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Magdalenian with microlithic triangles revisited:
the case of the Hranice na Moravé Il —
Velka Kobylanka site (Pferov district, Czech Republic)

Znovu k magdalénienu s mikrolitickymi trojahelniky:
pfipad Hranic Il — Velké Kobylanky (okres Pferov)

Martin Monik - Vit Zdhordak - Jifi Drozd - Veronika Némcova

A recently acquired collection of 1332 knapped stone and 15 pebble or platy slate artefacts were analyzed
to verify the dating and origin of the well-known Magdalenian site Hranice Il — Velkd Kobylanka in the
Moravian Gate (Moravia, Czech Republic). The inhabitants of the site were processing a number of local
knapped stone materials rather than long-distance imports, though (locally available) erratic flints were
mostly used for tool manufacture. The most prominent as regards the typology of tools are a number of
microlithic triangles, already recorded in an older assemblage from the site, indicating the Older Dryas
age of the collection. The absence of raw materials from the south-west (e. g. the Olomucany chert) and
typological analogies from Eastern Germany and Poland indicate that the Magdalenians from Hranice
may have represented a colonization wave independent of the one that probably settled dozens of caves of
the Moravian Karst. The only "*C date acquired by us from the surface comes from the Atlanticum chrono-
zone (Holocene) and dates some younger activity at the site.

Magdalenian — Moravia — lithics — geometric microliths — raw materials

Analyza nové ziskaného souboru 1332 ks Stipané industrie a 15 valounovych nebo destickovitych bridli-
covych artefaktii byla provedena pro ovéreni datace a piivodu zndmé lokality Hranice Il — Velka Koby-
lanka v Moravské brané. Obyvatelé lokality vyuZivali fadu mistnich, spiSe neZ importovanych, surovin pro
vyrobu Stipané industrie, ackoliv k vyrobé ndastrojii byl vyuzivdan témér vylucné (lokdlné dostupny) eraticky
pazourek. Typologicky nejvyraznéjsi jsou zde mikrolitické trojiihelniky, zaznamenané jiZ pri analyze starsi
kolekce a napovidajici datovdni lokality do starého dryasu. Absence surovin z jihovychodu (napr. rohovce
typu Olomucany) a typologickd podobnost souboru s kolekcemi vychodni cdsti Némecka a Polska nazna-
Cuji, Ze hranickd lokalita moznd predstavuje nezavislou kolonizacni vinu, lisici se od té, kterd osidlila desit-
ky magdalénskych lokalit Moravského krasu. Jediné radiokarbonové datum, které se nam podarilo ziskat
Z kosti leZici na povrchu, vSak pochadzi z obdobi atlantiku (holocén) a souvisi s bliZe nespecifikovanou
mladsi uddlosti v lokalité.

magdalénien — Morava — kamenna industrie — geometrické mikrolity — suroviny

Introduction

Hranice III — Velka Kobylanka (HVK III; Prerov district, Czech Republic) is one of the
few open-air Magdalenian sites in Moravia and Czech Silesia (Czech Republic) alongside
Lostice, Prerov, Mokra — quarries I and V, Brno-Maloméfice — Borky I, and Zablati (Neru-
da — Nerudovd 2008; Neruda et al. 2009; Skrdla — Schenk — Zapletal 2008; Skrdla 1997;
2002; Skrdla — Kos — Prichystal 1999; Valoch 1963; Svoboda — Wodecki 1981). The site is
the largest regarding the amount of acquired lithic artefacts. Several collections of lithic
artefacts acquired through field-walking survey originate from the surroundings of the town
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of Hranice na Moravé and the Velkd Kobylanka site. However, the majority are a result
of non-professional research by amateur archaeologists and remain unpublished in private
collections. Only small-scale excavations occurred at Velkd Kobylanka site in the 1950s
and the 1960s, but researchers were unable to identify an intact archaeological layer (Kli-
ma 1951, 110; Dvordk — Valoch 1961).

Despite the vast collections (we use this term alternately with “assemblage” although
the old and new assemblages from HVK III probably both represent palimpsests of sev-
eral occupations of the site; cf. Maier 2015, 37) of artefacts, there are only five published
works about the Velka Kobylanka site. The first two described the discovery of the site
(Klima 1947; 1951). The third study was a high-school work by P. Neruda (1988). Neru-
da and Kostrhun (2002) revised the assemblages acquired at Velka Kobylanka and made
a compilation of local Paleolithic sites. The last effort was a bachelor thesis by V. Zdhordk
(2017) and has provided the basis for this paper. The assemblage analyzed here, number-
ing 1332 artefacts + 15 pieces of pebble and slate plate industry, comes from a systemat-
ic field-walking survey undertaken by one of the authors (J.D.) over the last two decades.
In this way, the origin and location of the artefacts are easier to estimate than, e.g., in the
case of the assemblages studied by Neruda and Kostrhun (2002). Through our analysis,
we try to verify (mostly on the basis of tool typology and analogy) the age of the Velkd
Kobylanka site, tentatively established as being Lower to Middle Magdalenian (Neruda —
Kostrhun 2002, 152), and to reconstruct its raw material economy and core-reducing tech-
nology. We also compare our results with the assemblage from the same site studied by
Neruda and Kostrhun and with similarly dated sites from Moravia and the neighbouring
areas of the Central European Magdalenian to see if they fit well into the recently formu-
lated regional Polish-Moravian Magdalenian group (Maier 2015, 98).

Geography and geology

Velk4 Kobylanka is a hill southeast of the town Hranice na Moravé, situated on the right
bank of the Be¢va River at WGS 84 coordinates 49.5435914N and 17.7560422E. Its alti-
tude is 362 m. As a result, it overlooks a significant part of the elongated corridor of the
Moravian Gate. Together with the nearby hills of Mald Kobylanka, Hirka and Skalka it
belongs to the easternmost part of the Malenik (Demek 1987, 337), an outcrop of Devo-
nian and Carboniferous rocks of the Bohemian Massif rising from under the nappes of the
Western Carpathian Flysch sediments. The natural borders of this (i.e., Malenik) geolog-
ical feature are the Bec¢va River and the Rac¢i and Hluzovsky streams. The Palacozoic rocks
are frequently covered with Miocene (clays) and Pleistocene (eluvial and colluvial depos-
its, loess, loess loams) sediments at the site (Pdlensky red. 1987). Today, the hilltop is
covered with deciduous forest and has the status of a nature reserve. Intensely cultivated
fields lie to the south towards the villages Cernotin and Hluzov. To the north begin the
orchards and outskirts of Hranice.

The site itself is situated in a saddle between the Velkd and Mald Kobylanka hills
(fig. 1). Other near sites with a variable number of lithic finds were described by B. Klima
(1947; 1951), P. Neruda and P. Kostrhun (2002), and some unpublished collections of
lithic industry were acquired in their vicinity, but HVK III seems to be the largest site in
the area.
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Fig. 1. Map of the Hranice na Moravé area (a) with different Palaeolithic sites known to date (I-XI). On the
right (b), dots mark GPS-recorded artefacts on the Hranice |1l — Velkd Kobylanka site in the saddle between
the Velkd and Mala Kobylanka hills. The dashed line shows the probable extent of the site on the basis of
older finds (not GPS-located). The town of Hranice lies in the valley below (image on the right downloaded
from Google Earth Pro).

Obr. 1. Mapa oblasti kolem Hranic na Moravé (a) s nékolika dosud znamymi lokalitami paleolitu (1-XI).
Napravo (b) znaci tecky nélezy artefaktd zaméfené pomoci GPS pfimo v lokalité Hranice 111 — Velké Kobylan-
ka. Carkované vyznacen pfiblizny rozsah lokality na zdkladé starsich nalezti (nezamé&tenych pomoci GPS).
Mésto Hranice leZi v Gdoli pod lokalitou (obrazek vpravo ziskan z Google Earth Pro).

Method

Over the last four or five years of a field-walking survey, the GPS coordinates of collect-
ed artefacts were recorded to estimate the area of the settlement at HVK III. These were
then plotted in the Google Earth interface. With regard to raw material estimation, in all
cases we used a stereomicroscope. Following older works about knapped stone materials
(Prichystal 2013), we used water immersion to observe better the characteristic features
of each raw material. Selected materials were also photographed macroscopically (fig. 2)
at variable magnifications (figs. 3 and 4).

The typology and technology of the analyzed assemblage were estimated on the basis
of well-known lithic industry manuals (Sonneville-Bordes — Perrot 1956; Sklendr 1989;
Demars — Laurent 1989; Inizan et al. 1999). Apart from specific tool types, we also clas-
sified every artefact to one of six categories, namely blades, flakes, tools, cores, unworked
raw material, and fragments. The category of blades covers artefacts whose length reaches
at least the double their width and which had not been subsequently retouched (these fall
within the “tool” category together with retouched flakes). Flakes do not meet the condition
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Fig. 2. Macroscopic character of knapped stone raw materials from Hranice Il — Velké Kobylanka. a, b:
chalcedony; c: glauconitic quartz arenite; d: silicified siltstone; e: plasma on contact with quartz sandstone/
arenite; f, k: menilite chert; g: probable Baltic (erratic) flint; h: radiolarite; i: Baska chert; j: blueish chert.
Obr. 2. Makroskopicky vzhled surovin stipanych v Hranicich 111 — Velké Kobylance. a, b: chalcedon; c: glau-
koniticky kfemenny piskovec; d: silicifikovany prachovec; e: plazma na kontaktu s kfemennym piskovcem;
f, k: menilitovy rohovec; g: pravdépodobné baltsky (glacigenni) pazourek; h: radiolarit; i: bassky rohovec;
j: namodraly rohovec.

of this size ratio. Tools were only estimated on the basis of their retouch (or burin blow),
i.e., no traseological observations were carried out. Cores, raw material and fragments are
artefacts related to the chaine opératoire and do not need more explanation.

Lastly, one charred bone collected from the surface in the north-west part of the site
was used for AMS radiocarbon (**C) dating. This was conducted at the Center for Applied
Isotope Studies of the University of Georgia in spring 2019.

Results

Distribution of finds within the site

As indicated in fig. I: b, most finds between the Velka Kobylanka and Mald Kobylanka
hills concentrate on the northern margin of the site area just over the NW slope falling to
the valley. The artefacts, however, were also collected more to the south on a gentle slope.
Two clusters of lithic artefacts thus seem to have formed here, possibly reflecting two dif-
ferent settlement or flint-knapping areas. It is hard to estimate, however, how significant
here has been the redeposition of sediments with artefacts by slope movement. Earlier
finds were also encountered on the same field closer to the Mala Kobylanka hill, SE of the
GPS-delimited area. Further finds will be probably situated directly on the summit of Vel-
ka Kobylanka hill which, however, is nowadays covered with forest and not suitable for
field-walking prospection.
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Raw materials

Knapped stone

The most numerous (929 out of 1332 pieces; tab. I — amounts by Neruda and Kostr-
hun 12002/ are also given; for some reason their sum is 2881) are erratic flints transported
to Moravia and Silesia by continental glacier in the Elsterian and Saalian glacial periods
(S’ibmva 1986; Gdba — Pek 1999). These tend to be variable in color, granularity, and ho-
mogeneity but still are usually easy to flint-knap, and frequently predominate at Moravian
Upper Palaeolithic sites (Prichystal 2013, 53—54). The southernmost intrusion of the con-
tinental glacier is supposed to have reached what is now Polom and Hustopece n. B.
(Tyrdcek 2011, 39), about 7 to 8.5 km ENE and E of HVK III, the minimum distance to
acquire flints from their occurrences. In this way, erratic flints practically represent local
material here. Flint artefacts on the site are always covered with at least a shade of white
patina so that, theoretically, they could be in exceptional cases mistaken for other fine-
grained chert/flint material. However, they frequently contain characteristic fossil micro-
fauna like sponge spicules, bryozoans (fig. 3: a), foraminifers, and others.

Similarly to the sample studied by Neruda and Kostrhun (2002), where erratic flints
were also predominant, the studied collection contained a significant number of artefacts
(282 pieces) made of another siliceous material, characterized by different authors as chal-
cedony matter (Neruda — Kostrhun 2002, 110) or chalcedony-chert (Klima 1951, 103).
The idea of Neruda and Kostrhun (2002, 110) was that this material had originated during
volcanic activity at Hon¢ova hirka near Ptibor, a well-known outcrop of Lower Cretace-
ous effusive rocks. This material is usually well-silicified, with frequent red pigment in its
matrix. There are pores with opaline rims (fig. 3: d) filled with chalcedony in the siliceous
matrix. The material is frequently partially covered with a white patina (fig. 2: a, b) which
is, unlike that of erratic flints, irregular, forming white angular patches. The fracture is not
always conchoidal so that core and blank surfaces are sometimes as well rather angular.

New assemblage Neruda - Kostrhun 2002
Raw material Amount % Amount %
Erratic flints 929 69.74 Erratic flints 2468 85.72
Chalcedony 282 2117 Chalcedony 360 12.50
Burned 22 1.65 Not estimated 14 0.49
Radiolarite 19 1.43 Radiolarite 12 0.42
Glauconitic sandstone 16 1.20 Silicified shale 2 0.07
Flysch cherts 12 0.90 Quartzite (“sun boulder”) 2 0.07
Quartz n 0.83 Quartz 2 0.07
Baska chert 9 0.68 Baska chert 3 0.10
Cracow chert 7 0.53 Silicified sandstone 1 0.38
Quartz sandstone 7 0.53 Menilite chert 5 0.17
Menilite chert 5 0.38 2879 100.00
Fe-rich sandstone 5 0.38 .
— - Tab. 1. Raw materials of knapped stone artefacts from
Silicified siltstone 5 0.38 the Hranice Il — Velkd Kobylanka site. Left — recently
Fe-ore 1 0.08 analyzed assemblage, right — assemblage analyzed
Plasma 1 0.08 by Neruda and Kostrhun (2002).
Blue chert 1 0.08 Tab. 1. Suroviny Stipanych artefaktt z Hranic Il — Vel-

ké Kobylanky. Vlevo nové analyzovany soubor, vpravo
Total 1332 |100.00 soubor analyzovany Nerudou a Kostrhunem (2002).
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Fig. 3. Knapped stone materials under a stereomicroscope (measures in um). a: Baltic (erratic) flint; b—d:
chalcedony; e: menilite chert; f: Western Carpathian Flysch chert.

