knowledge about its distribution, it is basically identical with the whole area of distribution
of La Téne enclosures (fig. 8). The Markvartice buildings, which represent the first exam-
ple of this type known from the territory of Bohemia, prove that it was a generally wide-
spread phenomenon linked to all areas with the occurrence of the so-called Viereckschan-
zen. A common feature of both regions is not only the occurrence and formal resemblance
of quadrangular enclosures, but also the way of arrangement of internal buildings, at least
in some cases. It is likely that the concept both in Germany and Bohemia was based on
similar or even identical formal rules which may have reflected the social status of related
communities (Rieckhoff 2002, 366). It is, however, questionable whether such architecture
was a bearer of identical ideas which cannot be satisfactorily answered due to the nature
of available sources. The possibility that identical architectural types had been perceived
differently in various cultural or geographical contexts was already discussed in the past
(Trebsche 2009, 511, fig. 3). Certain clues in this sense can be sought in the close cultural
interconnections between the two regions, which is also attested by other categories of finds
during LT C2-D1. Links between the territory of Bohemia and regions situated further
west are documented, for instance, by finds of Vindelician coins, some decorative fittings
from wagons and harnesses, selected types of glass or metal jewellery or imported metal
and ceramic vessels originating from the Tyrrhenian region (Wagner 2006; Pierrevelcin

® Comparisons of sources for the issue of establishing modern era military camps unambiguously point to efforts
to efficiently use the enclosed area, with a focus on regularity, which is reflected in the division of camps into
rectangularly surveyed streets (Straffburger 2014, 159; Andresovd 2018, 143-144). Buildings in military camps
usually consisted of tents of different sizes arranged in more or less regular rows. They, however, do not leave any
archaeologically traceable remains. Only in several rare cases, tents were (partly) replaced by wooden barracks,
usually of lighter construction (Osgood 2005, 119; Homann 2013, 209). Dwellings of soldiers were also often
accompanied by various workshops and a large number of regularly spaced garbage and kitchen pits which were
an integral part of camp life (Cosack 2006; Strafiburger 2014, 159-161; Drnovsky — Hejhal 2017, 47, fig. 7). It is
the remains of such sunken features, also accompanied by traces of thermal alteration, that should be detected
by magnetometry, provided the conditions are favourable.
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Fig. 8. Distribution of La Téne quadrangular enclosures with a significant building situated opposite the
entrance. Areas of occurrence of La Téne quadrangular enclosures are marked in red. The area of occurrence
of La Téne quadrangular enclosures according to Bittel - Schieck - Miiller 1990, Abb. 9, modified.

Obr. 8. Rozsiteni laténskych ctyfahelnikovych valovych aredld s vyznacnou stavbou umisténou naproti
vstupu. Cervené vyznaceny oblasti s vyskytem laténskych ¢tyfahelnikovych valovych areél(i. Oblast rozsi-
feni ¢tyfahelnikovych valovych areald podle Bittel - Schieck - Miiller 1990, Abb. 9, upraveno.

1 - Bopfingen-Flochberg, Lkr. Ostalbkreis; 2 — Ehningen, Lkr. Boblingen; 3 — Laibstadt, Lkr. Roth; 4 — Mark-
vartice, Ji¢in district; 5 — Maxing, Lkr. Miihldorf am Inn; 6 — Nordheim |, Lkr. Heilbronn; 7 — Pocking-Hart-
kirchen, Lkr. Passau; 8 — Riedlingen, Lkr. Biberach; 9 — Sallach ‘grol’, Lkr. Straubing-Bogen; 10 — Weiltingen,
Lkr. Ansbach.

2012; Kysela 2014; Militky 2015, 115, tab. 26; Venclovd 2015, 164; Sievers 2015; Wend-
ling 2015, Mangel — Joskova — Krdsny 2019, 40-41, fig. 6). It is reasonable to suppose
that the current rarity of this form of building development in the territory of Bohemia is,
similarly to Germany, rather a result of the current state of knowledge than of regional
differences in the cultural manifestations of the La Téne period.

6. Conclusion

The research activities conducted at Markvartice in 2018 resulted in findings crucial to the
site itself as well as to the improvement of our knowledge about the arrangement of internal
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buildings in La Téne enclosures in Bohemia in general. Thanks to the application of areal
geophysical measurements, remnants of horseshoe-shaped above-ground buildings follow-
ing the course of the fortification lines were identified. Analogous ground plans of indivi-
dual building structures and the general arrangement of the internal area were repeatedly,
although not very often, documented in several La Téne enclosures in southern Germany.
For the time being, Markvartice is the only example known from outside the territory of
southern Germany. It seems to belong to a group of enclosures featuring a similar architec-
tural concept which are designated as the Riedlingen type. The striking degree of similar-
ity between them reveals that the arrangement of the internal space in La Téne enclosures
was based on similar formal rules reflecting the social status of related communities in all
territory of their distribution. It is still questionable whether such architecture in all this
large territory was also a bearer of identical meanings.

The general frequency of so far known representatives of this narrowly defined concep-
tual type of enclosures is still relatively low. However, a gradual increase in their numbers
shows that this state is not connected with cultural aspects but rather with the possibilities
of understanding and the limitations of field research. An important role in this respect is
played by the size of the investigated area, the frequent absence of unambiguous traces
which would reveal the placement of the entrance or the limitations resulting from condi-
tions for the preservation and identification of above-ground buildings. When trying to
answer the questions connected with the organizational aspects of building structures within
enclosures, it is necessary to strive for a complete exploration of their whole internal space.
A suitable alternative to large areal excavations which are usually costly and difficult to
implement are geophysical methods, despite certain drawbacks.

The article was created within the Project of Specific Research of the FF UHK 2019 called Non-destructive
investigations of selected La Tene archaeological sites in eastern Bohemia.

English by Jan Machula
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A third medieval bridge on Lake Lednica, Greater Poland

Treti stredovéky most na Lednickém jezefe

Andrzej Pydyn - Mateusz Popek

Lake Lednica, Greater Poland, is one of Poland’s most important and longest-studied underwater archaeo-
logical sites. The residential centre established on an island was one of the central points in the state of
the first Piasts. Previous research located two bridges to the island and discovered the largest collection
of early medieval military objects in Central Europe in the lake. In the 2017 season, a third bridge was
discovered on Lake Lednica leading to the small island called Ledniczka on which the layers of an early
medieval settlement and clear remnants of a motte-type medieval structure are found. Three seasons of
research on relics of the crossing suggest that it may have functioned in two periods: in the tenth century
and at the turn of the fourteenth century. During the research, a number of military items, pottery, objects
made of organic materials and fishing tools were found.

bridge — Middle Ages — Lake Lednica — underwater archaeology

logie ve stredni Evropé. Rezidencni centrum ziizené na zdejsim Lednickém ostrové bylo jednim z hlavnich
mist prvnich Piastovcii. Predchozi vyzkum odhalil dva mosty spojujici ostrov s pevninou a nejvétsi soubor
militarii ze dna stredoevropského jezera. V roce 2017 byl identifikovan dalsi most, tentokrdt zpristupriu-
Jjict ostriivek zvany Ledniczka. Dalsi vyzkum ukdzal, Ze most pravdépodobné fungoval ve dvou perioddch:
v 10. stoleti a na prelomu 13. a 14. stoleti. Prinesl také pocetny soubor militarii, keramiky, rybdrského na-
dini a vyrobkii z organickych materidlii. Na ostriivku byly dokumentovdny rané stfedovéké situace a opev-
néni typu motte.

most — stfedovék — Lednické jezero — podvodni archeologie

Introduction

Ostrow Lednicki, situated on Lake Lednica, along with an entire early-medieval settlement
complex, is one of the most important archaeological sites in Poland. The site’s impor-
tance is confirmed by its 1994 listing as a Historical Monument [Pomnik Historii], which
is one of Poland’s highest forms of cultural heritage protection. The first research on the
site appeared in the mid-nineteenth century, but further research and analyses are being
carried out to this day (Gdérecki 2016, 30). It is also undoubtedly one of the most impor-
tant underwater archaeological sites in Poland. Two bridge crossings to Ostréw Lednicki
were initially located in the early 1960s by recreational divers.

Since 1982, underwater archaeological sites of Lake Lednica have been continuously
studied by a team from Nicolaus Copernicus University in Torun, currently represented by
the Centre for Underwater Archaeology of Nicolaus Copernicus University (Kola 2000, 12;
Kola et al. 2016, 107). These nearly forty years of underwater research activity have resul-
ted in a thorough analysis of the two early medieval bridges (Kurnatowska ed. 2000, Kola —
Wilke eds. 2014; Kola et al. 2016), seven logboats (Ossowski 2014), the largest collection
of early medieval militaria in Central Europe (Kurnatowska ed. 2000; Kola — Wilke eds.
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2014; Sankiewicz 2013, 26) and an extensive collection of other archaeological artefacts.
It should also be stressed that, every year, research in the Lake Lednica area brings new
and interesting discoveries. The most valuable is the discovery of a third medieval bridge
that led to the island of Ledniczka, which is located south-west of Ostrow (Pydyn et al. 2018).

The archaeology of Ostréw Lednicki

There are several dozen archaeological sites around Lake Lednica (fig. 7). However, the
most important is a residential and religious centre on Ostréw Island in the central part of
the lake (Ostréw Lednicki). The occupation layers contained cultural items dating back to
the Stone Age, but settlement on the island experienced its greatest development in the
Middle Ages, at the turn of the eleventh century in particular (Wyrwa 2016, 303). At the
end of the ninth century or the beginning of the tenth century, a fortified settlement was
erected in the southern part of the island, and its defensive fortifications were then rework-
ed and/or expanded three times (Gdrecki — Lastowiecki 2016, 59-72). A palace was built
inside the extended stronghold in the second half of the tenth century. This endeavour is
directly associated with Mieszko I, the first historically known ruler of Poland, and it was
probably built at the same time as the bridges that have been known about for several de-
cades (fig. 2). Another important masonry building inside the defensive complex is known
as the “second church”. It was also erected in the 960s and ceased to function by the end
of the eleventh century (Wrzesiriski — Kara 2016, 193). Outside the stronghold, both on the
island as well as on the shore at the lake settlements, evidence of different crafts activities
has been found. This includes a place for the gathering and slaughtering of animals. The
existence of smelting, blacksmithing, horn-working and goldsmith workshops was also
determined (Banaszak — Tabaka 2016, 290-297). Scandinavian imports (Duczko 2016)
and objects from eastern cultural circles (Kowalczyk et al. 2019) testify to the importance
of Ostrow Lednicki.

The remains of two bridges (fig. 2) discovered at the end of the 1950s and the beginning
of the 1960s were called the Poznar bridge, leading westwards, and the Gniezno bridge,
leading eastwards (Kola et al. 2016, 107).

The Gniezno bridge, from the central part of the island to the eastern shore of the lake, was 187 m long,
while its reconstructed width is about 5 m. It was erected using a beam construction and rebuilt several
times. Numerous dendrochronological analyses determined that the bridge was erected in the 960s, and
then rebuilt or repaired five times in the years: 976-978, 979-981, 982-1006, 1007-1017 and in 1032
(Krapiec 2000; Wilke 2000; Kola et al. 2016, 111-117). The discovery of the above-water structural parts
of the bridge allowed its appearance to be reconstructed (fig. 3). After piles were driven in, they were
combined into bundles, which were joined with a yoke beam across the axis of the bridge. This created
one pillar of the crossing. The pillars were connected with each other by placing joist beams on the yoke
beams to form the bridge spans and its load-bearing structure. The last element consisted of transverse
boards, or laths, that constituted the roadway (Krgpiec 2000, 49-56; Wilke 2000, 57-72; Kola et al. 2016,
113-116). Unfortunately, the data that has been collected does not yet allow for the existence of barriers
on the bridge to be reliably confirmed or reconstructed. During the research, a huge number of organic
artefacts was also found, allowing conclusions to be drawn regarding many aspects of the lives of the
early medieval inhabitants of Ostréw Lednicki: from agriculture (Szulta 2000), through everyday life
(Grupa 2000), fashion (Draqzkowska 2000) and craftsmanship (Mateuszewska-Kola 2000), to the art of
war (Glosek — Kirpicnikov 2000; Tokarski 2000).
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Fig. 1. Archaeo-
logical sites near
Lake Lednica (by
M. Popek).

On the other side of the island was the Poznan bridge approximately 440 m long and 5 m wide and
named after the city in whose direction it led. It was built in the same way as the eastern bridge. This cros-
sing was built in the years 961-963, then was rebuilt in the years 965-969, 980-981, 995-1004, 1007-1009,
1015-1018, 1020-1026 and 1033 (Radka 2014a; Wilke 2014; Kola et al. 2016, 117-121). Although the
structure was similar in general principles to the eastern bridge, it was noticed that the pile bundles at
greater depths consisted of more elements than those near the shore. This was a result of the lake’s con-
siderable depth here (up to 11 m; Wilke 2014, 41-68; Kola et al. 2016, 120). For the construction of this
bridge, sessile oak (Quercus patraea) was used, choosing trunks up to 14—15 m long and 12-22 cm in
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Fig. 2. Bridges of Lake Lednica (by M. Popek, P. Stencel).

diameter. Trees aged 21-60 years were mainly used, accounting for 71.5% of all analysed piles (Radka
2014a,41-68; Kola et al. 2016, 122). Numerous artefacts have been found on the Poznan bridge, as with
the Gniezno bridge, allowing inferences to be made about the life of the early medieval community of
Ostrow Lednicki (Kola — Wilke eds. 2014).

During research on the bridges, as well as during surveys around the lake, a huge quan-
tity of early medieval military equipment was found. Apart from the remains of the bridges,
these objects were mostly concentrated on the north-west side of the island (Wilke 2006;
Kola et al. 2016, 127). Items of arms and armour include: 141 axes (Sankiewicz 2013, 28);
48 spear points, including three fully preserved spears (Sankiewicz 2018, 28); seven swords
(Sankiewicz 2011, 13); a conical helmet; and chain mail. However, besides the militaria,
many other items — especially sickles — were found around the island.
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In the waters of Lake Lednica, a significant number of logboats have also been found.
Of as many as seven specimens found in the lake, three are from the Early Middle Ages.
Two from this period have been extracted, while one remains in situ. They were made of
wood such as oak, linden and poplar. All the specimens are of an exceptional length for
dugouts, ranging around 10 m. They may have served transport, military or prestige func-
tions (Ossowski 1999; 2014; Radka 2017).

The archaeology of Ledniczka Island

In terms of the latest discoveries on Lake Lednica, of particular importance is the site on
the island of Ledniczka, also known as Kuchnia Polska [Polish Cuisine] or Kucharka [Cook]
(fig. 3). There is a motte-type structure on this island, rising 6 m above ground level. Its
flat top has a diameter of 20 m. To its north-west is a semi-circular earthen embankment
1.80 m high and 20 m wide. Between the embankment and the stronghold is a depression
that may be the remains of a moat (Gorecki et al. 1996). Archaeological studies on the top
of the motte have revealed the remains of three buildings. Two had the lower part of their
walls made of stones, while the third building is a half-dugout (Gérecki et al. 1996, 206-209).
A fairly diverse collection of artefacts was also found in the occupation layers, including
blacksmith tools, household equipment, clothing, and military items (Gorecki et al. 1996,
210). Of the militaria, pieces of small arms in particular, such as bolt heads, correspond
to finds from the remains of the bridge leading to the island. The chronology of this site
was determined — based on the excavated archaeological materials and the shape of the
motte — as being fourteenth-century (Gérecki et al. 1996, 234-235). Most likely the earth-
works carried out here at that time must have caused significant damage to the previous
layers. The medieval motte-type structure on Ledniczka Island should be associated with
the functioning here of the Ostréw castellany that was either founded on the island in the
thirteenth century or transferred here from neighbouring Ostréw Lednicki at the end of
that century (Wasilewski 1967, 554; Lesny 1976, 19; Gorecki et al. 1996, 239). Comparing
the written sources against the archaeological research suggests that the end of the occu-
pation of the island falls between 1471 and 1521 (Gérecki et al. 1996, 239). Another inter-
pretation is that this settlement was not a castellany, but rather the seat of the local noble
Latalski family (Gdrecki et al. 1996, 240).

The bridge to Ledniczka Island

Information on the potential existence of a bridge to Ledniczka Island comes from the end
of the nineteenth century: one of the first publications on Lake Lednica reads: In the end,
it seems that these two islands were once connected to each other, and again to the main-
land on each side, both towards Gniezno and towards Poznan, by a wooden bridge whose
remains lie at the bottom of the lake. From time to time in these areas, fishing nets catch
on piles protruding under the water. [...] A present-day tenant of the village of Dzieka-
nowice had, no longer ago than on the eve of our last stay on the island, amassed fourteen
such piles. (Sokotowski 1876, 125-126). The author is probably describing as many as
four bridges: two leading from Ostréw Lednicki to the shore, a third between the main



Archeologické rozhledy LXXII-2020 455

Fig. 3. Model of the construction of the medieval bridge: red (1) — yoke beam, green (2) — joist/mudsill
beam, yellow (3) — pile, blue (4) — lath/board (based on Kola - Wilke 2000).

island and Ledniczka, and a fourth from Ledniczka to the land. It is difficult to clearly
assess whether this nineteenth-century account was based on the collective memory of
local residents or was instead the writer’s hypothesis. The information about fourteen
piles excavated from the lake the day before the arrival of the author of this text remains
undisputed. Unfortunately, we do not know from which of the bridges that functioned here
in the past the piles in question were obtained. In the 1980s, unconfirmed information from
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Fig. 4. Axis of bridge to Ledniczka Island and range of excavated area (by M. Popek, P. Stencel).

a local sculptor living in the village of Rybitwy appeared to the effect that, in the past,
wood of the so-called black oak had been extracted for him from around Ledniczka Island,
and he had used it for carving (Pydyn et al. 2018, 186).

It was this information, as well as the notes from the nineteenth century, that inspired
the Department of Underwater Archaeology of the Nicolaus Copernicus University in Torun
to attempt to find the bridge crossing to Ledniczka in the 1980s and 1990s. Unfortunately,
multiple dives around the island brought no success, and archaeologists focused their in-
terest on the famous bridge crossings of Ostréw Lednicki (Kola — Wilke 1983, 3).