Obr. 3. Suroviny Stipané industrie pod stereomikroskopem (méfitka v um). a: baltsky (eraticky) pazourek,
b—d: chalcedon, e: menilitovy rohovec, f: rohovec flySového pasma Zédpadnich Karpat.

At least two similar materials were used during the Moravian Palaeolithic. One is the plasma (or chal-
cedony-contact quartzite; Matysek 1988) frequently encountered at Hon¢ova hiirka, Zilina at Novy Jicin
and other sources of submarine extrusions and pillow lavas in the Silesian Unit of the Flysch Zone of the
Western Carpathians. This originated in connection with effusive ultrabasic submarine rocks, namely pic-
rites, at contact zones with surrounding sedimentary rock (i.e., siltstones and claystones). It is composed
of chalcedony with some carbonates, pyrite, illite and chlorite as accessories (ibid.) which give it its pre-
dominantly green and green-blue color. A blueish variety of plasma or hornfels was evidenced at the prob-
ably Epiaurignacian site at Senov-Sala3 1, about 18 km NE of HVK III. Another analogy is the “plasma”
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Wi

Fig. 4. Knapped stone materials under a stereomicroscope (measures in pm). a: Baska chert; b: plasma on
contact with quartz arenite; c: glauconitic quartz arenite; d: blueish chert; e: silicified siltstone; f: quartz
arenite.

Obr. 4. Suroviny Stipané industrie pod stereomikroskopem (méfitka v um). a: bassky rohovec; b: plazma
na kontaktu s kfemencem; c: glaukoniticky kfemenny piskovec; d: namodraly rohovec; e: silicifikovany
prachovec; f: kfemenny piskovec.

of south-western Moravia which, although macroscopically similar to the previous, originated through
the weathering of metabasic and basic rocks in the hot and wet Tertiary climate (Konickovd et al. 2015).
This material is composed of length-fast chalcedony, quarzine, moganite, A-opal, a-tridymite, and acces-
sories of chlorite, fuchsite, dolomite, Cr-spinellide, amphibole, pyroxene, ilmenite, titanite, zircon, and clay
minerals. It was evidenced as knapped-stone raw material, e.g., in the south-Moravian Late Palaeolithic
and Mesolithic (Eigner et al. 2015, 78-79; Monik 2012, 510) and then frequently in the Neolithic.
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Chalcedony from Velka Kobylanka, though not analyzed in thin section, is different from the two
mentioned types of chalcedony in at least two aspects: its color is rather bright greyish brown rather than
greenish or blueish, and it contains ichnofossils (fig. 3: b, ¢). There was no calcite or pyrite observable
either, but the latter may have been replaced by the frequent iron oxides (fig. 3: d). The microfossils are
quite exceptional (we evidenced them in one blank only) but still indicate that this material did not origin-
ate as hydrothermal dyke infill but rather through replacement of older sedimentary rock, possibly siltstone
or claystone (also the hornfels described by Matysek /1988/ may have originated this way). The evidenced
ichnofossils are coprolites and belong to an unidentified group of crustaceans which expelled fecal pellets
from their burrows or packed them in some of their dead-end side tunnels to form biogenic mud (see Shinn
1968; we also owe our thanks to Andrew K. Rinsberg and Paul Enos for their estimation). The pellets are
about 0.5 mm in diameter and up to 2 mm long (fig. 3: b, ¢) and are indeed clustered close to each other.
We may thus suppose the chalcedony is indeed of the Lower Cretaceous age, a period of intense submarine
volcanism in the area (Grabowski et al. 2003) which led to silica migration, enclosure and replacement
of older sedimentary rock. The exact outcrop of the chalcedony is unknown but due to its abundance at
Velka Kobylanka, may be situated close to the site.

The remaining materials are far less numerous. 22 pieces were burned beyond recog-
nition. A further 19 artefacts are made of radiolarites, i.e. chert varieties with some ad-
mixture of clay minerals and frequent radiolarians. The colours and pebble form of some
of the exemplars (fig. 2: h) indicate that the origin of these radiolarites is not necessarily
the Klippen Belt of the Western Carpathians but possibly also Flysch Belt sediments or
river gravels where they are also known (Misik 1999; Prichystal 2013). The gravels of the
Véh River cannot be excluded either, with approximate distances of 70 km as the crow
flies from the site. Radiolarites form a stable component of Middle Paleolithic to Bronze
Age assemblages from both Slovakia and Moravia. A further 12 pieces are made of un-
distinguished Flysch Belt cherts, where at least six of these are probably Mikuszowice
chert, a Lower Cretaceous layered chert-spongolite evidenced at a number of Silesian and
even Lesser Polish Palaeolithic sites (Foltyn — Jochemczyk 2013). This was in use from
the Upper Palaeolithic to Lower Bronze Age. One of the authors of this article (M. M.)
collected this material on the outcrops of Mikuszowice layers, 5 km north of Valasské
Meziii¢i. The material was not blueish or blueish-grey as most varieties described by
Foltyn and Jochemczyk but rather green to greenish-grey, similar to the artefacts from
Velk4 Kobylanka. Its matrix is filled with yellow clasts, probably fragments of calcite
(fig. 3: f). It is thus possible that the variability of Mikuszowice cherts is even greater than
that observed by the two Polish researchers.

Sixteen pieces are made of glauconitic sandstone or quartz arenite of Flysch Belt origin.
The amount of glauconite in its quartz matrix is about 5 % (figs. 2: c¢; 4: ¢); occasional
iron (hydr)oxides are also visible under stereomicroscope. This material was also eviden-
ced by Neruda and Kostrhun (2002, 110) and by two of the authors (J. D. and M. M.) at
the probably Epiaurignacian site Senov-Sala¥ 1. Glauconitic sandstones were also eviden-
ced in the South-Eastern Moravian Aurignacian site BorSice/Buchlovice (Skrdla 2010).
These, however, probably originated from other sources than those from Velka Kobylanka,
whose origin lies at the contact zone of local Lower Cretaceous volcanics (Matysek 1988).

Eleven artefacts are made of quartz which may originate in both glacial and glaciflu-
vial sediments, in Holocene river gravels, or in older (Culmian) sediments at the site. Nine
pieces are made of greyish-blue to dark grey Cretaceous chert with inclusions of coal frag-
ments (figs. 2: i; 4: a). This has been denominated as Baska chert by Prichystal (2013) and
its occurrences are more than 25 km to the North-East, around Stramberk and Hukvaldy.
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It was used mainly on a local basis, above all on sites at the break of the Pleistocene and
the Holocene.

Seven pieces are made of Jurassic Cracow flint. This is typically brown with a reddish
hue, and red pigment visible under stereomicroscope (Prichystal 2013). The artefacts from
HVKIII, contrary to those on erratic flints, are not patinated and may theoretically indicate
a younger (Neolithic) intrusion. In the experience of the authors, however, this material
doesn’t patinate so readily as erratic flints and may indeed represent Magdalenian imports
from outcrops in southern Poland, 170km distant.

Equally numerous was a quartz arenite well cemented with quartz (fig. 4: f) and with
much fewer glauconite clasts than in the above-mentioned quartz sandstone. Its origin is
unknown, but we may again suppose its relation to silica precipitation around Lower Cre-
taceous volcanic rocks of the picrite-teschenite association of NE Moravia. Following this
are five pieces of menilite chert, an Oligocene, frequently layered opaline material with
fossil remnants. Its color varies from white to black (figs. 2: f; k; 3: e). It has been eviden-
ced at both Neolithic (Hovorka — IlidSovd 2002, 72) and Palaeolithic (Neruda — Kostrhun
2002, 110; Klima 1969, 41) sites in Moravia and Slovakia.

A further five pieces are made of Fe-rich quartz arenite which originated, again, due to
thermal metamorphism during the Lower Cretaceous. This is evidenced in one of the arte-
facts where this contact between quartz arenite and magmatic vein infill (plasma) is visible
(figs. 2: e; 4: b). We may suppose that five pieces of silicified siltstone/shale originated in
a similar way (figs. 2: d; 4: e), or were at least influenced by silica migration linked to
Mesozoic volcanism. One piece of iron oxide also appeared, probably red ochre (haema-
tite) of uncertain origin, and one piece of plasma of greenish colour. Also linked to vol-
canic activity and related silica precipitation is probably one blueish chert with fragments
of calcite in its matrix (figs. 2: j; 4: d). The distinction between plasma and such cherts of
probably volcanic or sub-volcanic origin is, of course, difficult and would require further
petrographic research.

One fine-grained flint was noticed with parallel stripes under its cortex (fig. 2: g), as in
the cherts from the Ortenburg region (Elburg — van Kroft 2002), 350 km distant. Given it
is one piece only, and the variability of local erratic flints, this import cannot be taken for
granted. The overall character of Velkd Kobylanka Magdalenian lithics rather points to
local material use and the absence of imports from the south or the west. Finally, there were
evidenced five pieces of probably modern-age flintstones (not included in our analyses).

Other

Apart from knapped lithics, 13 pebbles and 2 plates made of tougher materials were evi-
denced in our assemblage (fig. /7). The used materials were Culm greywacke (8 pieces)
and shale (1 piece), a Devonian limestone from the Hranice karstic area and five artefacts
made on materials from the Carpathian Flysch Belt: two yellowish siltstones with glauco-
nite, one glauconitic quartz arenite (also evidenced among knapped artefacts), one bright-
brown sandstone also with glauconite, and one burned sandstone. All the used materials
probably come from the close vicinity of the site, but the pebbles must have been collected
in river gravels (the floodplain of the Bec¢va River lies 100 vertical metres below the site).
Some of the pebbles carry grooves similar to those evidenced at other Moravian sites
(especially Ochoz, Pekarna and the Byc¢i skala Caves; Valoch 2001, 151; Oliva 2015,
145-152). The grooves from Velka Kobylanka are not so unambiguously intentional as
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Tab. 2. Technological composition of

Category Amount % .

Blades 242 18.2 tfle assemblage from Hranice Il — Vel-
ka Kobylanka.
Flakes 489 36.7 Tab. 2. Technologické sloZeni souboru
Tools 134 10.1 z Hranic Il — Velké Kobylanky.
Cores 44 33
Raw materials 32 2.4

Fragments 391 29.4

Total 1332 100

those analyzed in France by Marschack (1972, 451) but still may indicate some kind of
notation. Unfortunately, we cannot altogether exclude either a younger origin of the groo-
ves given the context of the finding (agricultural field) of the pebble artefacts.

Technology

From the analysis of the acquired cores and debitage it is apparent that blade (and bladelet;
figs. 5: 9; 7: 13; 9: 9) production was the main focus at the site (242 pcs in total; tab. 2).
Flakes, although most numerous (489 pcs), originated rather as preparation products. The
majority of the cores (32 out of 44 pcs) were reduced by unipolar flaking (figs. 7: 21, 22;
8: 1, 3-5, 7-10; 10: 4-6, 8—10) although most (10 pieces) of the remaining cores show
opportunistic shifts of the main axis of blank detachment (fig. 8: 2; 10: 7). Less frequent
are double-platform cores (two pieces; fig. 8: 6, 11). Most cores were intensively reduced.
The biggest exemplar reaches almost 8 cm in length, but the majority of cores (73 %) are
smaller than 5 cm. Average core sizes were 3.8 cm in length (min. 1.14 cm, max. 7.9 cm),
3.7 cm in width (min. 1.18 cm, max. 6.95 cm) and 2.73 cm in thickness (min. 0.6, max.
7.31 cm). The size of the studied debitage was similar: the majority of blades were also
smaller than 5 cm. However, fragments of the largest blades are longer than the biggest
cores, the largest reaching 8.4 cm in length. The second-longest fragment is a remnant of an
even bigger blade as its mesial part is 7.6 cm long. It is clear, that the original cores, in this
case, must have been significantly larger than the cores present in the studied collection.

The frequent presence of a cortex (77.5 % of artefacts) indicates that the materials were
brought to the site in their natural form or just slightly preformed and processing occurred
on site. This is supported by the composition of the collection dominated by flakes and
smaller fragments (63 %) from the shaping and consecutive flaking stages of core reduc-
tion. Some of the flakes were utilised for the manufacture of tools; however, retouch is
rare (10 %) on flakes when compared to blades (25 % are retouched). This is in concord-
ance with the metrics of tools which also indicates that blades rather than flakes were the
desired supports for tool manufacture (graph I).

Evidence of core preparation is represented by 41 blades from core flanks (17 %). More
specific are three primary crested blades (1.2 %) and one secondary crested blade. Look-
ing at the used raw materials, the cores form three groups. The first group makes up one
half of the cores in the collection (22 pcs) and represents artefacts made of erratic flints.
The second group, represented by 12 artefacts, is made of chalcedony. This category also
shows the most shifts in the main axis of blank detachment (5 times). The last category is
made up of the other materials and consists of the remainder of the cores in the collection.
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Graph 1. Comparison of the length (x-axis) and width (y-axis) of blades (diamond), flakes (squares) and
tools (triangles) in the HVK Il assemblage. The lines show the linear function characteristic for all three
categories. It is apparent that the tools (middle line) are closer to blades (bottom line) than to flakes (upper
line). Sizes are shown in millimetres.

Graf 1. Srovnani délky (osa x) a 3itky (osa y) Cepeli (kosoctverce), Gstépt (Ctverecky) a néstroja (trojahelniky)
v kolekci z Hranic — Velké Kobylanky. Pfimky ukazuji linearni funkci pro kazdou technologickou kategorii.
Je zfejmé, Ze néstroje (prostfedni pfimka) leZi blize cepelim (spodni pfimka) nez ustépam (horni ptimka).
Rozméry udany v mm.