The situation changed thanks to the project: Kolebka Piastow: archeologiczne prospe-
kcje podwodne w rejonie Jeziora Lednickiego [The Cradle of the Piasts: Archaeological
Underwater Prospections in the Area of Lake Lednica], supported by the Ministry of Cul-
ture and National Heritage. This project aimed to comprehensively identify the archaeo-
logical resources of Lake Lednica. During the analysis of bathymetric maps, potential ano-
malies were identified between Ledniczka island and the mainland. The conducted surveys
located the structural elements of a bridge (Pydyn et al. 2018, 182). In 2017, as part of the
aforementioned project, preliminary documentation of the relics of the bridge was also
compiled, and its systematic exploration and documentation began in the 2018 season
(Pydyn 2018; Pydyn — Popek 2019).
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Construction

Task N° | Ssample N° Conventional 1C date (cal.) Dendro-chrono- | Diameter | Wood
element

date logical date Cm |species

95.4% probability
Pile 1 12973/17 | Poz-96677 | 1085 £ 30 BP | 894AD (30.5%) 932AD 13.8 oak
937AD (64.9%) 1016AD

95.4% probability
777AD (2.4%) 791AD
Pile 2 14226/18 | Poz-107513 | 1125 + 30 BP 807AD (1.2%) 819AD | - 241
825AD (2.1%) 842AD
862AD (89.7%) 991AD

Pile 3 - - 17.0 elm

95.4% probability
. 777AD (4.3%) 792AD
Pile 4 13961/18 | Poz-105039 | 1135 + 30 BP 803AD (8.0%) 844AD 14.6 oak
857AD (83.0%) 986AD
. 95.4% probability
Pile 5 13961/18 | Poz-105040 | 1110 + 30 BP 879AD (95.4%) 1013AD 18.5 oak
95.4% probability
778AD (1.7%) 790AD
Pile 6 14226/18 | Poz-107512 | 1120 + 30 BP 809AD (0.5%) 815AD 21.2
826AD (1.4%) 841AD
863AD (91.8%) 995AD

95.4% probability

Pile 7 14226/18 | Poz-107511 | 745 + 30 BP 1223AD (95.4%) 1289AD 25.6
Pile 8 913/914 AD 19.6 oak
Pile 9 -e- - 19.5 elm
Pile 10 - - 17.6 oak
Pile 11 17.0 oak
Beam - 1302 AD - oak

Tab. 1. List of construction elements with dating, diameter and species of the wood from which they were
made (Goslar 2017; 2018a; 2018b; Wazny 2017; 2019).

Analysis of construction

During two years of works, 96 m? of bridge remains were excavated, which is only 6%
of the area in which the remains of the bridge might be found (fig. 4). The research excava-
tions were conducted in the central part of the crossing, precisely where the bathymetric
anomalies were located. An important observation was that no bridge remains were found
around the location of the bridgehead on the island side. They were probably destroyed
by unusual sedimentation and post-depositional processes that occur around Ledniczka
Island.

The underwater part of the bridge can be reconstructed on the basis of the arrangement
of piles. In the case of the tested object, 11 vertical structural elements have so far been
documented. All piles underwent dendrochronological analysis. Unfortunately, only one,
along with one horizontal structural element, provided specific dates. This dating was par-
ticularly hampered by the small number of annual growth rings in many collected sam-
ples and by the elements having been produced using tree species other than oak. Never-
theless, the obtained dates are extremely interesting and allow for an initial chronological
interpretation of the structure. The dated sample from the pile was well preserved: it had
130 annual growth rings and a sapwood layer. This made it possible to date the felling of
the tree used to make the pile to the autumn of 913 or the winter of 913/914 (Wazny 2019).
The date obtained for the sample taken from the horizontal element is much younger. The
analysed element did not have a sapwood layer, but it can be stated that it came from a tree
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Fig. 5. Bridge construction elements with radiocarbon and dendrochronological dating results, with ortho-
photography of excavated area (by M. Popek, P. Stencel).

felled after 1293 — most likely in 1302 (Wazny 2017). A valuable supplement to the dendro-
chronological dates is provided by calibrated radiocarbon datings from tests on six piles
by the Poznari Radiocarbon Laboratory. Slices of wood for radiocarbon analysis were cut
from six piles. Each sample contained a layer of cambium. Dating was performed at Poznani
Radiocarbon Laboratory on the outer part of the slices in order to obtain a date closest to
that of the felling of the tree (Goslar 2017; 2018a; 2018b).

The dendrochronological and radiocarbon dates complement each other, suggesting
that the crossing may have functioned in two periods. The first is dated to the tenth century,
the second to the turn of the fourteenth century. However, in order to confirm this thesis,
a larger series of dendrochronological datings should be made (fig. 5).

Upon analysis of the remains of the bridge, it can be concluded that it was about 100 m
long and ran on an east—west axis (Pydyn et al. 2018, 187). It was built at the narrowest
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Fig. 6. Planigraphy of bridge construction elements (by M. Popek).

point between the island and the mainland. The vertical relics of the bridge are spread
over a width of about 6.5 m, which may suggest the width of the crossing. This means that
it was slightly wider than the bridges erected by Mieszko I, which were most probably
about 5 m wide (Wilke 2000; 2014; Kola et al. 2016, 111-121). However, any final recon-
struction of the bridge to Ledniczka should be deferred until more structural elements are
uncovered.

One way to reconstruct the width of the bridge is to determine the distance between the
holes in the yoke beams (fig. 3). This is based on the principles of early medieval Slavic
bridge construction, which suggest that the yoke beams were placed on piles or a group
of two or three piles to form pillars (Wilke 2000). During the research on the bridge to
Ledniczka, two yoke beams were found, including a complete one and another with only
one yoke hole (fig. 6). The distance between the yoke holes on the complete beam was
2.5 m. This seems too small, both in terms of the width of the bridge and the length of the
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span, because in such a case the 100-m bridge would have had to consist of as many as
40 spans. It is likely that this was a single, atypical construction element. Early medieval
bridges were built using a beam technique or a much simpler technique that used two or
three piles in a pillar (Szulta 2008). The arrangement of piles on the Ledniczka bridge
does not fit any of these types (fig. 6). Perhaps this is because there are still too few known
relics, and future research will provide answers to these issues.

At the present stage of research, our knowledge about the crossing from the thirteenth
to fourteenth century is also incomplete. Dendrochronological and radiocarbon dating con-
firmed the chronology of selected structural elements. These elements are located slightly
south of the relics dated to the tenth century.

The stratigraphy of the bridge

Because medieval bridges were built mainly on lakes in which the bottom layers are
well preserved and undisturbed, it is often possible to recognise the layers associated with
the bridge’s function, and even those related to its construction phase. The latter are char-
acterised by the large amounts of wood shavings produced during construction. Such layers
were noted on the Poznan and Gniezno bridges (Kola — Wilke 1989, 87-89).

The multi-phase nature of the crossing to Ledniczka affects the appearance of its strati-
graphic layers. We can distinguish between two distinct cultural layers related to the con-
struction and the use of bridges, and two separate layers of grey lake sand, which are most
likely associated with periods when the bridges were defunct. The whole structure is cov-
ered with several dozen centimetres of biogenic, natural bottom sediments.

Artefacts

Anaerobic conditions in lake sediments mean that artefacts made of various types of
materials are often preserved. This was the case in the research on the remains of the bridge
to the island of Ledniczka. Metal items — especially military ones — were documented here,
as well as items made of organic materials such as wood and leather, of which objects
related to fishing represent an interesting category (fig. 7).

Among the military finds, as many as five arrowheads, one bolt arrowhead, two axes,
a pike and a spear were found (figs. 8 and 9). Two types of arrowheads can be distinguished
in the collection: tips with a sleeve and tips with a shank (fig. 8). One specimen with a shank
had a preserved shaft fragment (fig. 8: 7). The eight-sided shaft was affixed to the tip by
a black substance — probably tar. All the specimens are quite delicate and approximately
5 cm long and 1-2 cm wide. Based on well-dated analogues from other sites, it is possible to
cautiously determine that these items originate from between the twelfth century and the turn
of the fifteenth century (Wachowski 1982, 179; Gedl 2002, 76-77; Abramek 2007, 5-6).
Another issue is that doubts exist as to whether the heads should be identified as arrow- or
boltheads. In fact, there were no differences in morphology between the two, with the main
difference being mainly in their size and weight (Abramek 2007, 5). Therefore, based on
these differentiators, it was concluded that most of the items in question were arrowheads.!

! We thank Piotr Dmochowski for his kind consultation.
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Fig. 7. Location of artefacts at the site of the bridge to Ledniczka Island (by M. Popek).

The boltheads were represented by two examples (fig. 8: 1-2). The first is a head with
a total length 9.2 cm and width 1.4 cm (fig. 8: 1). The sleeve length was 2.5 cm and the blade
length was 5.2 cm. A piece of shaft was preserved in the sleeve of the specimen in question.
This specimen is of type I according to A. Nadolski’s typology of bolts. These heads are dated
broadly to between the twelfth and sixteenth centuries (Nadolski 1954, 65). The second
bolthead is a square-profiled head 7.7 cm long and over 2 cm wide (fig. 8: 2). In the part
where the shank should be found, the head was broken, so it is difficult to determine the size
of the entire piece (Pydyn et al. 2018, 188). Based on the typology created by A. Nadolski,
this specimen can be designated as type I, which is dated to the twelfth to sixteenth century.
During the land-based research carried out on Ledniczka Island, 14 boltheads were docu-
mented, the dates of which were determined to be similar to the dates of those found in
the water (Gdrecki et al. 1996, 229; Pydyn et al. 2018, 188). Also, during the underwater
research on the Poznar bridge, one analogous example was identified (Popek 2014, 136).
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Fig. 8. Arrowheads and bolts (1, 3, 4 by N. Stawarz; 2 by A. Kulesz; 5, 6, 7 by K. Kociszewska).

Another category of military objects found on the relics of the bridge to the island of
Ledniczka is iron axe heads. The first of the axes, with a preserved fragment of shaft, was
19.5 cm long and 3.48 cm wide at the base (fig. 9: 4). The blade of this specimen was
10.9 cm long. The shaft fragment tapered slightly toward the bottom, forming a gentle cone.
The blade of this specimen was rounded, with a pronounced beard, and the toe was almost
perpendicular to the head. Such a construction allows the item to be classified as type IX
according to Gtosek. These types of artefacts date to the thirteenth to fifteenth century and
are regarded as household or carpentry items (Gtosek 1996, 40-42). The second iron axe
specimen was not found during the excavations, but during the first surveys of the site in
2017. This axe had an asymmetrical, slightly arched blade 8.8 cm long and 0.5 cm thick
(fig. 9: 3). The lower part of the beard was broken off. The eye took the form of a sleeve
that was very elongated downwards; it was 12.9 cm long and 2.3 cm thick at its widest
point. The item can be designated as type X according to Gtosek and dated to the four-
teenth to fifteenth century. These objects were most likely used for carpentry, as evidenced
by iconographic representations (Gtosek 1996, 43-45; Pydyn et al. 2018, 188).

The spearhead found in the first seasons of research is in very good condition (fig. 9: 2).
It was 23 cm long, and the cross-section of the spearhead was diamond-shaped. A frag-
ment of shaft was preserved in the sleeve. At its base, the sleeve formed a 2.9-cm-wide



Archeologické rozhledy LXXII-2020 463

Fig. 9. Axes and
spearhead  from
the bridge to Led-
niczka Island (1, 3
by A. Kulesz; 2 by
N. Stawarz).

polygon. The transition to the head was quite smooth. Objects of this type with a polygonal
sleeve appeared in the thirteenth century and were in use throughout the Late Middle Ages
(Lech 2008, 88; Pydyn et al. 2018, 190).

The next artefact was significantly corroded and partially damaged; its total length was
43.8 cm (fig. 9: I). It consists of two elements — a tip that gently widens and transitions
into the sleeve, where a fragment of shaft was found. The tip had a 1.2 x 1.2-cm square
cross-section. The tip transitioned into the sleeve by cutting. This object was found sev-
eral metres north of the hypothetical axis of the bridge. Analysing the way the discussed
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Fig. 10. Artefacts
made of organic
materials from the
bridge to Lednicz-
ka Island (1 by
N. Stawarz; 2 by
K. Radnicka; 3 by
A. Kulesz; 4, 5, 6 by
K. Kociszewska).

object was formed, it can be assumed that it is a pike head. This type of weapon was used
in the fifteenth or sixteenth century (Lech 2008, 131-133; Pydyn et al. 2018, 191).
Another interesting category of artefacts is that of fishing-related objects. The first is
a net float found between horizontal construction elements (fig. 10: 3). This well-preserved
item was made of bark and had a trapezoidal shape with its longest side being 7.8 cm. At its
narrowest part there was a hole with a diameter of 0.6 cm, and on the edge of the shortest
side there was an imprint — most probably from a string that had been threaded through the
hole. By comparing the object to finds from Gdaisk, which comprise the best compiled
collection, this float can be assigned to group B — trapezoidal floats. Their chronology is
very wide and ranges from the tenth to the early-fourteenth century. Similar items have
been found in most coastal sites, confirming their widespread nature (Rulewicz 1994, 172;
Pydyn et al. 2018, 191-192). It should be noted that during the examination of the Gniezno
bridge, five floats were found, four of which were made of bark (Szulta 2000, 109). Mean-
while, during the excavation of the Poznan bridge, four floats were found, three of which
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Fig. 11. Ortho-
photography of
fish trap in situ
(by P. Stencel).

were made of bark. One of these specimens was similar in shape to the float found on the
bridge to Ledniczka (Radka 2014b, 158).

The second fishing-related artefact in the area of the bridge crossing to Ledniczka is the
remains of a woven basket containing a rock (fig. 11). Judging by the shape of the object
and where it was found, it can be assumed that it was a fish trap basket. Fish trap baskets
were made of willow, hazel or birch twigs. They varied in shape and size (Grezak et al.
2018, 175). Medieval items of this type in Poland are known from four specimens. These
were found at the following sites: Ostrowek in Opole (Hotubowicz 1955, 215, fig. 13),
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Gdarisk (Rulewicz 1994, 197), Nowy Dworek (Chudziak et al. 2016, 184, fig. 194) and
the Poznan bridge on Lake Lednica (Grezak et al. 2018). Only this last site has been sub-
jected to radiocarbon analysis, which showed that it came from the twelfth to thirteenth
century (Grezak et al. 2018, 175), i.e., from after the bridge had been destroyed.

As mentioned earlier, the anaerobic conditions found in bottom sediments are favour-
able for the preservation of organic material. In the immediate vicinity of the crossing to
Ledniczka, two leather items and three fragments of rope were found. The first leather
item had no distinctive features, whereas the second consisted of two pieces of tanned
leather with a leather thong (fig. 10: ). The slightly ragged object resembled a 9x10.5-cm
rectangle. There are seven pieces of leather cord on one side and six on the other. Such
a shape and structure suggest that it may be a fragment of a poulaine (or “crakow”) shoe.
Similar items were found during the research on the Gniezno bridge (Drqzkowska 2000,
190). Another category of organic objects is rope fragments (fig. 10: 4-6). Two are made of
two strands, and one of the smallest is made of three strands. In the Middle Ages, cords and
ropes were made of phloem, linen, hemp, hair and wool (Maik 1991, 21, 38). The current
collection of ropes from the Ledniczka bridge is clearly less extensive than that found on
the Gniezno bridge (Grupa 2000, 142), but this is undoubtedly a function of the scale of
the research that has been carried out.

Conclusion

The bridge to Ledniczka is one of the most important archaeological discoveries made in
the waters of Lake Lednica in the last dozen or so years. The last three seasons of research
made it possible to propose new research hypotheses and to find many interesting artefacts.
At the present stage of research, we can say that Ledniczka Island was connected to the
western shore of the lake by a bridge from early Piast times erected in the tenth century.?
It is not known when it ceased to be used, but it seems unlikely that it could have survived
the Gniezno and Poznan bridges, the use of which ended during the crisis of the early Piast
monarchy in the late 1030s. A new crossing to Ledniczka was built at the turn of the four-
teenth century.

In light of dendrochronological dating and a number of radiocarbon dates, it is certain
that in the tenth century a bridge was in operation here. The most intriguing question is
whether it was created at a similar time as the Gniezno and Poznari crossings, or whether
it is older. Answering this question is not made easier by the limited number of artefacts
from the tenth century obtained during underwater research of the bridge.® On Ledniczka
Island itself, the tenth-century layers were also largely destroyed during major subsequent

2 The structure of the bridge to Ledniczka differs markedly from that of the bridges to Ostréw Lednicki. At this
stage of the research, spatial analysis of the pile distribution does not allow for a clear identification of confor-
mity with the construction of Slavic bridges in Polish lands and the Slavic Odra River region.

3 The lack of cultural objects dating from the first phase of the bridge can be explained by the brevity of the
structure’s operation and the limited size of the underwater area explored. Meanwhile, the thinness of the tenth
to eleventh century layers on Ledniczka is probably explained by significant earthworks conducted there in the
Late Middle Ages and by the state of progress of the research (since excavations have thus far covered only the
motte-type structure).
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earthwork, and only limited archaeological research has been carried out here. It therefore
seems justified to conduct another, comprehensive excavation on this island.

Another bridge to Ledniczka was built at the turn of the fourteenth century. At present,
its functioning is confirmed by fewer dendrochronological and radiocarbon dates than for
the tenth-century crossings. On the other hand, the vast majority of the artefacts acquired in
the last three seasons of underwater research can be associated with the thirteenth/four-
teenth-century phase of the operation of this crossing. Also, the general archaeological
context — in the form of the identified motte-type residence dating back to the thirteenth
to fifteenth century — would justify the erection of a bridge connecting Ledniczka with the
mainland. The function of this stronghold has not been positively determined (Gorecki et al.
1996, 197): it was certainly no longer a core of central power, but a seat of local authori-
ties — perhaps of a castellan or a local noble family. Either while or after the crossing was
in operation, there was fishing activity in this place, as evidenced by the find of a float and
fish trap.

The three seasons of research on the relics of the bridge to Ledniczka provided ex-
tremely interesting results. They also allowed a number of new hypotheses and research
questions to be formulated: the key question is what role Ledniczka Island’s defensive
structure and its bridges to the mainland played in the wider Ostréw Lednicki settlement
complex.
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NOVE PUBLIKACE

Petra Golanova: The Early La Téne Period in Moravia. Studien zur Archéologie Europas 32.
Verlag Dr. Rudolf Habelt GmbH., Bonn 2018. ISBN 978-37749-4014-7. 311 str. s 23 tab. a 89 obr.