Apart from the mentioned categories, there are also 32 unworked pieces, 391 closely
unspecified fragments and 134 tools.

Typology

In the whole collection, there are 134 artefacts classified as tools, which makes 10 %
of the entire assemblage (1332 pieces). The preferred semi-products were blades and bla-
delets (60.7 % of described tools), the focus on flakes is also pronounced (37 %), while
tools on cores are rare (2.2 %).

This slightly contrasts with the pattern of preference of flakes to blades observed by Neruda and
Kostrhun (2002, 115). With regard to raw materials, the tools are mostly (124 artefacts, 92.5 %; tab. 3)
made on erratic flints, a further 10 pieces (7.5 %) were either burned (3 pcs; 2.2 %) or made on cherts from
the Carpathian Flysch zone (2 artefacts, 1.5 %), radiolarite (2 artefacts, 1.5 %), sandstone, chalcedony or
Cracowian Jurassic chert (1 artefact each, 0.7 % in each case). The low amount of chalcedony tools is
noticeable in contrast to the total number of chalcedony in the collection.

Endscrapers are represented by only six artefacts (4.5 % of tools). All but one burned piece was
made on erratic flints, mostly on cores (3 pcs; fig. 8: 2, 3), less on flakes (2 pcs; fig. 10: 2, 3) and blades
(1 pe; fig. 10: I). The low number of endscrapers was also observed by Neruda and Kostrhun (2002, 121)
and identified as a characteristic feature of their assemblage (see tab. 3).
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Material
el .73
Sl g| &|e|l<
Type ° '§ E .r_E é g Total | %
= o o | &= = w | U
blade endscraper 1 1 0.7
flake endscraper 2 2 1.5
core endscraper 2 1 3 2.2 endscrapers total: 4.5%
burin-retouched blade 7 7 5.2 combinations total: 5.2%
borer 5 5 3.7
small borer 20 20 14.9
multiple borer 4 4 3.0
hook (Zinken) 3 3 2.2 borers total: 23.9%
dihedral burin 20 | 2 1 23 17.2
multiple dihedral burin 3 111 5 3.7
multiple mixed burin 2 2 1.5
burin on natural surface 2 2 1.5
burin on broken blade 1 1 0.7
transverse burin 1 1 0.7
burin on retouch 7 7 5.2
multiple burin on retouch 1 1 0.7 burins total: 31.3%
laterally retouched blade 10 1 1 12 9.0
flake/blade with ventral retouch | 4 4 3.0
blade with bilateral retouch 1 1 0.7
notched flake 1 1 0.7 |retouched blanks total: 13.4%
sidescraper 2 1 3 2.2
piéce esquillée 1 1 0.7 | heavy-duty tools total: 3.0%
triangle 7 7 5.2
laterally retouched bladelet 8 8 6.0
bladelet with proximal retouch | 1 1 0.7
backed bladelet 4 4 3.0
truncated backed bladelet 3 3 2.2
small point 1 1 0.7
tanged bladelet 1 1 0.7 microliths total: 18.7%
Total 124 |3 (1|2 |2 |1 | 1] 134 |100.0
% 92.5|2.2/0.7(1.5(1.5/0.7 0.7 | 100.0
Neruda - Kostrhun 2002 | erratic flints | cherts | radiolarite | sandstone | chalcedony | Total %
endscrapers 34 1 35 6.6
burins 245 1 9 255 47.8
retouched blades 44 1 1 46 8.6
borers 79 1 5 85 15.9
sidescrapers 33 1 34 6.4
microliths 78 78 14.6
Total 513 1 2 1 16 533 100

Tab. 3. Raw materials of tools in the newly acquired assemblage (top) and the assemblage published by
Neruda and Kostrhun 2002 (bottom). In the latter, combined tools count as two separate tools.

Tab. 3. Suroviny néstroji v nové analyzovaném souboru a souboru publikovaném Nerudou a Kostrhunem
2002 (dole). V druhém pfipadé byly kombinované nastroje pocitané jako dva rGizné typy néstroja.



Fig. 5. Burins (1, 4, 22), burin on retouched blade/flake (3, 6), dihedral burins (21, 24-29), multiple burins
(5,7, 23), sidescraper (2), borers (8, 13, 14, 16), notched flake (15), multiple borer (17), pointed bladelet
(9), triangles (10, 11), backed bladelets (12, 18), denticulated triangles (19, 20). All are erratic flint apart
from one radiolarite (2), Baska chert (12) and chalcedony (24).

Obr. 5. Rydla (1, 4, 22), hranova rydla na cepeli/Gstépu (3, 6), klinova rydla (21, 24-29), nékolikandsob-
na rydla (5, 7, 23), drasadlo (2), vrtaky (8, 13, 14, 16), Gstép s vrubem (15), nékolikandsobny vrtak (17),
hrotité cepelka (9), trojuhelniky (10, 11), ¢epelky s otupenym bokem (12, 18), zoubkované trojihelniky
(19, 20). V3e eraticky pazourek kromé jednoho radiolaritu (2), badského rohovce (12) a chalcedonu (24).
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Fig. 6. Multiple burins (1, 20, 22), borers (2, 4-7, 9-15, 17-18), multiple borers (3, 8, 16), burins (19, 24, 26),
dihedral burins (21, 25, 27-28), burin on retouched blade (23, 29). All are erratic flint.

Obr. 6. Nékolikanasobna rydla (1, 20, 22), vrtaky (2, 4-7, 9-15, 17-18), nékolikandsobné vrtaky (3, 8, 16),
hranova rydla (19, 24, 26), klinova rydla (21, 25, 27-28), kombinace rydlo-retuSovana cepel (23, 29). V3e
eraticky pazourek.
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Fig. 7. Burin (1), transverse burin (2), multiple burins (3, 8, 15), burin on natural surface (4), dihedral
burins (5-7, 9-10, 12, 16, 17, 19, 20); borer (11), pointed flake (13), laterally retouched flake (14), backed
blade (18), cores (single-platform: 21, 22). All are erratic flint except one chalcedony (3) and one burned
piece (12).

Obr. 7. Rydlo (1), pfi¢né rydlo (2), nékolikandsobna rydla (3, 8, 15), rydlo na pfirozené plose (4), klinova
rydla (5-7, 9-10, 12, 16, 17, 19, 20); vrtak (11), hrotity GSté€p (13), G3tép s bocni retusi (14), Cepel s otupe-
nym bokem (18), jadra (jednopodstavova: 21, 22). V3e eraticky pazourek kromé jednoho chalcedonu (3)
a pfepaleného artefaktu (12).
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Fig. 8. Cores (single-platform: 1, 3—5, 7-10; re-oriented: 2; double-platform: 6, 11). All are erratic flint except
two radiolarite (1, 10) and three chalcedony (7-9) pieces.

Fig. 8. Jadra (jednopodstavova: 1, 3—5, 7-10; se zménénou orientaci: 2; dvoupodstavova: 6, 11). V3e era-
ticky pazourek kromé dvou kust z radiolaritu (1, 10) a tfi z chalcedonu (7-9).

Burins represent a substantial category of artefacts in the collection. With 42 pieces (31.3 %; or 49 /
36.6 % if combinations are included) they constitute the most numerous group among tools, similarly to
the older assemblage (47.8 %; Neruda — Kostrhun 2002, tab. 10; Dvordk — Valoch 1961, 156). There are
dihedral burins (23 pcs; figs. 5: 21, 24-29; 6: 21, 24, 28;7: 5-7, 9, 10, 12, 16, 17, 19, 20), burins on retouch
(7 pes; figs. 5: 1, 4, 22; 6: 26; 7: 1), multiple burins (8 pcs; figs. 5: 5, 7, 23;6: 1, 22, 7: 3, 8, 15; 9: 30),
multiple burin on broken blade (fig. 6: 20) or natural surfaces (3 pcs; fig. 7: 4), and one transverse burin
(fig. 7: 2). Seven pieces are burins on prominently retouched blades (the retouch not linked with a burin
blow) which were classified as combinations of burins and retouched blades (5.2 %; figs. 5: 3, 6; 6: 19,



Fig. 9. Blades with lateral retouch (1, 3, 7, 11, 14, 20, 23, 31), hooks (Zinken; 2, 16), blades with ventral
retouch (4, 13, 35), bladelets with lateral retouch (5, 17, 21, 22, 32), triangles (6, 26, 29), blade with bi-
lateral retouch (8), bladelet (9), borers and tiny borers (10, 12, 15), truncated backed bladelets (18, 19, 25),
backed bladelets (24, 27), small point (28), multiple dihedral burin (30), bladelet with proximal retouch
(33), tanged bladelet (34). All are erratic flint except one glauconitic quartz arenite (3), chalcedony (7),
chert of Cracowian Jurassic (8), and radiolarite (30).

Obr. 9. Cepele s bo¢ni retusi (1, 3, 7, 11, 14, 20, 23, 31), nevyrazné vrtéky (zobce; 2, 16), Cepele s ventrdlni
retusi (4, 13, 35), Cepelky s bo¢ni retusi (5, 17, 21, 22, 32), trojahelniky (6, 26, 29), Cepele s oboustrannou
retusi (8), cepelka (9), vrtaky a vrtacky (10, 12, 15), cepelky s otupenym bokem a retuSovanym koncem
(18,19, 25), cepelky s otupenym bokem (24, 27), hratek (28), nékolikanasobné klinové rydlo (30), cepel-
ka s proximalni retusi (33), cepelka s fapem (34). V3e eraticky pazourek kromé jednoho glaukonitického
piskovce (3), chalcedonu (7) rohovce krakovsko-censtochovské jury (8) a radiolaritu (30).
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Fig. 10. Endscrapers (1-3) and cores (single-platform: 4—6, 8—10; re-oriented: 7). All are erratic flint apart
from one radiolarite (8) and one chalcedony (7).

Obr. 10. Skrabadla (1-3) a jadra (jednopodstavova: 4—6, 8-10; se zménénou orientaci: 7). V3e eraticky
pazourek kromé jednoho radiolaritu (8) a chalcedonu (7).

23, 25, 27, 29). In this way, the percentage of combined tools in our assemblage is close to that of the older
collection (7 %; Neruda — Kostrhun 2002, tab. 10).

37 pieces (88.1 %) of burins were made of more or less patinated erratic flints. In two cases the burins
are made on Carpathian Flysch chert, two artefacts are burned, and one is made on radiolarite. A focus on
the production of burins is also visible in the category of production debris. There are 76 burin spalls in
the collection. Apart from two artefacts made of chalcedony, they are all made of erratic flint.

We have identified 32 borers (23.9 %) in the whole collection. All these artefacts were made on erratic
flint in different stages of patination. Most are small borers (20 pcs; figs. 5: 8, 13, 14, 16; 6: 6, 7, 10-15,
17, 18; 7: 11; 9: 12, 15) whereas classical borers (5 pcs; figs. 6: 2, 4, 5, 9; 9: 10), multiple borers (4 pcs;
figs. 5: 17, 6: 3, 8, 16), and hooks (Zinken; 3 pcs; fig. 9: 2, 16) are less numerous. One of the borers (fig. 6: 18)
is made on reutilised burin spall; another bears potential linear markings on its cortex (fig. 6: 14). This group
shows a great variability of shapes and the position of applied retouch forming the functional part of the
borers is also variable.
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Fig. 11. Pebbles (1-6; 9—15) and plates (7—8) from Hranice Ill — Velkd Kobylanka. Noticeable engravings
marked with white arrow. Culm greywacke (1, 2, 5-7, 10, 13, 14); glauconitic siltstone (4, 9); Culm shale (8);
Devonian limestone (3); bright brown sandstone with glauconite (11); burned sandstone (12); glauco-
nitic quartz arenite (15).

Obr. 11. Valouny (1-6; 9-15) a desti¢cky (7-8) z Hranic Ill — Velké Kobylanky. Vyrazné zéfezy vyznacené
bilou Sipkou. Kulmska droba (1, 2, 5-7, 10, 13, 14); glaukoniticky prachovec (4, 9); kulmskéa bfidlice (8);
devonsky vapenec (3); svétle hnédy piskovec s glaukonitem (11); prepéleny piskovec (12); glaukoniticky
piskovec (15).

With regard to retouched blades/flakes, these are represented by 18 pieces (13.4 %), mostly by blades
with lateral retouch (12 pcs; figs. 7: 14, 18;9: 1, 3, 7, 11, 14, 20, 23, 31), four blanks with ventral retouch
(fig. 9: 4, 13, 35), one notched flake (fig. 5: 15) and one bilaterally retouched blade (fig. 9: 8). This last
blade, apart from being unique, is made of Cracow chert and may represent a younger (Neolithic) intru-
sion (scarce LBK pottery fragments were also found at the site). Four pieces (3 %) are rather massive
(“heavy-duty”) tools — three of them sidescrapers (fig. 5: 2) and one a splitter/piece esquillée. Apart from
one sidescraper made on radiolarite, all are made on erratic flint.

With regard to microlithic pieces (25 pcs; 18.7 %), all made on erratic flints, the most prominent are
seven scalenes triangles. These were already evidenced in the older assemblage from the site (Neruda —
Kostrhun 2002, 126-127). Five pieces are (at least probably in the case of the broken pieces on figs. 5: 20
and 9: 29) retouched on all three sides (fig. 5: 10, 11, 19), whereas two pieces (fig. 9: 6, 26) are retouched
on their cathetuses only. This also answers to the ratio evidenced by Neruda and Kostrhun (2002). The
hypotenuse of the triangles is denticulated in two exemplars (fig. 5: 19, 20).

Furthermore, there are eight bladelets with lateral retouch (figs. 9: 5, 17, 21, 22, 32), and a bladelet
with proximal retouch (fig. 9: 33). More prominent are backed bladelets (4 pcs; figs. 5: 12, 18; 9: 24, 27)
and truncated backed bladelets (3 pcs; fig. 9: 18, 19, 25). Finally, there is a small point (fig. 9: 28) resem-
bling a knife of Kent type (evidenced e.g. in Zitného Cave in Moravian Karst: Valoch 1960, pl. VII/4),
and a fine tanged bladelet (fig. 9: 34) somewhat resembling the Late Palaeolithic pieces of the North Euro-
pean Plain except for the absence of ventral basal retouch.
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The amount of microlithic artefacts from HVK III is similar to that recorded in the older assemblage
(15.8 % of tools in Neruda — Kostrhun 2002, 126; also Klima 1951, 105) but much lower than in the Los-
tice (54 % of tools; mostly backed bladelets; Neruda et al. 2009, tab. 2) Magdalenian site. The acquisiti-
on of the material through fieldwalking-survey may be reflected here, whereas, in systematic excavation
(Lostice I), small scale finds were collected through sieving sediment. It has been suggested (Hock 2000,
102, Fototafel 6; Klima 1951, 106) that backed bladelets and triangles formed lateral parts of organic pro-
jectiles (e. g. harpoons) with frequent analogies in the Mesolithic.

AMS dating

The radiocarbon date acquired from the charred bone is 7230+25 BP. This answers to
8060+48 cal BP or 6110+48 cal BC, which means the Atlanticum chronozone (Bradley
1999). It is thus clear that the date does not correspond to the analyzed artefacts but re-
flects one of the later activities on the site.

Discussion

In total, we have analyzed 1332 knapped lithic artefacts (plus 15 pebbles and plates with
possible engraved markings) and classified them as regards raw material, technology and,
if possible, typology. Raw material procurement in the so-called Polish-Moravian Magdale-
nian group (Maier 2015, 98) is characterized by relatively larger distances covered by local
Magdalenian populations when compared to their neighbours from Bohemia, SW Germany,
and France. Lithics from HVK III, however, do not apparently answer this model as, apart
from the Cracowian chert, practically all used materials are of local (up to about 30 km
from the site) origin, similarly to the situation observed in Maier’s Vltava-Saale Group
(Maier 2015, 96). Radiolarites, used also for artefact manufacture in HVK III, have been
traditionally located to the White Carpathians (Klippen Belt of Western Carpathians, about
60 km distant) for most Moravian Palaeolithic assemblages, but, in the case of HVK III,
may in theory also have come from the Flysch sediments of the Western Carpathians, which
would as well make them more local.

One of the reasons for the discrepancy between HVK III assemblage and the predom-
inant procurement model in the Polish-Moravian Magdalenian is its location close to oc-
currences of fine-grained Baltic (erratic) flints within the Moravian Gate. Another reason
may be the older age of the assemblage from HVK III (when compared, e.g. to Moravian
Karst Magdalenian sites), conjectured by Neruda and Kostrhun (2002, 152) on the basis
of typology. Finally, the HVK III site may have used different subsistence and procurement
strategies than most (i.e., from the Moravian Karst area) Moravian Magdalenian sites due
to cultural influence from the VItava-Saale Magdalenian group (see above and Maier 2015,
95). In any case, neither the Olomuc¢any nor Rudice Formation cherts (see the overview in
Prichystal 2013), exploited in Magdalenian cave sites of Moravian Karst (as they outcrop
there), are present at HVK III and it is possible that HVK III hunters were simply not fa-
miliar with the Moravian Karst area. The Olomucany chert especially represents a stable,
though not predominant, material in South Moravian sites like Balcarka, Kiilna, Kolibky,
Pekarna, Barov4, By¢i skdla, Rytirska, Hadi or Zitného Caves (Nerudovd — Neruda 2010,
graph 1; Blinkovd — Neruda 2015, 288; Svoboda et al. 1995, tab. 2; 2000, 68; Seitl et al.
1986; Oliva et al. 2015, 90; Valoch 1965, 143—-148; Klima 1961, 280; Dvoridk et al. 1957)
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and also appears in the assemblage from the open-air site Lostice I in Central Moravia
(Neruda et al. 2009, 47), 50 km from the outcrops.

The well-known Middle (or early Central European) Magdalenian site in Maszycka Cave in southern
Poland followed the same procurement pattern as HVK III and 95 % of its lithics were of local origin
(Koztowski et al. 2012, 289). However, the similarity of raw material procurement between the HVK III
site and Maszycka Cave is probably just superficial as it is given, in the former case, by the above-men-
tioned availability of fine-grained erratic flints. The exploitation of local materials thus doesn’t necessarily
indicate different procurement strategies in HVK III to Moravian Karst Magdalenian sites (where erratic
flint also predominates among stone artefacts; Valoch 2001, 123). The composition of raw materials may,
on the other hand, mirror the seasonality and duration of the site’s occupation. During practically any
season, hunters can stay weeks or months on one site (Binford 1991) exploiting a range of local materials
at the expense of imported ones. This would also reflect the raw material economy evidenced at HVK 111,
but no relevant data (from faunistic or paleobotanical analyses, for example) are as yet available to work
on this seasonality hypothesis.

In terms of technology, it is apparent that blade production was the main focus at
HVK 111, as the analysis of cores, blanks and tools suggests. There were only 49 artefacts
identified as cores, mostly reduced from one striking platform. Unipolar flaking seems
to be typical for the earliest Central European Magdalenian (Koztowski et al. 2012, 289;
Neruda — Kostrhun 2002, 111) of the Polish-Moravian group (Maier 2015, 98), contem-
poraneous with the middle Magdalenian of Western Europe. The fact that most of the
Moravian Magdalenian assemblages usually exploited bipolar cores (Neruda et al. 2009,
57) may reflect their relatively younger age. The frequent presence of cortex at HVK III
(77.5 % of artefacts) indicates that the materials were brought to the site in their natural
form or slightly preformed and their processing took place on the site.

There are 134 artefacts in the whole collection which can be classified as tools. These
constitute about 10 % of the total number of artefacts. When looking at the raw materials,
the tool collection is quite homogenous with the bulk of tools (90 %) made on erratic flints.
This material was obviously preferred to the chalcedony-chert which, although the second
most numerous among all artefacts, was only exceptionally (1 piece) used for tool manu-
facture. The older assemblage (Neruda — Kostrhun 2002, tab. 1) showed a similar pattern
with just 3 % of the tools made on chalcedony chert indicating its application for knapping
practice rather than for practical use.

Both the new assemblage and the collection analyzed by Neruda and Kostrhun (2002)
differ from the Moravian Magdalenian sites excavated with modern methods in the relati-
vely low amount of microliths, a fact probably caused by overlooking small artefacts dur-
ing field-walking prospection. As regards other tool types, both collections are reasonably
similar, with the largest category of burins (31.1 % and 47.8 % respectively) followed by
borers (23.5 % and 15.9 %) and other tools. The presence of unclear forms (Skutil 1954,
459), the high number of borers, multiple borers and microlithic triangles in the older
HVK III assemblage was used to place the site in the Lower/Middle Magdalenian (Neru-
da — Kostrhun 2002, 152), making it the oldest Magdalenian site in Moravia. Burins have
also been considered typical for this stage; they also predominate in the new assemblage
from HVK III and probably reflect bone (probably horse and reindeer; Valoch 2001, 115)
and antler processing at the site.

Over time, the chronological position of HVK III has been modified on the basis of
radiocarbon dates (Valoch — Neruda 2005) from both Moravian and other Central Euro-
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pean sites (sadly, the only intact but numerically undated layers in Hranice area were
recorded in Hranice X abri; see below). The site has been considered comparable in age
(13 500-13 000 BP uncal.) to the earlier-mentioned sites from Poland and Germany (Dzie-
rzyslaw 35, Cyprzanéw /both Poland/ and Kniegrotte /Thuringia, Germany/; Valoch 2001
Valoch — Neruda 2005; Pottowicz 2006, 26; Feustel 1979, 878; Hock 2000, 92). Dzierzy-
staw especially is very close to HVK III, in both the geographical sense and the nature of
the collection. Dihedral burins predominate there, followed by geometrical microliths and
borers (Kostrhun 2004, 100). Radiocarbon dates place Dzierzystaw 35 to the Middle/Late
Magdalenian (Wisniewski et al. 2017, tab. 1), before the Bglling interstadial (Kostrhun
2004, 100; Pottowicz-Bobak 2009, 42) whereas Kniegrotte is undoubtedly of the Middle
Magdalenian age (Meier 2015, tab. A.6). This fact probably places the HVK III site in the
Older Dryas period (Neruda et al. 2009, 59), contemporaneous with the end of the Middle
Magdalenian (Bosselin — Djindjian 1988, fig. 9) in south-western Europe. This period is,
among other things, marked by the typological transition from scalénes bladelets to scale-
nes triangles (both elongated and denticulated) there (Langlais et al. 2012, fig. 7).

The chronological significance of microlithic triangles for the Central European Mag-
dalenian was discussed by Hock (2000, 112), who discarded it as artificial and based on
circular argumentation. It has been vindicated recently by Maier (2015, 59) who showed
the exclusive presence of triangles in assemblages older than 16 000 cal BP (13 200 “C BP
uncal). After this date, they were functionally substituted by organic barbed points (ibid.).
This early dating of Central European sites with triangles and, at the same time, their late
appearance in SW Europe leaves just a narrow time span if we suppose their common
origin (unlike Langlais 2008, 227). The HVK 111 site would have to be the result of Late
Middle/Early Late Magdalenian migration across Eastern Germany and the North Euro-
pean Plain (as the typology, used raw materials, and open-air character of the HVK Il site
indicate; cf. Oliva 2017, 126; Vencl 1995, 246-247). Similar in origin (migration from
Central German Magdalenian?), but supposedly younger, might be the LoStice I open-air
site (Neruda et al. 2009), for which we still lack radiocarbon dates.

There are three possibly older Moravian Magdalenian sites than HVK III, namely Bal-
carka, Nova Dratenickd and, potentially, Zitného Caves (Neruda 2010, 86). Although all
of them comprise geometric microliths within their lithic inventory, these are scarce and
not triangles: a lunate from Balcarka Cave (Neruda 2010, tab. 3); three trapezes, one knife
of Kent type, and a rectangle from Zitného Cave (Valoch 1960, pl. VII) and one rectangle
from Nova Dratenicka Cave (Valoch 1960, pl. IX). All these sites lie in southern Moravia
within the Moravian Karst. Although the dating of Nova Dratenick4 Cave is not unambig-
uous, as a whole the three may represent an independent colonization wave of Moravia,
having arrived along the Danube and giving origin to dozens of Late Magdalenian sites
from the Moravian Karst area.

With regard to the “C date of 6110 + 25 cal BC acquired from a charred animal bone
in HVK I1I, this reflects either human activity or a forest fire in a relatively warm climate
shortly after a steep rise of temperatures within the (Lower) Atlanticum chronozone (Holo-
cene; Bradley 1999, fig. 7.13). We can only speculate whether this find is connected with
the finds under a near-by abri/rock shelter of Hranice — Velka Kobylanka X (see fig. 1)
where two bladelets were recorded earlier in a stratified position (between the supposedly
Boreal layers 8 and 7; LoZek — Tyrdcek — Fejfar 1959, 200). If this were the case, we could
at least confirm the Holocene (i.e., Mesolithic) age of the layers. It seems evident, however,
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that neither the “C date nor the finds from the rock shelter are related to the Magdalenian
settlement of the Hranice area.

Conclusion

Recently collected and analyzed Magdalenian lithic assemblage from the Hranice III —
Velka Kobylanka site is similar in raw material use, typology and technology to that pub-
lished by Neruda and Kostrhun (2002) at the beginning of the 21* century. Knapped-stone
blanks were exploited here from single-platform cores to acquire both flakes and blades,
although blades were probably the desired final products. Burins predominate among tools
followed by borers whereas endscrapers are rare. Geometric triangles constitute a unique
phenomenon here in the Moravian Magdalenian and indicate, together with flaking tech-
nology, that the site ranks among the oldest within Moravia though probably not the oldest.

The close occurrence of erratic flints enabled the HVK III population to make use of
local stone materials. Long-distance imports are rare in the analyzed assemblage. In this
way, the site may seem to represent an exception in what is termed the Polish-Moravian
Magdalenian group (Maier 2015, 98) but, in fact, the preferred material here is the same
as in Moravian Karst sites (i. e. erratic flint). Whether this preference was also influenced
by a prolonged settlement of the site (and several short-distance movements) is impossi-
ble to tell because of the lack of relevant organic material in the collection. On the other
hand, the absence of raw materials common to more southern Moravian Magdalenian sites
(e.g. Olomucany chert) indicates, along with East German and South Polish typological
analogies, that the HVK Il site was colonized from the northwest and may bear no relation
to the mostly younger sites of the Moravian Karst. The site’s dating is uncertain but is
probably of the Older Dryas (Middle/Late Magdalenian) age. The only “C date acquired
by us from HVK III points to younger (Mesolithic) activity on the site, possibly connected
with two bladelets encountered in the 1950s under a near-by abri.