Zéklad recenzované publikace tvori dizertace Petry Golanové, kterd byla v roce 2013 obhdjena
v Ustavu archeologie a muzeologie Masarykovy univerzity v Bmé&. Prace prezentuje vysledky zpra-
covani ndlezovych souborl ¢asné laténskych sidlist v Modré (okr. Uherské Hradist€) a Netediné
(Olomouc), zahrnuje vsak i dalsi publikované soubory z tohoto obdobi na Moravé. V tvodu knihy
autorka vyznacuje prostorovy i chronologicky rdmec svého studia, zabyva se historii vyzkumu ¢asné
doby laténské na Moravé a prezentuje prameny, z nichZ vychazi. Druhd kapitola je vénovana sidel-
nim aredlim. Charakterizuje neopevnénd rovinna sidlisté, zabyva se objekty na sidlistich, hierarchii
sidlist a jejich chronologii. Vzhledem k chybé&jicim ¢asné laténskym pohtebistim na Moravé ztistava-
jireziden¢ni aredly hlavnim pramenem pro porozuméni socidlni struktury spole¢nosti. Na sidliStich
z Moravy chybéji atributy vyssi socialni tfidy (napt. ndlezy mecu, $titd, torquezi, vyjimeénych spon,
pinzet a sekacu). Autorka presto existenci elit predpokladd, napt. v souvislosti s organizaci stavby
fortifikace hradisté Jezkovice-Cernov. Zjevné zvlastni postaveni méla i sidlist (nebo n&kteif zde Zijici
jedinci), na nichZ byly nalezeny stopy kovolitectvi (Modr4, Pavlov). S timto predpokladem korespon-
duji také nélezy jantarovych koralkii nebo prubitsky kdmen z Modré. Zernovy feckého typu znimé
z Pavlova, Slavnikovic a Vyskova patii k vyjimecnym zatizenim, kterd nejsou na ostatnich sidlistich
doloZena. Ojedinély mozny dtikaz prestizniho artefaktu predstavuje nalez ¢asti bronzové konvice
z hradi§t& JeZkovice-Cernov nebo bronzova figurka, pravd&podobné téZ z konvice, nalezend na vrcho-
Iu kopce Pavlov-Dévin.

Nalezy keramiky pochézejici ze Stfedomori na Moravé schdzeji. Malovana keramika ze sidlisté
v Nerediné mohla byt napodobeninou stfedomorské (fecké/etruské) keramiky. Fragment keramické
zobakovité konvice z Nefedina, prozrazujici pravdépodobné napodobeninu keltského bronzového
modelu, demonstruje souvislost s prostfedim, v némz byla tato luxusni nddoba — nebo jeji imitace —
pouzivana. Zminéné ndlezy pochazi ze standardnich sidlistnich objektd, které se nelisi od jinych
struktur tohoto typu na sidlisti.

Kontinuita osidleni v LT A-B je na Moravé zjevna na nékolika sidlistich, né€ktera vSak byla opus-
téna mezi LT A, LT B a existuji i nové zaloZend sidlisté¢ v LT B. DoloZené osidleni v Ha D2-3 s vy-
vojem do LT A je zndmé pouze z Modré, snad také v PoleSovicich a Kralicich na Hané. VétSina
sidlist vSak byla zaloZena na ,,zelené louce az v LT A.

Velkou pozornost vénuje autorka opevnénym i neopevnénym vySinnym sidliStim. Vétsina vy-
Sinnych lokalit je situovédna pti zdpadnim okraji izem{ osidleném v LT A. Hradisté poskytla nédlezy,
které indikuji osidleni v pozdni fizi LT A. Casné& laténské vyginné lokality objevené na Moravé
jsou od sebe vzdalené 40-60 km, priblizné 2 dny cesty. Kratsi vzdalenost 20 km byla zjisténa pou-
ze mezi polohami Jezkovice-Cernov a Stinava-JeZiv hrad. Do sité vysinnych lokalit vyuZivanych
v Casné dobé laténské spadaji i Horné OreSany v zdpadnim Slovensku vzdédlené 70 km od Pavlova
a Buchlovic, také sem patif lokalita Thunau am Kamp v Dolnim Rakousku leZici 30 km od Lukova-
Ostrohu. Vzhledem k charakteru informaci vSak neni mozné mluvit o vnitfnim vzdjemném propo-
jeni sidel. Pouze fortifikace (jednofizova) hradisté Jezkovice-Cernov je datovina do Casné doby
laténské, zanik hradisté byl spojovéan s druhou vinou keltské okupace pred stfedem 4. stol. pr. Kr.
U ostatnich vySinnych sidel chybi dikazy pro existenci ¢asné laténského opevnéni a v piipadé ojedi-
nélych nalezi nelze rozhodnout, zda odréazZeji sidelni nebo jiné aktivity. Chybéji informace o intenzité
osidleni a vyvoji vnitiniho usporddani vysinnych lokalit. Nelze potom spekulovat o funkci téchto
lokalit, z nichZ jsou znamé pouze izolované nalezy. Poznan{ vyuziti vySinnych lokalit v ¢asné dobé
laténské je tak znacné omezeno. Moravské vysinné lokality se stopami ¢asné laténského osidlen{
jsou mensi velikosti, velkd hradi$té nebyla dosud na Moravé nalezena. RozSifeni vySinnych lokalit

doi:10.35686/AR.2020.17



Nové publikace 471

s Casné laténskymi ndlezy na Moravé predstavuje relativné pravidelnou sit a P. Golanova si klade
otdzku, zda by tato mald hradi$t€ mohla ¢aste¢né plnit funkce prislusejici velkym opevnénym sidlam.
Fortifikace chranici piistup k vodé se na ¢asné laténskych hradistich vyskytuji relativné ¢asto a zda
se, Ze tento trend je pfitomny také na moravskych vySinnych lokalitdch. Pocet vySinnych lokalit
s ndlezy ¢asné doby laténské je na Moravé ndpadné mensi neZ pozdné halStatskych vySinnych sidel.
Kontinuita osidleni v Ha D — LT A nebyla na opevnénych vysinnych sidlistich Moravy dosud doku-
mentovana. Osidleni vySinnych lokalit na Moravé konci v zavéru stupné LT A nebo v LT A/B.

Samostatn ti'eti kapitola je vénovana depotim. Znamé jsou dva ¢asné laténské depoty z hradis-
t& Jezkovice-Cernov, nové priizkumy detektory kovti na tomto hradisti piinesly pocetné dalsi mensi
soubory Zeleznych artefaktd. Nejvétsi hromadny nélez byl nalezen ve stfedni ¢dsti hradisté, 19 Zelez-
nych artefaktd snad mohlo byt piivodné uloZeno v dievéné bedné. Nelze rozhodnout, zda byl depot
uloZen pred vystavbou fortifikace, béhem existence hradisté, nebo po jeho opusténi. Mensi depot
obsahoval 4 artefakty a byl objeven ve vrstvé zahloubeného objektu. Svym sloZzenim se oba depoty
podobaji depottim Zeleznych artefakt z pozdni doby laténské. Depoty ¢asné doby laténské byvaji
nahliZeny jako odraz krizové situace na konci LT A, nebo jako depoty femeslnikt. Pfedpoklada se,
Ze byly uklddany podle urcitych pravidel, asto v souvislosti s hradbou, ndpadna je absence ozdob
i zbrani. Ukladani depotd mohlo byt standardizovéno, ritualizovano, opakovano a 1ze predpokladat,
Ze reprezentuji ritualizovanou aktivitu urcité skupiny populace. Depoty byvaji posuzovany i z hle-
diska vztahu k muZskému nebo Zenskému principu, v obou depotech z Jezkovic-Cernova Zensky
element chybi.

Nasledujici kapitola je zamérena na pohiebni aktivity. Pohfebisté na Moravé chybéji a jsou znamé
pouze izolované hroby, na rozdil od situace v Cechach, jihozapadnim Slovensku a Dolnim Rakousku.
V casné dobé laténské jsou na Moravé doloZeny kostrové i Zarové hroby, doklady mohyl nebyly
zjistény. Chybé&ji zde skvostné vybavené hroby, existence politicko-vojenské elity je predpokldddna
na zdakladé vystavby hradist. Dosavadni absence bohaté vybavenych hrobti miiZze byt vysvétlovana
stavem vyzkumu, nelze ovSem také vyloucit, Ze odrazi odlisny zpusob reprezentace elit. Autorka se
priklan{ k nazoru, Ze v ¢asné dobé laténské na Moravé prevazovaly Zarové hroby s malym mnoZstvim
hrobovych milodari umisténym blizko povrchu, takové uloZeni pohib komplikuje jejich dochovén{
a identifikaci.