Part of this research was financed by the project 18-02606S of the Czech Science Foundation.
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Znovu k magdalénienu s mikrolitickymi trojuhelniky:
pfipad Hranic Ill — Velké Kobylanky (okres Pferov)

Obsahem ¢lanku je surovinové, technologickd a typologickd analyza souboru ziskaného povrchovou
prospekci za poslednich 20 let v dobre zndmé lokalité Hranice III — Velkd Kobylanka. Analyza suro-
vin Stipané industrie ukazuje, Ze byly vyuZivané predev§im mistni materidly (chalcedon) piipadné
suroviny importované z blizkych (eraticky pazourek) ¢i ojedinéle vzdalené&jSich zdroji (bassky
rohovec, rohovec krakovsko-Censtochovské jury) ze severovychodu ¢i (jiho)vychodu (radiolarit).
Tato strategie zdanlivé neodpovida trendu, ktery pro tzv. polsko-moravskou skupinu magdalénienu
navrhl A. Maier (2015, 98), je to ale zfejmé ddno vyskytem pazourku nedaleko lokality, nikoliv
nutné napt. odliSnou zasobovaci strategii mistnich lovcu-sbéraci. Suroviny z jiznich sméri chybi.
Technologicky ve Stipané industrii prevaZovaly asté€py, cilovymi produkty vSak byly spiSe cepele
odrdzené z jednopodstavovyvh jader, jak napovidd metrickd podobnost Cepeli a néstroji. Mezi
nastroji, vyrabénymi témér vyluéné z pazourku, jasné prevazuji rydla nad vrtaky a retuSovanymi
¢epelemi, naopak madlo je Skrabadel. Typologicky vyrazné jsou mikrolitické vrtacky doprovazené
¢epelkami s otupenym bokem. Surovinové, typologicky i technologicky tak novy soubor viceméné
odpovidd starsi kolekci analyzované Nerudou a Kostrhunem (2002). Mikrolitické a nékdy zoubko-
vané trojihelniky (triangles scalenes; Demars — Laurent 1989) zde ztejmé& maji chronologicky vy-
znam, zejména pokud jde o kulturni vliv z jihovychodni Evropy, kde se objevuji teprve na pfechodu
sttedniho a mladého magdalénienu (Langlais et al. 2012; fig. 7) ve starém dryasu. I s ohledem na
relativné nové ziskana '*C data (Valoch — Neruda 2005) je dnes ziejmé, Ze Hranice III — Velka Ko-
bylanka nenf nejstar$i magdalénska lokalita na Moraveé (Neruda — Kostrhun 2002, 152), ackoliv asi
spadd mezi starsi lokality v tomto regionu. Jejim specifikem je ale pravé typologie ndstroji a surovi-
nové zastoupeni. Ty se 1i§1 od magdalénskych lokalit Moravského krasu a naznacuji moZnost osid-
leni Moravy jak Podunajim, tak (v pfipadé Hranic) ptes dnesni Durynsko (analogie v Kniegrotte;
Feustel 1979, 878; Hock 2000, 92) a Severoevropskou niZinu (analogie Dzierzyslaw 35 a Cyprza-
néw; Pottowicz 2000; 2006, 26; cf. Oliva 2017, 126). N4 pokus o datovani této udalosti pomoci
zviteci kosti sebrané na povrchu ovSem v Hranicich — Velké Kobylance III ukdzal ¢asné holocenn{
(mezolitické) datum (8060+48 cal BP), které spiSe souvisi s osidlenim nedalekého abri Hranice X
(LoZek — Tyracek — Fejfar 1959).
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Mining and processing of the Stranska skala-type chert
during the Late Neolithic and Early Eneolithic periods

Tézba a zpracovavani rohovce typu Stranska skala
v obdobi mladého neolitu az starého eneolitu

Jaroslav Bartik - Petr Skrdla - Lubomir Sebela -
Antonin Prichystal - Ladislav Nejman

Stranskd skadla represents an important geological and archaeological site. It is also known for its rich
deposits of Jurassic cherts that were utilized in various ways during different stages of Moravian prehistory.
The substantial Early Upper Paleolithic occupation events are of great significance and have been subject
to several international research projects. Archaeological excavations targeting mining and workshop
areas were resumed in the last years with a focus on Late Neolithic and Early Eneolithic activities. This paper
introduces this project and summarizes recent results. Trends in the chipped industry within the Stranskd
skadla workshop area are outlined, focusing on raw material variability, technology-typology, chronology,
and socioeconomic aspects. The first indicators of the location and other aspects of post-Paleolithic mining
activities in the field of Strdanskd skala 111 are introduced and discussed in the context of mining and work-
shop activities of similar contemporary features in the Czech Republic and neighboring regions.

Moravia — Lengyel culture — Funnel Beaker culture — chert mining — workshop — chipped industry

Strdnskd skala predstavuje vyznamnou geologickou a archeologickou lokalitu zndmou také jako bohaty
zdroj jurskych rohovcii, které byly riiznou mérou vyuZivany po velkou édst moravského pravéku. V nékoli-
ka poslednich letech byl obnoven vyzkum téZebniho a dilenského aredlu na Stranské skdle, a to predevsim
se zamérenim na pozndni téchto aktivit v mladém neolitu aZ starém eneolitu. Studie pribliuje vysledky
prvaich vyzkumnych sezon projektu. Nastinén je zde vyvoj Stipanych industrii z dilenského aredlu, a to jak
z pohledu surovinové variability mistnich rohovcii, tak z hlediska technologicko-typologickych, chronolo-
gickych a socio-ekonomickych aspektii. Predstaveny jsou rovnéZ prvni indicie tykajici se lokalizace a cha-
rakteru post-paleolitické téZby rohovcii v poloze Strdanska skdla 11, jeZ jsou zasazeny do kontextu obdobné
datovanych teZebnich a dilenskych aredlii v ceskych zemich a okoli.

Morava — lengyelska kultura — kultura nélevkovitych pohar(i — téZba rohovcd — dilensky areal — Stipana
industrie

1. Introduction

Stranskd skéla is one of the most important natural, geological, and archaeological sites
in southern Moravia. It is located in the eastern part of the city of Brno, on the cadastral
territory of Slatina (fig. 7). Geomorphologically, it represents one of the elevations flanking
the eastern margin of the Brno Basin. While the southern part of the elevation is characte-
rized by a gently rising slope, the northern and northwestern sections are formed by a steep
rocky cliff. Geologically, Stransk4 skala is an isolated denudation relict of Jurassic lime-
stone which contains nodules of chert known as the Stranska skala-type (Prichystal 1987;
2009). The Stranské skala elevation and its lithic resources attracted humans from very
early on as an important place for habitation and raw material exploitation of siliceous rocks
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Fig. 1. Planigraphy of the Stranska skala and locations of currently excavated prehistoric sunken features.
Obr. 1. Planigrafie Stranské skaly a lokalizace doposud zkoumanych pravékych objektd.

(i.e. Stranska skala-type chert) during prehistory. The limestone was also quarried for buil-
ding stone and lime during the medieval period and later (including crinoidal limestone
utilized for building and ornamental stone; Koutek 1926; Prichystal 1987; 2009; Svoboda
2001, 21-23). The first people who probably utilized both the geographic setting and the
local lithic resources were Lower Paleolithic hunters who occupied a cave on a slope below
the northwestern cliff (above the Svitava River paleochannel) of the Stranska skéla rock
(Valoch 1987; 1995; 2003). No human occupation has been detected at Stranska skéila
during the Middle Paleolithic period, however during the Middle to Upper Paleolithic
transition (or Initial Upper Paleolithic period), the local cherts were intensely exploited
by the Bohunician people (both specialized lithic workshop sites and habitation sites:
e.g. Valoch — Nerudova — Neruda 2000; Svoboda — Bar-Yosef eds. 2003; Svoboda 1987a;
1987b; Skrdla 2017). The significance and utilization of the local chert continued during
the Early Upper Paleolithic with Aurignacian lithic workshops (Valoch 1954; Svoboda —
Bar-Yosef eds. 2003; Svoboda 1987a; 1987b; Skrdla 2017). During the Initial and Upper
Paleolithic periods, Stranska skéla chert was used as the principal raw material for the
larger territory of the Brno Basin and its surrounds (Svoboda 1987a; Skrdla et al. 2016;
Skrdla 2017). At Stransk4 skala ITa, Late Aurignacian artefacts stratigraphically located
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in the lower part of the loess layer overlie the Middle Aurignacian horizon (Svoboda 1991).
Although the Stranska skala limestone cuesta attracted epi-Gravettian hunters who prob-
ably utilized its landform shape in their hunting strategy (Svoboda 1991), they appear not
to have used the local chert. In terms of its Early Upper Palaeolithic occupation, Stranska
skala has been the focus of several international PhD research projects and it is one of the
richest and most important sites in Europe that has made a vital contribution to our current
understanding of this period.

People began to utilize the local cherts again at the end of the Neolithic period (Lengyel
culture). J. Svoboda (1985b; 2001, 23) discovered and excavated half of a large sunken
feature in 1984. One half of the remaining portion of this feature was re-excavated recent-
ly and dated to an earlier phase of the Moravian Painted Ware culture. The site was most
intensively exploited (in terms of area size and volume of exploited lithic material) during
the Eneolithic —i.e. Funnel Beaker culture (fig. 7). The rescue excavation of a large sunken
structure disturbed by water pipeline construction was realized during 1981-1982 (Cizmd-
Fovd — Rakovsky 1983; Svoboda — Cizmarova 1984; Svoboda — Smid 1 996). The excavated
structure was rich in lithics (products from all reduction stages) and therefore interpreted
as a primary workshop. Another Neolithic/Eneolithic sunken feature at Stranska skala IIT
was discovered nearby in 1983 (Svoboda 1985b). The excavation of a recent test pit confir-
med this feature to be the second large sunken Funnel Beaker culture feature (Bartik et al.
2018b, 145-146). Additional Early Eneolithic sunken features were discovered on the
northern slope of the Stranska skala elevation (site IV) in 2011, 2016 and 2018 (fig. I).
Evidences of Neolithic/Early Eneolithic activities are known also from the central part of
Stranska skéla (Site II; surface collections of K. Valoch and R. Ondracek) and its south-
western slope (Site Podstranska Street; Prichystal 1984, 19).

People also returned to Stranska skdla at the end of the Eneolithic period; a Bell Beaker
sunken feature was excavated in the field below the northern cliff in 2016 (site IV). Pre-
liminary results indicate extraction of low-quality cherts from the scree just above the site
(Bartik et al. 2018a).

A new project by the Institute of Archaeology in Brno began in 2016 and aims to in-
vestigate the remains of mining and workshop activities in the course of exploitation of
the Stranska skala-type chert during the Neolithic and Eneolithic periods. This is the first
article introducing this project; preliminary results concerning Stranska skala-type chert
exploitation during Lengyel and Funnel Beaker cultures are presented.

2. Methods

Extensive surface surveys realized by PS and AP beginning in the 1980s were aimed not
only at collecting lithics but also at documenting the spatial distribution of finds and under-
standing the prehistoric chert extraction methods. Although the surface extent of the lithic
cluster was successfully documented and several important finds were collected (e.g. FBC
hammer axe, Skrdla — Sebela 2003), the artefacts relating to chert mining (extraction tools)
are rare. The only evidence of possible extraction and primary processing was an area north
of the Lengyel culture sunken feature, where the field surface consists of shallow depressions
surrounded by clusters of limestone scree and chert artefacts in early stages of reduction
(raw material with several flake negatives, cortical flakes, prepared and abandoned cores).
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The most promising area of site III was surveyed using geophysical methods. The first
geophysical survey aimed to document the thickness of loessic sediments and mapping
the bedrock surface. Methods used include dipole electromagnetic profiling (DEMP),
vertical electrical sounding (VES), and ground penetrating radar (GPR; Hasek — Dostdl —
TomesSek 1998). A subsequent geomagnetic survey attempted to identify archaeological
sunken features and mapping of an area known from surface surveys as a possible extrac-
tion place (Milo — Tencer 2017). The authors identified several positive anomalies — pos-
sible archaeological sunken features — and subsurface dissimilarities in the area of the ex-
pected lithic extraction. One of the anomalies (the same as documented by Svoboda 1985b)
and two areas within the identified subsurface dissimilarities were selected for test pitting.

The 1980s excavations were conducted using methodology typical for the time — most-
ly shovelling of the sunken feature infill, with small tools used only for selected situations.
Excavated sediments were not sieved.

Since 2016, we significantly improved the excavation methodology. Excavation was
organized into units and individual spits. All excavated material from the sunken feature
was wet-sieved. A significantly greater number of small finds were collected using this
process, which also permitted a detailed study of the lithic reduction processes.

3. Lengyel culture

3.1. History of research

The Neolithic occupation of the Stranska skala hillside was documented during J. Svo-
boda’s survey in 1983 (Svoboda 1985a). Two of the trenches (test pits 3 and 4) dug by
a mechanical scraper disturbed sunken features which produced non-patinated lithics and
pottery sherds. Subsequently, J. Svoboda enlarged test pit 4 (10 x 10 m) in 1984 and
excavated Paleolithic site SS-1Ila (Svoboda 1985b; 1987b) and one half of a large sunken
feature (up to 5 m in diameter) that yielded a collection of lithics and characteristic Len-
gyel pottery. At the bottom of the sunken feature, a hearth and a child burial were discover-
ed (Svoboda 1987b, 11; 2001, 23). The material from J. Svoboda’s excavations was going
to be analyzed and published (cf. Svoboda 1985a), however, the researchers who posses-
sed the material (I. Rakovsky and P. Kosturik) passed away and most of the excavated
material is currently reported as missing. Currently, the only materials available for study
are the lithics from the sunken feature excavated in 1984 (SS-IIIa). In addition, A. Pri-
chystal, P. Skrdla and J. Bartik collected an assemblage of surface artefacts from this area.
One of the most important finds is a possible zoomorphic sculpture knapped from a local
chert (Prichystal 2019).

The state of art as described above justified a revision excavation. In order to clarify
the documented Neolithic occupation in more detail (radiocarbon dating, identification of
individual phases within the Neolithic timeline, raw material, technological and typolog-
ical analyses of lithics), another quarter of the SS-III sunken feature (southwestern) was
excavated in 2017 (Bartik et al. 2018b, 145—-146). The northwestern quarter was left un-
touched for future excavations.

The 2017 trench (S2/17) was 250 x 220 cm in size (fig. 2) reaching the bottom of the
sunken feature at a depth of 122 cm. Visual examination of two perpendicular profiles
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Fig. 2. The Lengyel culture feature No. 6/84. A — a view of the western part of a sunken feature excavated
in 1984 (Archive of the Institute of Archaeology in Brno); B — location of the test pit No. 2/17 in the con-
text of earlier excavation and a geophysical survey; C — a view of the south-eastern part of sunken feature
excavated in 2017; D — stratigraphy of the infill.

Obr. 2. Objekt kulrury s moravskou malovanou keramikou 6/84. A — pohled na zépadni polovinu objektu
zkoumanou v roce 1984 (archiv ARUB); B — poloha revizni sondy 2/17 v kontextu star§iho vyzkumu a geo-
fyzikéIni prospekce; C — pohled na jihovychodni ¢ast objektu zkoumanou v roce 2017; D — stratigrafie vyplné.

allowed identification of seven separate, macroscopically distinct stratigraphic contexts.
The top of the profile consisted of a 25-30 cm thick layer of plough soil (c. 100). The un-
derlying thin, grayish-black layer was rich in archaeological finds (c. 109). The next layer
(c. 110) was light grayish-brown with occasional limestone pieces. Interstratified by a wedge
of soil mixed with loess ochre-yellow in color (c. 111) was dark brownish-gray sediment
which accounted for bulk of the stratigraphy (c. 112). At the bottom was a dark brownish-
black sediment (c. 113) and several loess lenses — possibly a collapsed wall. A 6-10 cm
thick band of burnt orange clay was observed 18 cm above the bottom. The 2017 trench
did not document the extent of a hearth excavated in 1984. The pit walls are conically nar-
rowed from top to bottom with a step before the lowermost layer that is rich in charcoal
(c. 115). The bottom is irregular. The prevailing part of archaeological finds was distribu-
ted within the upper part of profile and the density of finds decrease with increasing depth.
Contexts 111, 113, and 114 were sterile. The finds are summarized in tab. 1. Several
hundred lithic artefacts were obtained from wet-sieving of the sunken feature sediment
infill.

In contrast to the 1984 excavation, the 2017 excavation yielded a significantly smaller
amount of non-lithic material such as pottery. The 2017 pottery collection consists of
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onert | P potry | pau | Aimalostologcl [ Sone macriitic [ Stone Ty
109 483 48 4 10 3 3 551
110 63 7 - - 2 2 74
112 24 8 - — 3 — 35
115 7 2 - - — — 9
¥ 577 65 4 10 8 5 669

Tab. 1. Distribution of archaeological materials within structure No. 6/84 infill (excavation 2017).
Tab. 1. Distribuce archeologického materidlu ve vyplni objektu 6/84 (vyzkum 2017).

mostly undiagnostic fragments with body fragments being most common. Only two frag-
ments are considered significant: one with a rounded rim and a small body fragment with
an indistinct, slightly flat lug. Small lumps of daub were also recovered.

Other finds include an amorphous fragment and a massive flake, both from Zelesice-
type metabasite. Also, quartz pebbles were used as small hammers or abrasion stones
(8 pieces including the fragments). These quartz pebbles were probably used for dorsal
abrasion (i.e. abrasion of a sharp edge between the core platform and the core frontal
surface) before artefact removals that are visible on the artefact butts. Other finds include
several small bone fragments and limestone flakes. A silicified fossil brachiopod identified
as Rhynchonella is an interesting find. It was collected on the nearby limestone outcrops,
or separated from the parent rock during the knapping process.

White patinated artefacts from disturbed Paleolithic layers (where the bottom of the
sunken feature bordered the interpleniglacial soil, cf. Svoboda 1987a) were identified in
the sunken feature infill (55 items).

As mentioned previously, the pottery from the 1984 excavation is currently unavaila-
ble for study and the material from 2017 only has undiagnostic pottery sherds so antiqui-
ty of the sunken feature cannot be determined by relative chronology. A charcoal sample
collected from the bottom of the sunken feature (c. 115) produced a date of 5,740 +40 BP
(Poz-105553) placing the Lengyel occupation to the end of phase I of the Moravian Paint-
ed Ware culture (cf. Kuca et al. 2012).

3.2. Lengyel culture lithic industry
3.2.1. Raw material

While the 1984 excavation yielded a collection of 172 lithics, the 2017 excavation re-
sulted in a collection of 577 lithics (tab. 1). The volume of excavated sediment in 1984 was
double that of 2017. This disproportionate difference in yield reflects different excavation
techniques (wet sieving of all excavated sediments in 2017). All artefacts were produced
from local chert. Although 45 artefacts were burnt (6 % of assemblage), the characteristic
features (banding, crinoids, cortex) confirm they are from the local chert. The range of
individual chert sub-types based on A. Prichystal’s (1987; 2009) division indicates the
presence of almost all defined varieties. The dominant sub-type is olive-gray colored va-
riety A with a coarse white cortex, followed by non-banded gray to bluish-gray variety D.
Nine pieces were of the ocher-yellow variety E, often banded, and one piece of the red
colored variety F.



Archeologické rozhledy LXXI-2019 379

Excavation 1984 Excavation 2017 TOTAL
No. Technological categories without contexts contexts 1984+ | %
T 109[ o[ 2|15 | § | 2017
Tla | raw material - - - - - - - -
1b | raw material with testing scars - 1 - | - | - 1 1 0.1
Y = 1| - -] -1 1 0.1
2a | first blank 1 - 1 - - 1 2 0.3
2b | massive blank 2 1 - - - 1 3 0.4
2c | cortical blank 6 14 | 1 - - |15 21 2.8
2d | blank with cortex part 13 45 | 6 - - | 51 64 8.5
2e | crested flake from core 1 2 1 - | - 3 4 0.5
2f | crested blade from core - 4 - - - 4 4 0.5
2g | undercrested flake - - - - - | - - -
2h | undercrested blade - 1 - - | - 1 1 0.1
2ch | trimming blade - - - - - | - - -
2i | trimming flake 9 14 | 4 - - |18 27 3.6
2j pre-core - - - - - | - - -
2k | prepared core - - - - - | - - —
AL 32 81 |13 | — | — | 94 126 16.7
3a | reduced core - 1 - | - | - 1 1 0.1
3b | flake with lateral cortex - 5 - |- -15 5 0.7
3c | blade with lateral cortex 3 2 2 - - 4 7 0.9
3d | microblade with lateral cortex - - 1 - | - 1 1 0.1
3e | final flake 4 27 | 4 2 - 133 37 4.9
3f | final blade 2 5 3| - | -1 8 10 1.4
3g | final micro-blade 4 21 | 1 2 - | 24 28 3.7
3h | outrepassé - i e e B - =
ALl 13 61 | 11 4 - | 76 89 11.8
4a | blank rejuvenating flaking surface 1 2 2 - - 4 5 0.7
4b | blank rejuvenating striking platform - 3 - | - | - 3 3 0.4
4c | secondary crested blade from core — - | - - - | - - —
T IV 1 502 | -|-1]7 8 1.1
5a | remnant core 7 19 |1 - - |20 27 3.6
5b | core fragment 1 10 | - - - |10 1 1.5
5c | blank fragments 106 145121 10| 1 (177 283 37.9
5d | chips 12 161 15| 10| 6 |192 204 273
5e | splinters - - | - — - | - - —
YV 126 335/ 37 |20 | 7 |399| 525 |70.3
TOTAL 172 483 | 63 | 24 | 7 |577| 749 100

Tab. 2. Dynamic clasification of the technological phases within the Lengyel culture lithic industry from
feature No. 6/84.
Tab. 2. Dynamicka klasifikace technologickych stadii Stipané industrie v objektu lengyelské kultury 6/84.

3.2.2. Technology

Technological analysis (fab. 2) suggests workshop elements e.g. high proportion of
waste products (70.10 %) and core preparation products (16.81 %). The waste category
includes amorphous raw material fragments, flake fragments, and small debris (microchips
and microfragments) recovered during wet-sieving. Exhausted cores (27 items) and core
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Fig. 3. Selected chipped
artefacts from the Lengyel
culture feature No. 6/84.
Obr. 3. Vybrané stipané
artefakty z objektu len-
gyelské kultury 6/84.

fragments (11 items) are also included in the waste category. The information gleaned
from these core artefacts made it possible to piece together the technology and to define the
target products. The prevailing type (with several exceptions — pyramidal to prismatic) is
a single platform (unipolar) boat-shaped core (fig. 3). The negative scars of final removals
visible on the front (production) surface indicate that blades or microblades were the target
products. While most of the cores show core back preparation (decortification), the cortical
back was documented only on several (often very flat) cores. The frontal (production) core
face was wide and shows 5 to 7 blade negatives. Another core type present is made on
a thin plate (not nodule) and reduced from two narrow edges (fig. 3: 32). A similar tech-
nique is known from Bavaria and adjacent regions, where it was applied to Arnhofen type
plate cherts (Weining 1989; Binsteiner 1990; Burgert — Kapustka — Benes$ 2018). The core
preparation products include decortification flakes, both fully cortical and semi-cortical,
frequently occurring non-cortical flakes from different stages of production, and crested
blades and flakes that indicate the use of the frontal crest preparation technique.
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The proportion of (expected) target blanks (7.33 %) supports the workshop hypothesis.
The production of large, straight blades is supported by corresponding negatives on cores.
They were transported off-site as the target products — this is consistent with our hypothesis
of workshop activities. Only a small number (often broken items, smaller items and blades
with lateral cortex) were found in the sunken feature infill — probably discarded waste or
the result of post-depositional processes (tab. 2). There were twice as many smaller micro-
blades (<10 mm in width) as blades (29 : 17). Only 8 blades/microblades were complete.
All other items were fragments. Most blade fragments were either originally longer blades
with broken distal tips, or short proximal blade fragments. Detailed metrical analysis was
not possible due to the high degree of breakage. An indirect method for examining the
metrical characteristic of target products is measuring their negatives on cores. In this case,
the cores are often exhausted and the negatives on their surfaces are negatives of the latest
removals which are probably smaller than the flakes removed earlier. The average length
is 39.8 mm (min: 30 mm, max: 52 mm) and average width is 10.7 mm (min: 5 mm, max:
19 mm). A small group of flakes are probably preparation or secondary products.

We can conclude that the Lengyel culture technology at this site can be described as
oriented towards the production of blades from single platform cores that are triangular
(boat-shaped) to prismatic in shape. The cores often possess a frontal crest and were often
decorticated. The high proportion of regular blades with relatively large flat butts, semi-
circular shaped on their ventral surface, indicates indirect percussion with hard organic
material punch (Inizan et al. 1999). Blade regularity is related to the aplication of dorsal
reduction/abrasion determined on 25 % of target products. Small quartz pebbles were pro-
bably used for dorsal abrasion — one such complete item was discovered in the upper part
of the infill.

3.2.3. Typology

The number of tools is small (9 items, 1.2 %). With the exception of two items —
a wedge-shaped core reutilized for a side scraper and a laterally retouched blade (on its
ventral side; fig. 3: 14) — the tools were made on flake blanks. They include a notch on
a preparation flake (fig. 3: 26), two bilaterally retouched flakes (one of them triangular in
shape; fig. 3: 8), an atypical flake end scraper (fig. 3: 1), a small flake end scraper with
a partly broken off retouched fragment, a small flake fragment with a slight truncation
(fig. 3: 4), and a laterally retouched flake (fig. 3: 25). The retouched tools also include
artefacts with traces of utilization including a partly retouched flake and a flake with indis-
tinct sickle gloss (fig. 3: 23).

4. Funnel Beaker culture

4.1. History of research

The hilltop site labeled Stranska skéla III is situated in a large field with adjacent gar-
dens at the summit of Stranska skéla. The surface artefact cluster covers an area of 0.1 km?.
The Funnel Beaker culture site at Stranska skéla III was discovered in a trench dug for
water pipeline construction. Subsequently a large sunken feature was excavated over two
seasons in 1981 and 1982 (CiZmdrovd — Rakovsky 1983; Svoboda — Cizmdrovd 1984).
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Fig. 4. Funnel Beaker culture feature 1/81. A — stratigraphy and field documentation; a—c — workshop fea-
tures (modified after Svoboda - Smid 1996); B — a feature after excavation in 1982 (Archive of the Institute
of Archaeology in Brno); C — a selected antler pick; D — detail of a limestone accumulation (Archive of the
Institute of Archaeology in Brno).

Obr. 4. Objekt kultury nalevkovitych pohart 1/81. A — stratigrafie a terénni dokumentace; a—c — dilenské
objekty (upraveno podle Svoboda - Smid 1996); B — objekt po dokon&eni vyzkumu v roce 1982 (archiv ARUB);
C—jeden z nalezenych parohovych kopact ; D — detailni foto kumulace vapencovych blokii (archiv ARUB).

The results of those excavations were published later (Svoboda — Smid 1996). Another
large sunken feature located 150 m to the east in the same field was partly excavated in
2017. In addition, two other sunken features were excavated on the north-facing slope of
Stranska skala (SS IV) — the first was a furnace excavated in 2011 and the second a large
feature sampled in 2016. These features are described separately in the following chapters.

4.2. Stranska skala II1

The first archaeological excavation targeting post-Paleolithic occupation at Stranskd
skala was realized during 1981-1982. In 1981, a trench for a water pipeline that extended
across the Stransk4 skala elevation from south to north disturbed a large sunken feature
near the 298.6 m a.s.l. elevation marker. The site was labeled Stransk4 skéla III and exca-
vated over two summer seasons (CiZmdrovd — Rakovsky 1983; Svoboda — Cizmdrova 1984).
The uncovered sunken feature was dug into loess overlying an interpleniglacial soil con-
taining Bohunician artefacts. The pit was elongated in shape with the long axis oriented
north-south (fig. 4: A). It was 48.0 x 25.0 x 1.5 m in size with the shape resembling an
irregular 8-figure. This was interpreted as a likely indication of two or more overlying pits.
The bottom was irregular with various depressions (fig. 4: A, B) that the excavators inter-
preted as a result of “chaotic” loess exploitation. Although loess exploitation was a prima-
ry function of this feature, several secondary sunken features were subsequently dug into
its bottom when the feature was already partly filled by sediments. Storage pits, furnaces,
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Fig. 5. Funnel Beaker culture feature No. 7/17. A, B — a view of the feature during excavation in 2017;
C — stratigraphy of the infill.