V samostatné kapitole se P. Golanova zabyva ekonomikou a vyrobou v ¢asné dobé laténské na
Hrn¢itsky kruh je na Moravé poprvé pouzit ve vétsim rozsahu v ¢asné dobé laténské hlavné v pro-
dukci jemného stolntho zboZi. V nékolika pripadech lze dolozit, Ze jemna keramika tocend na kruhu
byla zfejmé vyrdbéna ve stejnych dilndch jako tuhova keramika. V piipadé keramiky tocené na kruhu,
je mozné predpoklddat vyrobu individudlni dilny jiZ s ur¢itou trovni specializace. Nicméné lze pred-
pokladat, Ze v ¢asné fazi doby laténské nebyla keramika vyrdbéna po cely rok jako jediné zaméstna-
ni hrnéite. Nelze urcit, zda vyrobci ruéné vyrabéné keramiky byly Zeny, nebo zda specializovanou
préci vykondvali muzi. Budouci analyzy otiskti prsti mohou prinést vice informaci k této proble-
matice. Morava se fadi mezi oblasti s vysokym vyskytem kolkované keramiky a nazor, Ze tento typ
keramiky byl importovan z jinych oblasti, byl jiZ zcela odmitnut. Urcity typ kolkované keramiky
vyZaduje napt’. specidlni znalosti geometrie a pouZiti kruZitka, tato price byla zfejmé vykondvéana
jedinci se zkuSenostmi ve vytvareni podobné vyzdoby na kovovych prfedmétech. Néstroje souvise-
jici s vyrobou keramiky jsou vzdcné a obtiZné identifikovatelné. Kosténé kolky jsou zndmé ze sidlist
v PoleSovicich a Sakvicich. Pouziti stejnych kolki je omezeno na prostorové vymezené oblasti, které
by mohly predstavovat spotiebitelskou zénu jednotlivych vyrobca.

Koncem ¢asné doby laténské byl hrn¢itsky kruh vzacné pouZit i k produkci hrncovitych a situlo-
vitych nadob. V prubéhu casné doby laténské postupné mizi velké zasobni nddoby, nahrazeny byly
velkymi hrnci, pravdépodobné doslo ke zméné ve skladovani zasob.

Hlavnim zdrojem obZivy bylo p&stovani obili a chov zvifat. Zadné archeobotanické analyzy
nebyly na Moravé pro ¢asnou dobu laténskou zatim provedeny. Osteologicky materidl poskytly
nélezové soubory z Casné laténskych sidlist. Nejpocetnéji zastoupené byly fragmenty hovézich kosti,
nasledovali mali prezvykavci — ovce/koza a prase. Mensi mnoZstvi osteologického materidlu pattilo
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koni a psu. Kosti koné i psa z PoleSovic vykazuji zndmky $tipan{, ldman{ a prozrazuji tak konzumaci
téchto zvirat. Doklady chovu domadcich slepic se ve stfedni Evropé objevuji az na zac¢atku pozdni
doby halstatské, jejich osteologické pozustatky se na sidliStich objevuji v minimdlnim mnoZstvi
(v Polesovicich méné nez 1 %).

Podil lovné zvéte (2-10%) se nelisi od standardu zjisténého na sidlistich doby halStatské a casné
laténské ve stfedni Evropé. Dominantnim druhem lovné zvéfe byl srnec, v osteologickém materidlu
se Casto vyskytuje také zajic. Pozoruhodny je vyskyt kosti pratura v PoleSovicich a Vyskové, zcela
vzéacné lze doloZzit kosti medvéda.

V dalsich kapitolach se autorka zabyva problematikou specializované vyroby. Sleduje doklady
metalurgie neZeleznych kovti na sidlistich, dokumentovény byly malé pece, fragmenty licich forem
a nastroji. Na sidlisti v Modré se k metalurgii kovl vztahuje i ndlez prubitského kamene z objektu
se zbytky malé pece. V souvislosti s odlévanim kruhového Sperku se i na Moravé (podobné jako
v Cechéch) objevuji doklady zpracovani/pouZivani jantaru. Zdd se, 7e kompletni vyroba ur&itych
ozdob probihala v jediné diln¢ nebo prostoru na sidlisti, jak doklddaji nalezy jantaru, kosténé nebo
parohové industrie a stopy po zpracovéni Zeleza. Ve vyrobnich tradicich taveni a liti kovi nastala
zména mezi LT A /LT B, zménil se tvar kelimku, po¢atkem LT B nastaly zmény v organizaci a mnoz-
stvi vyroby, ozdoby se napt. odlévaly ve vétSich sériich. VSechny doklady zpracovani médénych slitin
na Moravé pochdzi z rovinnych sidlist, ndlezy tohoto typu nebyly nalezeny na hradistich. Doklady
strusek jsou evidovany ze vSech sidel, snad dokladaji stopy kovarskych aktivit. Objekty s doklady
kovérské vyroby nebyly na Moravé v LTA dosud identifikovany. Pouze v Netediné byla prokazdna
hutnicka struska doprovazend nalezy Zelezné rudy, kterd mohla byt z¢4sti ziskavana v misté. Vyzkum
v Modré odkryl i vyrobni objekt — pozistatky pece s kupoli. Autorka se dotyka také socidlnich aspek-
tt vyroby Zeleza. Nelze vSak rozhodnout, zda se jednalo o zévislou vyrobu pro elitu (a jakou roli
v tom hrdla opevnénd vysinn4 sidla), nebo zda tu probihala nezdvisld vyroba provadéna specifickymi
komunitami.

V nasledujicich kapitoldch se P. Goldniova zabyva movitymi nilezy. Prezentuje jednotlivé typy
keramickych tvart, zv1astni pozornost vénuje kolkované vyzdobé.

Casné laténské kovové artefakty nepiedstavuji Casté nalezy, ale jejich poéty vzristaji diky po-
uzivani detektori kovt. Spektrum spon (maskovité spony, spony s ptaci patkou, certoské spony,
spony typu Marzabotto) se napt. pfili$ nelisi od typt v jinych ¢astech vychodni ¢asné laténské zony
zahrnujici napt. Cechy, Bavorsko a Rakousko. Byly viak nalezeny i velké spony asto unikatnich
tvard, které nemaji v Siroké oblasti Zadné paralely. Jehlice zustavaji relativné nezndmou komponen-
tou Casné laténské materidlni kultury. Moravské jehlice z ¢asné doby laténské maji paralely jen ve
stfednich a severozapadnich Cechdch a je mozné, Ze byly specifickou &asti odévii pouze v severni
¢asti vychodni ¢asné laténské zony.

Predposledni kapitola je vénovadna chronologii ¢asné doby laténské na Moravée. Predev§im na
zdkladé€ nalezl keramickych nadob byla vytvorena chronologicka klasifikace rozliSujici pozdné hal-
Statsky horizont a nasledujici tfi horizonty ¢asné doby laténské.

Zavére¢na kapitola knihy prezentuje promény v obdobi Ha D — LT B na Moravé a dotyka se
rovnéz otdzek etnicity. V minulosti byl vyskyt artefakti vyrobenych v laténském stylu vysvétlovan
ptichodem etnicky odlisné populace (Keltl) z dunajské oblasti. Autorka vychdzi ze znamych archeo-
logickych prament a dochdzi k zavéru, Ze neni mozné pozitivné dokumentovat prichod nové popu-
lace. Morava prod&lala v 5. stol. pf. Kr. podobny vyvoj, jaky lze pozorovat v Cechdch, Rakousku,
Bavorsku a zdpadnim Slovensku. Moravské izemi bylo integraln{ soucasti vychodni ¢asné laténské
z6ny.

Monografie poskytuje ¢tenafi uceleny pohled na osidleni, ekonomické a socialni poméry ¢asné
doby laténské na Moravé, prispivd tak vyznamné k mezindrodnf{ diskusi o kultufe doby laténské.

Miloslav Chytrdcek
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Ji¥i Skabrada — Zuzana Syrova-Anyzova (eds.): Nejstarsi venkovské domy ve vjchodnich Ce-
chach. Univerzita Pardubice — Spole¢nost pro obnovu vesnice a malého mésta, Pardubice — Brno
2018. 512 str.

Recenzovand monografie se tim, jak poskytuje detailni prehled vyvoje badan{ o nejstarsi docho-