Obr. 5. Objekt kultury nélevkovitych pohért 7/17. A, B— pohled na objekt v pribéhu vyzkumu v roce 2017;
C — stratigrafie vyplIné.

and workshop pits were identified. The latter were oval in shape with flat bottoms filled by
archaeological material including limestone blocks (fig. 4: D), osteological material, and
lithics that possessed a workshop character (Svoboda — Smid 1996, 79, 85-86). Although
the excavators identified the feature as a “lithic workshop”, its use was more complex and
it served many functions over time — a lithic workshop was only one of those functions.
The infill also contained child skeletal remains in the northern part of the feature (Cizmd-
fovd — Rakovsky 1983, 21) however, details concerning its position and possible grave
goods are not available. The sunken feature infill consists of three main types of sediment.
At its lowermost extension it reached a brownish-gray layer with blocks of loess fallen
from pit walls. The other layers — a brownish-black soil and a black humic soil — were re-
stricted to the features in the central part only (Svoboda — Smid 1996, 79; fig. 4: A).

The above mentioned “workshop features” containing many of the stone artefacts made
from local cherts were concentrated in the southern part of a large sunken feature (sectors
14, 16, 17) with dimensions 3.0 x 2.0 x 0.4-0.5 m. Seven red deer antler fragments inter-
preted as picks used for chert nodule extraction were found in the southern part of the large
sunken feature (fig. 4. C). The excavators also described two furnaces located on two walls
opposite each other and interpreted as possible heating units used to improve the efficiency
of nodule separation from the limestone rock (Svoboda — Smid 1996, 79, 86, 96).

In order to clarify the cultural affinity of the sunken feature 2/83 rich in lithics disturbed
by the 1983 test pit 3 (Svoboda 1985a), a new test pit was dug in its vicinity in 2017. The
location of the 2017 test pit has moved several meters north from the 1983 test pit to avoid
a water pipeline detected by the geophysical survey (HaSek — Dostdl — TomeSek 1998;
Milo — Tencer 2017; fig. 7). The test pit dimensions reached 4 x 1 m (fig. 5: A, B) and the
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Contex | PP T potiery | pauy | Animaletelotcal | Sone pacolitic | Sione T
101 2170 195 13 147 - - 2525
102 1714 673 26 632 1 - 3046
106 66 28 8 13 1 6 122
108 38 25 - 8 - — 71
¥ 3988 921 47 800 6 5764

Tab. 3. Distribution of archaeological materials within structure No. 7/17 infill.
Tab. 3. Distribuce archeologického materialu ve vyplni objektu 7/17.

whole area was located inside a sunken feature of unknown dimensions. The cut sunken
feature was bowl-shaped along its longer axis. The bottom of the sunken feature was ir-
regular, at a depth of 0.9—1.0 m deep below the topsoil / loess boundary. Eight distinctive
contexts were identified (fig. 5: C) below the 30-35 cm thick layer of plough soil. The
uppermost context (c. 101) consisted of a dark brown soil, grading into grayish-black sedi-
ment in places. It was rich in archaeological material including a large number of orange-
colored daub lumps (fig. 5: C). The underlying layer (c. 102) consisted of compact, light
grayish-brown sediment and represents the thickest horizon in this feature. Within the latter
context, three sub-contexts were defined: a gray ashy layer (c. 103) with burnt knapped
artefacts (a possible hearth), and two loess lenses (c. 104 and 105). The lower part of the
infill contained two similar contexts — a light brown (c. 106) and light yellowish-brown
(c. 108) sediments interstratified with a loess lens (c. 107) in the northern part of the sunken
feature. A circular pit 0.3 m in diameter and 0.2 m in depth containing several fragments
of a large pot / amphorae was located within the central part of the trench.

As all of the excavated sediment was screened according to the individual contexts, the
collection of finds (pottery, daub, osteological material, and knapped artefacts) includes
many such small items. The spatial analysis indicates a concentration of finds within the
central part of the sunken feature and the analysis of vertical distribution of finds indicates
a concentration within the two uppermost contexts (101 and 102) and a gradual decrease
of finds with increasing depth (zab. 3).

The pottery analysis places the occupation to the earlier phase of Funnel Beaker culture
(fig. 6). This is consistent with classification of the oldest material from the sunken feature
excavated in 1981-1982 (cf. Svoboda — Smid 1996, 97; Smid — Bisko — Prichystal 2017).
The charcoal sample from context 102 yielded a date of 5,060+35 BP (Poz-105518).

It was not possible to document the shape and dimension of this sunken feature and its
relationship to sunken feature 2/83 excavated by J. Svoboda in 1983 (part of the same
sunken feature, or a different sunken feature?) due to the limited extent of the test pit
itself. As the geophysical readings were partially obscured by the water pipeline (fig. 7),
the sunken features already partially excavated in 1983 and 2017 can be directly targeted
by a large-scale excavation. Observations during the surface survey suggest a darker soil
present in the ca 10 x 6 m area.

4.3. Stranska skala IV

A large surface artefact cluster had previously been recorded in the field below the
northern margin of the Stranska skala rock. The 2016 surface survey yielded a collection
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of 88 artefacts including 12 cores at different stages of reduction. The positions of those
artefacts were recorded using GPS and the spatial distribution analysis indicates that the
cluster is c. 50 m in diameter. Recently, two sunken features were excavated in this area —
the first on its eastern margin (an isolated furnace, 2011 excavation) and the second on its
western margin (a large sunken feature, 2016 test pit).

In 2011, P. Matéjec surveyed the eastern margin of the Strdnsk4 skéla IV surface arte-
fact cluster discovering a black soil with charcoal ploughed up from the sunken feature.
That same year the feature was excavated and documented. The feature was 1 m in diame-
ter and up to 0.3 m deep, partly paved by limestone blocks and the sediment on its walls
showed traces of intensive heating (orange-red in color; fig. §).

The feature infill has yielded a collection of pottery shards (15 items), knapped chert
artefacts (23 items), and osteological material (18 items). The pottery shards are undiag-
nostic except for one fragment of a Bell Beaker culture goblet, ocher-yellow in color, with
incised decoration infilled with encrustation, representing contamination from a younger
context (Bartik et al. 2018a, 191). A recently dated charcoal sample yielded a date of
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Fig. 7. Results of the geophysical survey at Stranska skala Ill.
Obr. 7. Vysledky geogyzikélni prospekce v lokalité Stranska skala II1.

4,915+35 BP (Poz-102380). This is in agreement with a collection of lithics and indicates
a Funnel Beaker classification for this unit (cf. Smid 2017).

The lithics are made exclusively from Stranska skala-type chert. They include 4 single
platform blade cores (fig. 13: 23, 24), a pre-core, 9 amorphous raw material fragments,
3 preparation flakes, a massive semi-cortical flake (fig. /3: 21), a medial fragment of a burnt
blade, and a large non-cortical flake with utilization retouch. The collection of chert artefacts
is supplemented with a fragment of a pebble hammerstone and an unworked fragment of
the ZeleSice-type metabasite.

The feature was interpreted as the remains of a furnace or heating installation. Similar
furnaces were documented at the hilltop site Stranskd skala III (Svoboda — Smid 1996,
84-86, fig. 6). Circular-shaped furnaces as isolated installations, inside dwellings, or in
the walls of large sunken features, are well known from many Funnel Beaker culture sites
in Moravia and Bohemia (Kalferst — Zdapotocky 1991, 379; Pleslova-Stikova 1981, 64;
Vokolek 1993, 28; Zdpotocky 2008, 65; Smid 2017, 85-87, etc.).

A possible sunken feature was located during the 2014 surface survey on the western
margin of the SS-IV surface artefact cluster discussed above. The micro test pit survey
covering the western half of a large SS-1V field on the northern slopes of Stranska skéla was
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Fig. 8. Funnel Beaker culture feature No. 1/11 at Stranska skala IV. A — field documentation; B — a view of
the feature during excavation; C — stratigraphy of the infill.

Obr. 8. Objekt kultury nalevkovitych pohart 1/11 v lokalité Stranska skéla IV. A — terénni dokumentace;
B — pohled na objekt v pribéhu vyzkumu; C — stratigrafie vyplné.

conducted in 2016 and confirmed a large sunken feature in the area. The shape and dimen-
sion of that feature are currently unknown. A small trench 1 x 0.5 m in size was dug. Brow-
nish-black sediment rich in cultural finds was uncovered below the 30 cm thick topsoil.
The feature was not fully excavated. Only the upper spit 5—10 cm thick was excavated and
sieved. Although the excavated volume of sediment was small, the number of finds is high
and included 64 pottery shards, 122 knapped artefacts, a massive limestone flake and several
burnt bone fragments. The ceramic fragments are mostly undiagnostic, but they are consis-
tent with the Funnel Beaker culture. Some of the significant finds include an upper part of
what probably was a goblet with a short neck, a slightly concave rim reconstructed from
8 fragments, a large shard from the rim of another possible goblet with a markedly elon-
gated neck, a fragment of a strap handle, a bottom of a small pot, and two shards from the
maximum dimension of the vessel (one of them has a small elongated incision). The knapped
artefacts are similar to those from Stranska skéla III. The local chert was used in the manu-
facture of almost all of the lithic artefacts. Quality and color differ between different pieces
and include the banded variety. The only exception is a massive 5.5 cm long blade made
from erratic flint. Twelve burnt artefacts also show characteristic features of the local chert.

The most dominant technological type is waste products such as fragments and chips.
Cortical and preparation flakes are also present. Blades were the target artefacts and only
several were recovered (including semi-cortical blades). Only 3 cores were identified:
a single platform prismatic core (abandoned due to several hinged removals, fig. 13: 18)
and two exhausted single platform microcores bearing both blade and microblade scars
(fig. 13: 19, 20).

Only 4 tools were identified — a massive blade with lateral retouch and an oblique straight
truncation (fig. 13: 16), a notch on a blade (fig. 13: 10), a splintered tool (fig. 13: 9) and
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a double end scraper on a blade fragment (fig. 13: 6). A retouched chip may represent
a burin spall. Several partially retouched artefacts are also present.

An additional single radiocarbon date associated with the Funnel Beaker culture was
recently obtained from a charcoal sample collected within sunken feature 4/18 infill exca-
vated in 2018 and 2019 (preliminarily reported as the Early Bronze Age feature: Rychtariko-
vd — Skrdla — Bartik 2019). This date of 4,870+35 BP (Poz-113193) belongs to the Baalber-
ge phase of this culture and it is comparable with the date from feature No. 1/11 (fig. 19).

4.4. Funnel Beaker culture lithic industry
4.4.1. Raw material

The raw material spectra of all the analyzed Funnel Beaker culture collections at Stran-
ska skdla are similar to each other. They are characterized by almost exclusive use of the
local chert with a very small number of artefacts made from other rocks — one specimen
of Krumlovsky les type chert, one Cretaceous spongolite chert, and two artefacts from an
unidentified chert. Two erratic silicite artefacts were recovered from feature 1/81, two from
feature 7/17, and one erratic silicite artefact from feature 3/16. Only the local chert was used
as a raw material in feature 1/11. An exception to the rule is represented by the discovery
of a hoard consisting of 44 artefacts inside a small vessel found in feature 1/81 — almost
a half of these artefacts are made from Krumlovsky les type chert. However, these cherts
were sourced in the vicinity of Stransk4 skala i.e. they were not collected at the primary
source in Krumlovsky les.

The raw material spectra are similar to each other also in the case of the Stranska skéla
chert varieties used (i.e. A-I defined by A. Prichystal for feature 1/81; cf. Prichystal 2009,
65-67). Recently, a new variety labeled J was identified in the Funnel Beaker culture col-
lection in Brno — Maloméfice. The J variety accounted for almost 70 % of the collection
(cf. Smid — Bisko — Prichystal 2017, 18-20). Generally, all Funnel Beaker culture lithic
collections at Stranska skala are characterized by prevailing olive to yellowish gray varie-
ty A. A detailed analysis of individual varieties is available for the collection from feature
1/17, where variety A accounts for 88.9 % of the chert used, variety B accounts for 1.3 %,
C-02%,D-05%,E-1.1%,F-0.4%,G-0.5%,H-0.1%,1-1.9%,andJ—-0.9 %.
Also, 168 (4.2 %) artefacts were burnt. Only banded variety B and whitish-gray variety I
are present in slightly higher proportions. As in feature 1/81, all recognized varieties inclu-
ding colorful (red and yellow) were documented, as well as the recently defined variety J
known from Brno — Maloméfice (but not as numerous as in Brno — Maloméfice, cf. Smid —
Bisko — Prichystal 2017, 20).

To compare the individual Stranskd skéla chert varieties as defined by A. Prichystal,
it will be necessary to reanalyze other collections that were classified using other criteria
(e.g. qualitative criteria, cf. Karidkovd-Hladikova 2018). However, the subjective analyses
need be replaced by more objective definitions using physical methods (e.g. x-ray spectro-
metry — the project is currently under realization).

4.4.2. Technology

The technological aspects of Stranska skdala III and IV lithic collections are also similar
to each other. Although small assemblages from Stranska skala IV cannot be compared in
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greater detail, the assemblages from Stranska skala III, both rich in lithics, allow study of
the technological sequence (dynamic approach) and their comparison. The most significant
difference between the 1/81 and the 7/17 assemblages is the number of finds related to the
excavated area — while 1/81 yielded 6,933 artefacts (includes items collected from the back-
fill) from an area of c. 618 m?, 7/17 yielded 3,988 artefacts from an area of 4 m?. Given
that both features have similar depth and a similar artefact density was expected, it is sur-
prising that the density of finds is 89x higher in 7/17 than in 1/81. Similarly, the average
dimension of artefacts is higher in 1/81 as small artefacts (7/17 was wet sieved) are missing
due to the different excavation methodology.