vané vrstvé zastavby poddanskych usedlosti ve vychodnich Cechéch, bliZi Zanru casosbérnych doku-
mentt. Hlavni snahou editort je publikovat vSe podstatné z elaboratu stavebnéhistorickych a dalSich
priizkumii nejstarsich venkovskych domi z vychodnich Cech, resp. ptedeviim z Pardubického kraje.
Mezi takové fadi objekty, jejichZ prvni stavebni fazi se podarilo prokazatelné datovat do 16.—17. sto-
leti. V sekvenci shromazdénych dokumentacnich a textovych materiélt, jejichz data vyhotoveni se
kontinualn& klenou pes tii posledni desetileti, se jasnd zra&f viid&i badatelskd role J. Skabrady. Diky
kombinaci vzdcného daru abstraktniho uvazovani se schopnosti sdélného formulovani myslenek
utvari diskurs badani o lidové architekture uz po Ctyfi desetileti. Nejenze dokdze postihnout obecné
vyvojové tendence stavebni kultury (konstrukci, otopnych zafizeni, domovych pudorysu atd.), ale
také ma mimoradny cit pro vyhleddvani interpretacné sté¢Zejnich nélezovych situaci.
véstné intuice. Bezpecné je rozpozndval uz v 80. letech minulého stoleti, tedy v dobé, kdy byla den-
drochronologie v Ceskoslovensku jeité v plenkédch. V ramci pionyrské fize vyzkumu, do jejihoz
zdvéru spadaji i prvni objevy ve vychodnich Cechach, postupné precizoval svou predstavu o souboru
typologickych znaki charakteristickych pro starobylé venkovské domy (napf. Skabrada 1977; 1986).
Premisy, jez primarné vyvodil z principl geneze vytapéni hlavni obytné mistnosti, principti majicich
obecnou platnost a vyrazné se projevujicich na celkové ,,anatomii* domu, tehdy mohl demonstrovat
jen na minimalnim mnoZstvi pamatek.
Jeho prizkumem, realizovanym v roce 1988 a promptné a podrobné publikovanym, se zacala odvi-
jet dlouhodoba Skabradova spoluprice se Zuzanou a Jifim Syrovymi (Skabrada — Syrovd 1989).
Jmenovani na prelomu 80. a 90. let ucinili v oblasti mezi Litomysli, Polickou a Vysokym Mytem
celou sérii objevu analogickych objekta, které také pohotoveé prezentovali (Syrovd — Syrovy 1992).
Poté nastala publikaéni odmlka, tfebaze J. Skabrada ve vychodnich Cechdch samostatné realizoval
dalsi zdvazné pruzkumy venkovskych domu s jadry ze 16.—17. stoleti. S manZeli Syrovymi znovu
spojil sily kolem roku 2000, kdy vedli velky badatelsky projekt zaméteny na nejstarsi dochovanou
vrstvu zastavby rolnickych usedlosti na historickém ¢esko-moravském pomezi. Publikaéni vystup
z této akce, kterd zahrnovala mj. fadu novych zaméreni, velké mnoZstvi dendrochrologickych analyz
andro¢né archivni reSerSe (provedené i pro celé vsi), byl ale dlouhodobé vice nez skromny, predsta-
vovany jednim dil¢im ¢lankem o okennich a dvernich konstrukcich. V ném byla na okraj publiko-
véana zasadni dendrodata k pamatkam klicového vyznamu (Syrovd — Syrovy 2004).

A7 recenzovanou knihou autofi projektu vyrovnali mezitim uz letity dluh. Prodlevu ale bohaté
vynahradili, protoZe prezentuji i své novéjsi a zcela Cerstvé prizkumy, a nidavkem pripojuji edice
prizkumovych elaboratl dal3ich badatell. PredloZenému suméri dokumenta¢nich materialt je pred-
fazena hutnd syntéza dosaZenych poznatkii, vzesla z pera J. Skabrady. V kapitole Zdkladni rysy typo-
logie vystavby vesnickych domii 16. a 17. stoleti je tematizovéan predevsim proces promény obytné
bélohorském obdobi. Jedna se o nejdukladnéjsi rozpracovani vibec nejzdsadnéjsi autorovy teorie,
jiz ve v8ech zdkladnich krocich promyslel uz v pribéhu 70. a 80. let. Odlisnosti stfedovékého a novo-
vékého stadia jsou demonstrovany pomoci jednoduchych vyvojovych modelt, znazoriujicich genezi
vertikdlni skladby trojdilného domu. V ni se zra¢{ proména hlavni obytné mistnosti od dymné jizby,
kde pobyt silné znepriijemnovaly zplodiny z piimo obsluhované pece, ve svétnici s ¢istym zptisobem
vytapéni, tzn. s kamny.

Hlavnim pozndvacim znamenim nejstarSich dochovanych domu, vykazujicich znaky stiedo-
vékého vyvojového stadia, je vyrazna vyska stropu hlavni obytné mistnosti, presahujici 3,5 m. Jak
J. Skabrada uZ mnohokrét zdiraznil, dymné jizby dosahovaly této vy3ky principidlng proto, aby pobyt
v nich byl relativné snesitelny. Teply kour se mohl hromadit v z6n€ nad hladinou ve vySce kolem
2 m. Jejimu poklesu bréanily vétraci otvory, jimiZ zplodiny prubézné unikaly do exteriéru, piipadné
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do sin&. Ve Skabradové pojeti s principem fungovéni dymné jizby bezprostfedn& souvisi druhy
charakteristicky znak starobylych obytnych mistnosti, a sice dvoutdroviiové usporadani okennich
otvort — tiff v pyramidové sestavé. Vrcholové okno by mélo primarné slouzit k odvétravani zplodin,
nachdzi se pravé ve vysce kolem 2 m. Jakmile se zménil zptisob vytdpéni z pifimého na nepiimé
(pec byla nahrazena kamny), dochdzelo i k postupnému sniZovéni vysky stropu obytné mistnosti,
a to do trovng kolem 2,5 m. Ve Skabradové vykladu je proces prom&ny jizby ve svétnici nahlizen
i ve vztahu k vyvoji komorového dilu. Pro jizbové stadium je charakteristické dvoupodlaZni reseni
komorového dilu, ktery tak vyskové koresponduje s vysokou obytnou mistnosti.

Platnost nastinéné evoluéni teorie nejndzorngji dosvédeuji pravé doklady z vychodnich Cech,
viceméné rovnomérné rozprostiené na casové ose od pocitku 16. do konce 17. stoleti. Do prvni
poloviny tohoto intervalu spadaji domy s hodné€ vysokymi obytnymi mistnostmi, pro néZ je zaroven
charakteristicka pyramidova sestava oken na jedné ze stén. Obytné mistnosti domd pochdzejicich
ze 17. stoleti jsou naopak hodné riznorodé, zvlasté co do vysky stropu. V obdobi tésné po tficetileté
vélce se zacinaji objevovat typické svétnice, tzn. s vySkou stropu kolem 2,5 m. V nékterych oblas-
tech, coz plati hlavné pro izemi mezi Litomysli, Polickou a Vysokym Mytem, se vSak az hluboko
do 18. stoleti ve velké mite stavély svétnice se stropy natolik vysokymi, jako kdyby to byly jizby.
Nicméné doklady pyramidovych sestav oken se omezuji pouze na piiklady pochdzejici z predbélohor-
ského obdobi. MiZeme ale tento znak povazovat za spolehlivé rozliSovaci kritérium jizeb od svétnic?

V odpovédi na tuto klicovou otdzku — zdsadniho vyznamu i z archeologické perspektivy — doslo
u J. Skabrady k vyraznému posunu. Doneddvna bez pochybnosti tvrdil, Ze vysoké obytné mistnosti
venkovskych domi s pyramidovymi sestavami oken byly piivodné dymnymi jizbami (coZ je patrné
mj. ze zavéru elaborata stavebné&historickych prizkumi konkrétnich domt, publikovanych v ediéni
¢asti monografie). Nyni konstatuje, Ze ,,nevime samoziejmé s urcitosti, zda nejstarsi z vychodoceskych
domd, jejichz vysoké obytné mistnosti jizbového typu, vybavené jesté typickymi vétracimi otvory,
fungovaly v pocatcich své existence skute¢né jako dymné jizby* (s. 26-27). Nijak ovSem nevysvét-
luje, jaké davody ho nyni privadéji k interpretacni zdrZenlivosti. MiZeme si je ale domyslet.

V poslednim dvacetileti nastal vyrazny rozvoj vyzkumu pozdné stfedovéké obytné architektury
v méstském a vy§§im socidlnim prostiedi, jehoZ vysledky do urité miry relativizuji Skabradovy mo-
delové vykladové ramce. Predné vyvstava otdzka, zda je viibec opodstatnéné volit souslovi mistnosti
jizbového typu, jak se s nim operuje ve vyroku citovaném v piedchozim odstavci. Takové mistnosti —
s hodné vysokymi stropy a pyramidovymi (dvoudrovilovymi) sestavami oken — se totiZ v méstském
prostiedi objevuji od 14. do 16. stoleti, pti¢emz veskeré zndmé doklady je nutné oznacit za svétnice.
Srovnatelné priklady z prostredi poddanskych usedlosti, pochazejici ze samého zavéeru strtedoveku
a pocdtku novovéku, sice vykazuji archaické konstrukéni znaky (napf’. stény jsou tvofeny srubem
z nehranénych kulacu), i takovéto formy se ale vyskytuji v méstském prostredi jesté v prabehu
16. stoleti. Na Skabradové syntetizujici stati v recenzované monografii zardi totdlni absence reflexe
celé rady publikaci jinych autort, ktefi v poslednim dvacetileti vyrazné posunuli diskusi o typologii
a vyvoji obytnych mistnosti v pozdnim stfedovéku a ¢asném novovéku (napt. Rykl 2007a; 2014).
Byt tyto prace hlavné operuji s priklady z méstského a vyssiho socidlniho prostiedi, byl to pravé
J. Skabrada, kdo pred tficeti lety prikopnicky ukazoval, jak je vysoce t&elné, kdyZ se konstrukéni
vyvoj obytnych mistnosti nahlédne v perspektivé od domi rolnickych usedlosti po hradni paldce
(Skabrada 1991a; 1991b). Za dnesniho stavu vyzkumu ale tato optika silné relativizuje jednoduché
(snadno sd&Iné) argumenta&ni vzorce, jichZ se J. Skabrada neni ochoten vzdat. P¥ikladem mohou byt
vzduté stropy roubenych obytnych mistnosti (profil stropu pfipominé valenou klenbu). Ve Skabra-
dové pojeti by geneze téchto konstrukénich forem méla souviset se specifickym charakterem dymné
jizby, protoZe podle modelové predstavy vzduti prispiva k lepsimu odvodu dymu z mistnosti. Je-li
ale dand dedukce provérovana na Siroké chronologické rfadé konkrétnich prikladi rizného socialni-
ho kontextu (takto Rykl 2007Db), jeji presvédcivost se rychle rozplyva. Ku prospéchu souc¢asného
vyzkumu kultury bydleni neni nutné, aby J. Skabrada nahrazoval deduktivni zpiisob uvazovani induk-
tivnim. Ignorovanim studif talentovanych badatelu si ale zbyte¢n€ sniZuje renomé.

Diskuse o nejstarsich venkovskych domech dlouhodobé nardzi na skute¢nost, Ze v naprosté vét-
§in€ piipadu zcela zanikly stopy po ptivodnim zplsobu vytapéni. V rdmci prezentovaného souboru
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pamatek z vychodnich Cech pochazi prvni nesporné doloZena svétnice z pocatku 17. stoleti. Je to
roubeny dim v Cisté u Litomy3le, na kterém Ize v této souvislosti demonstrovat limity archeologic-
kého vyzkumu. V nedavné dobé byl rozebran za ti¢elem transferu pro skanzenovou prezentaci. Pri
této piileZitosti prob&hl v celém pudorysu domu archeologicky vyzkum, jehoZ vysledky se rychle
dockaly fadné publikace (Merta — Kolarik — Kmosek 2016). Navzdory precizni exkavaci vSak nebyly
zachyceny viibec zadné relikty ptivodniho otopného zafizeni v obytné mistnosti. Dtikaz, Ze prostora
uz od po&atku fungovala jako svétnice, predkladé J. Skabrada na zdklad& priizkumu stén sing, kde se
dochovaly nendpadné stopy po ukotveni dymniku, priraditelného k prvni stavebni fazi.

ProtoZe otazka zptsobu vytdpéni je pro interpretaci nejstarSich dochovanych venkovskych domi
klicova, inicioval J. Skabrada v rdmci vychodoceské skupiny pamitek &tyfi cilené archeologické
akce, které mély tento problém napomoci fesit. Jednalo se o sonddZe v koutech obytnych mistnosti,
kde se kontinudlné nachdzelo otopné zatizeni. Ani jedna z akci (v recenzované knize poprvé publiko-
vanych) v8ak nepfinesla kyZenou nilezovou situaci, z niZ by vyplynulo, jestli se tu zprvu nachdze-
la dymna pec, nebo zde kamna stdla od pocétku. Zatim se tedy nepodafilo zopakovat archeologicky
objev dymné pece, u¢inény ve svétnici domu &p. 22 ve Zbe&né na Rakovnicku (Gabriel 1994). Uspé-
chem této sondae, jiZ rovn& inicioval J. Skabrada, byly ostatn& vyvolany pravé vyzkumy &tvefice
vychodoceskych domi. Ale ani zbecensky nalez pece nemuze slouzit jako opora per analogiam pro
interpretaci nejstarSich vychodoceskych domd. Trebaze se zde zbytek pece nachézi ,,predpisove*
piimo v koutu obytné mistnosti, jeji roubené stény v dnesni podobé kompletné pochédzeji z mnohem
mladsi stavebni faze, pfinejmensim o dvé stoleti.

Piislib, jak prolomit ,,zamrznuti“ debaty o vyvoji vytapéni venkovskych domu na pielomu stie-
dovéku a novovéku, predstavuji postupné pribyvajici ndlezy gotickych kachla, prifaditelné do kon-
textu poddanskych usedlosti. Novéjsi archeologickou literaturu, kterd prinasi doklady kachlt datova-
telnych ramcové do 16. stoleti (napf. Dreslerovd — Kypta — Sulc 2004; Sulc — Kypta — Jezek 2009),
ba dokonce do 2. poloviny 15. stoleti (Vaieka et al. 2012), ale J. Skabrada nereflektuje. V této sou-
vislosti opakované upozoriiuje na obecné zndmé dobové zminky o Skodach na venkovskych used-
lostech, zpusobenych béhem tficetileté vilky. Ze zdpisu jasné vyplyva, Ze v této dob€ byly domy
rolnikti béZné vytdpény kamny.

Skabradova tvodni stat zaujimé piiblizng desetinu strankového rozsahu knihy, zbytek z v&tsi
¢asti vypliuje katalog jednotlivych staveb, rozdéleny do tif oddila. Prvni z nich je nejrozsahlejsi
a nejdulezitéjsi, ¢ita 16 hesel obytnych domu, jejichZ prvni stavebni faze lze na zdklad€ vysledku
dendrochronologickych analyz klast do 16.—17. stoleti. Napadné se koncentruji ve vychodni polo-
viné Pardubického kraje, tfi tvori semknutou skupinu ve vychodnim Podkrkonosi a jeden solitérni
bod se nachdzi uprostied Ceskomoravské vyso&iny. V katalogu prevazuji domy vesnickych pod-
danskych usedlosti, zastoupeny jsou ale také stavby jiného socidlniho kontextu: hospody a domy
z okraju historickych jader malych mést. Katalogova hesla jsou stejné strukturovand, ale vzajemné
se lisi pojetim popisnych pasazi, hloubkou promyslenosti stavebniho vyvoje a také rozsahem a kva-
litou predlozené dokumentace. Nejktiklavéjsi rozdily vykazuje kresebna dokumentace. Kazdé hes-
lo obsahuje celkovy pudorysny pldan domu s barevné vyznac¢enym rozsahem stavebnich fazi. Nékte-
ré jsou digitdlné provedené, jiné ru¢né kreslené a vybarvené pastelkami, nékteré vérné zobrazuji
i detaily dvetf a oken, jiné maji formu skic. V téchto kontrastech se odrdZ{ nejen obecny technicky
vyvoj poslednich desetileti, ale i individudlni peclivost prizkumnikid a méricu. Katalog je vybaven
velkym mnoZstvim povétiinou kvalitnich fotografii, které z prevazné vétsiny poiidil J. Skabrada.
Kazdé z hesel obsahuje archivni reSersi, k nékterym je pripojen exkurz o opravéch, které prispély
k zachrané a rehabilitaci Casto zuboZenych staveb. Smutné nicméné je, Ze mnohé z mimoradné cen-
nych domu se dodnes nachdzeji v havarijnim stavu. A jeden byl neddvno zboten.

Pri listovan{ katalogem téchto Sestnécti objektti zaujme, Ze vétsina z roubenych, popf. z prevaz-
né Casti roubenych staveb prosla sloZitym vyvojem, ktery je srovnatelné dynamicky s proménami
méstské zastavby. Z nejstarSich konstrukci se nezfidka dochoval jen srub vlastni obytné mistnosti,
nékdy ale jen drobné fragmenty dievénych konstrukei. Jen nékolik médlo domi se dochovalo ve stavu,
ktery umoziiuje rekonstruovat celkovou vnitini dispozici pro faze ze 16.—17. stoleti. K pamatkdm
prvniho fadu bezesporu patif dim z Cerekvice nad Lou¢nou. Kmeny pouZité na jeho roubenou
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obytnou mistnost, mimotradné vysokou a rozlehlou, byly pokaceny v roce 1550, pfi¢emz z fady stop
vyplyva, Ze zdivo siné a patrového komorového dilu pochézi z jesté starstho obdobi. Neméné hodnot-
ny je dim z predmésti Havlickova Brodu, ktery ptedstavuje prvni polozku v chronologicky uspora-
daném katalogu. Na rouben{ jeho obytné mistnosti bylo pouZito dfevo pokdcené v zimnich sezénéach
1510/1511 a 1511/1512. Dnes tento diim stoji solitérné, doslova jako posledni exemplar svého druhu:
v knize reprodukovana fotografie z konce 19. stoleti zachycuje ptivodni urbanistickou situaci, jak dany
diam uzavird dlouhou souvislou fadu typové analogickych staveb (zjevné se stejné starymi jadry),
z nichZ vSechny ostatn{ zanikly.

Druhy oddil katalogu ¢itd rovnéZz 16 hesel. Sem jsou zafazeny domy, u kterych vyvstdva pode-
zfeni, Ze jejich nejstarsi stavebni faze takém mohou pochédzet z 16.—17. stoleti, a ddle pak domy
z 18. stoleti, jez vykazuji jesté celou fadu starobylych typologickych znaku. Treti oddil katalogu
o péti polozkach je vyhrazen roubenym polygonalnim stodolam. Nejstarsi vznikla tésné pred tfice-
tiletou valkou, nejmladsi na konci 17. stoleti.

Recenzovand kniha predstavuje mimotadné dilezity autorsky i editorsky pocin. Jeji hodnota tkv{
hlavné v tom, Ze uverejiiuje mnoho elaboratt stavebnéhistorickych prizkum staveb, jejichZ vyznam
prekracuje regiondlni hranice. Po ruce ji nutné musi mit kazdy badatel, stavebn{ historik stejné jako
archeolog, zabyvajici se vesnickou architekturou pozdniho stfedovéku a raného novovéku. Tiebaze
je kniha vysledkem dlouholeté prace mnoha lidi, nutno zdiraznit, 7 nebyt J. Skabrady, neexisto-
vala by. Je vlastné nepredstavitelné, jakym smérem by se obecné ubiral vyzkum vesnické architek-
tury bez jeho nedocenitelného vedeni. Klasikovo sebevédomti je tak na misté, ale Cas pro usindni na
vaviinech nenastal.

Jan Kypta
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