The material from 1/81 is not suitable for refitting due to many absent elements (small
items are often not present). Although trench 7/17 covered a relatively small area, it was
possible to refit several artefacts resulting in three refitted sequences (two refitted prepa-
ration products and one set of joined core fragments). It was not possible to refit broken
blades, or a production sequence of several blades, or refit blades to core negatives. How-
ever, similarities in raw material suggested connections between blades and specific cores
in several cases. These observations suggest a workshop character of this assemblage and
intensive off-site transport of blades — the expected target products. The 7/17 feature did not
function as a workshop itself — it rather appears that the original pit (of unknown function)
was filled with lithic workshop waste (and other objects) from an area nearby.

Unworked chert nodules recovered from the exploitation and workshop areas of Stran-
ska skala III were most often globular or slightly flattened (loaf) in shape with an average
length of 1015 cm although A. Prichystal (2009, 65) described several nodules measuring
up to 40 cm. The 1/81 feature has yielded 13 unworked nodules and 48 nodules with some
test removal(s) (61 items in total for both categories — 0.9 % of the collection). The 7/17
feature yielded 4 nodules with test removals (0.1 % of assemblage). Similar artefacts were
noted in the Stranskd skéla IV stratified assemblages as well as in the surface collections.

Regardless of reduction stage, cores are the most informative artefacts for resolving
questions about intended products. The 1/81 feature has yielded 886 items (12.8 %; tab. 5),
feature 7/17 39 items (including core fragments, cf. tab. 4), and many cores are present in
the surface collections. Almost 60 % of cores in both collections are either exhausted, or
in a very advanced stage of reduction. The remaining cores (40 %) are pre-cores, prepared
cores, and undifferentiated core fragments. The prepared cores often have prismatic, cubic,
and trihedral shapes, in some cases with a prepared frontal crest (Svoboda — Smid 1996, 92).
The abandoned pre-cores and exhausted cores were frequently reutilized for hammerstones.

The cores are mainly various single platform cores intended for the production of blade
blanks. Several cores with only a few flake removals are often failed attempts, or exhaust-
ed cores. The analysis of blade blank removals on cores revealed the use of two separate
techniques — a more common ‘wide front mode’ and a ‘narrow front mode’ (cf. Svoboda —
Smid 1996, 92). The wide front mode was applied to prismatic, cubic, and trihedral forms
with up to 10 removal scars visible on the core front (fig. 9: 17, 18; 11:42; 12: 21-23; 13: 23).
The second, narrow front mode was applied to flattened cores with a prepared frontal crest
(fig. 12: 24; 13: 18, 24). Many cores (fig. 9: 16, 19; 11: 37) show a combination of both
modes — the exhausted wide front core flat in shape was turned approximately 90° around
the long axis and reduced from the narrow front (the same technique has already been
documented in Bohunician technology, e.g. Skrdla 2003, fig. 9.7: a, b). Core rejuvenation
was not a frequent occurrence. As in the Lengyel culture, the core back is often prepared.
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No. Technological categories Context
101 102 106 108 ¥ %
la | raw material - - - - - -
1b | raw material with testing scars 3 1 - - 4 0.1
AL 3 1 - - 4 0.1
2a | first blank - - - - - -
2b | massive blank - 7 1 - 8 0.2
2c | cortical blank 36 33 2 - 71 1.8
2d | blank with cortex part 87 67 8 8 170 4.2
2e | crested flake from core 2 1 - - 3 0.08
2f | crested blade from core 4 2 - - 4 0.1
2g | undercrested flake - - - - - -
2h | undercrested blade - 1 2 - 3 0.08
2ch | trimming blade 2 - - - 2 0.05
2i | trimming flake 55 29 7 3 94 2.4
2j pre-core - 6 - - 6 0.15
2k | prepared core 1 - - - 1 0.03
ML 187 146 20 11 364 9.09
3a | reduced core - - - - - -
3b | flake with lateral cortex 15 8 1 - 24 0.6
3c | blade with lateral cortex 21 10 4 - 35 0.9
3d | microblade with lateral cortex 16 16 - - 32 0.8
3e | final flake 92 45 5 3 145 3.5
3f | final blade 12 77 8 5 202 5.1
3g | final micro-blade 163 163 3 - 329 8.2
3h | outrepassé - - 1 - 1 0.03
ML 419 319 22 8 768 19.13
4a | blank rejuvenating flaking surface 6 6 - - 12 0.3
4b | blank rejuvenating striking platform 2 4 1 - 7 0.18
4d | secondary crested blade from core - 2 - - 2 0.05
YV 8 12 1 = 21 0.53
5a | remnant core 30 17 8 2 57 1.7
5b | core fragment 8 5 - 2 15 0.4
5c | blank fragments 527 413 10 13 963 241
5d | chips 988 797 5 2 1792 44.85
S5e | splinters - 4 - - 4 0.1
YV 1553 1236 23 19 2831 71.15
TOTAL 2170 1714 66 38 3988 100

Tab. 4. Dynamic clasification of the technological phases within the FBC lithic industry from feature No. 7/17.
Tab. 4. Dynamicka klasifikace technologickych stadii stipané industrie v objektu KNP 7/17.

The high proportion of debitage products is consistent with the workshop character of
the assemblage, both in the preparation stage (preparation flakes and blades, cortical and
semi-cortical flakes, crested blades and flakes, etc.) and targeted products (blades). The pro-
portion of blades and flakes is 41 % in the 1/81 assemblage and 28.8 % in the 7/17 assem-
blage (tab. 4, 5). The analysis of production reveals blades dominating over flakes despite
off-site transport. The higher proportion of microblades (up to 10 mm in width) possibly
reflects a selection of wider and bigger blades for off-site transport and further use. Only
23 blades were complete (at 10.7 %, the second highest fragmentation rate). Microblades
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X X northern part | southern part surface ¥
Technological categories
pc. % pc. % pc. % pc. %
Raw material and raw material with testing 40 0.9 15 1.4 6 0.4 61 0.9
scars
Cores 582 13.0 180 16.8 124 9.0 886 | 12.8
Blanks (preparation flakes and final blades) | 1910 | 42.7 353 32.8 592 429 | 2857 | 41.0
Blanks with utilizing retouch 92 2.1 25 2.3 27 2.1 144 21
Tools 133 3.0 48 4.5 47 3.4 229 3.3
Raw material and blanks fragments 1636 | 36.5 417 38.3 566 41.0 | 2616 | 37.9
Hammerstones 81 1.8 42 3.9 17 1.2 140 2.0
¥ 4474 | 100 | 1080 | 100 | 1379 | 100 | 6933 | 100

Tab. 5. Techno-typological stucture of the FBC lithic industry from feature No. 1/81 (modified after Svobo-
da - Smid 1996).
Tab. 5. Technologicko-typologicka stuktura Stipané industrie z objektu KNP 1/81 (upraveno podle Svobo-
da - Smid 1996).

on the other hand, have the lowest fragmentation rate as almost one quarter (23.4 %) are
complete. Microblade blanks were selected for retouch infrequently so they can be con-
sidered as secondary products. The most common types of fragments of broken blades and
microblades are distal fragments (24.5 %) and longer blades with a broken proximal end
(28.2 %).

Blade negatives on cores are frequently larger than blade blanks recovered from the ex-
cavated assemblages — this observation is consistent with the off-site transport hypothesis.
Itis also a characteristic feature of workshops described by other authors (e.g. Dzieduszyc-
ka-Machnikova — Lech 1976, 125). Although the longest blade in the 7/17 assemblage was
60 mm in length, the average blade length is only 39.5 mm. The average length of blade
scars measured on cores from 7/17 is almost 50 mm. The cores from 1/81 possess negati-
ves indicating production of blades up to 70 mm in length while the average blade length
in the excavated assemblage is 44.5 mm (fig. 10). The decision making process involved
in off-site transport (for use elsewhere) probably also included the blank width and the
regularity of lateral edges (i.e. straight). Width analysis can incorporate broken blades;
the increased sample size increases the statistical significance of the results. The average
blade length is 14.1 mm, and 6.7 mm for microblades. In addition, the length/width ratio
for complete blades is 2.45 and 2.81 for microblades. These values indicate that blades
were almost over 2.5 times longer than wide, in the case of microblades slightly longer.
The analysis of blade curvature reflecting core preparation and blade removal technique
indicates prevailingly S-shaped blades (in side-view) with a distinct bulb of percussion
(fig. 14: 39—44). The core striking platforms were plain as indicated on both cores and blade
butts. The percentage of plain striking platforms reached 60 % in the 1/81 assemblage
(Svoboda — Smid 1996, 93) and 66.4 % in the 7/17 assemblage. The proportions of other
butt types differ between individual assemblages. Cortical butts are more frequent in the
1/81 assemblage (23.5 %). In the 7/17 assemblage, cortical butts account for only 5.7 %
of butts. Punctiform, dihedral and linear butts were documented but they are not common.
Facetted striking platforms occur sporadically and almost a half of them display a pro-
nounced lip. Flakes possessed similar proportions of butt types as blades and microblades.
Traces of abrasion of the sharp edge between the core platform and the core front are
visible on both cores and blades. The presence of small pebbles that were probably used as
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No Technological categories ¥ % g %
la | raw material — chert nodules 1 3 1910 17.2
1b | half nodule 13 3.6 2160 19.5
Tc | nodule fragments 52 14.3 2560 231
1d | raw material with testing scars 18 4.9 2300 20.7
Yl 94 25.8 8930 80.5
2a | first blank - - - -
2b | massive blank 1 0.3 5 0.05
2c | cortical blank 2 0.6 10 0.096
2d | blank with cortex part 16 4.4 110 1
2e | crested flake from core - - - -
2f | crested blade from core - - - -
2g | undercrested flake - - - -
2h | undercrested blade - - - -
2ch | trimming blade 2 0.6 1 0.009
2i | trimming flake 25 6.9 44 0.4
2j pre-core 2 0.6 248 2.2
2k | prepared core — - - -
AL 48 13.4 418 3.755
3a | reduced core 1 0.3 71 0.6
3b | flake with lateral cortex - - - -
3c | blade with lateral cortex 1 0.3 20 0.2
3d | microblade with lateral cortex 4 1.1 1 0.009
3e | final flake - - - -
3f | final blade 9 2.4 2 0.018
3g | final microblade 4 1.1 2 0.018
3h | outrepassé = - - -
Pl 19 5.2 96 0.845
4a | blank rejuvenating flaking surface - - - -
4b | blank rejuvenating striking platform - - - -
4c | secondary crested blade from core — - - -
YV — — — —
5a | remnant core - - - -
5b | core fragment - - - -
5c | blank fragments 184 50.6 1640 14.8
5d | chips 18 5 1 0.1
5e | splinters — — - -
YV 202 55.6 1651 14.9
TOTAL 363 100 11095 100

Tab. 6. Dynamic clasification of the technological phases within the lithic industry from the exploitation
pit (test pit No. 1/18).
Tab. 6. Dynamicka klasifikace technologickych stadii Stipané industrie z téZebni jamy v sondé 1/18.

abrading tools was recorded. Approximately 50-60 % blades have visible traces of abra-
sion and 20 % have non abraded, sharp edges, or edges with notches. These technological
characteristics predominantly suggest the use of indirect percussion in knapping blades
(cf. Inizan et al. 1999). Some authors consider pressure flaking to be the main knapping tech-
nique used in this assemblage (Svoboda — Smid 1996, 93); however, the long and narrow
blades with indistinct butt — the characteristic products of pressure flaking technology —
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Fig. 9. Selected chipped
artefacts from the Funnel
Beaker culture feature
No. 1/81.

Obr. 9. Vybrané 3tipané
artefakty z objektu kultu-
ry nélevkovitych pohérd
1/81.
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are rare. Based on current analysis, we can surmise that technology varied during reduc-
tion, i.e. hard hammer during decortications, soft hammer or punch during core reduction,

and pressure flaking for small cores.

4.4.3. Typology

The 1/81 feature yielded the greatest number of tools at the Stransk4 skéla III work-
shop. 229 items (3.3 % of assemblage) were documented, supplemented by 144 (2.1 % of
assemblage) partly retouched artefacts and artefacts with traces of utilization (cf. Svobo-
da — Smid 1996, 100-101, tab. 2). The nearby partly excavated 7/17 feature yielded a col-
lection of 30 retouched tools and 6 partly retouched or glossed artefacts (altogether 0.9 %
of assemblage). Test pit 3/16 at Stranské skdla IV yielded 4 retouched tools and several
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Fig. 10. Selected blades
from the Funnel Beaker
culture feature No. 1/81.
Obr. 10. Vybrané cepele
z objektu kultury nalev-
kovitych pohart 1/81.

partly retouched blades. Similar items were found on the surface across the entire Stranska
skéla site complex.

Typological spectra of the early Funnel Beaker culture assemblages are relatively vari-
able. The four most frequent tool types are retouched blades, notches, end scrapers and
side scrapers. Blades were retouched laterally, bilaterally, or truncated (straight or oblique)
(fig. 9: 13, 14; 11: 3, 18, 23, 25, 26, 40). The blades include sickle blades, blades with an
oblique truncation at one end (fig. 11: 15), trapezes (fig. 9: 10), and crescents (fig. 9: 12).
Small dimensional artefacts including geometric microliths — small trapezes (fig. 11: 4-7)
and surprisingly triangles (fig. 11: 8, 9) were recovered during wet-sieving of the 7/17
feature. The latter type has not previously been documented in Moravian Funnel Beaker
culture assemblages — only one such item has been reported (surface find) from Hlinsko
(Sebela — Skrdla — Schenk 2007, 359-361, obr. 7: 4), which the authors considered to be
Mesolithic. Although the above mentioned blades and microliths were intended as inserts
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Fig. 11. Selected chipped
artefacts from the Funnel
Beaker culture feature
No. 7/17.

Obr. 11. Vybrané stipané
artefakty z objektu kultu-
ry nélevkovitych pohérd
7/17.
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for compound tools (most probably sickles), only a small number display characteristic
sickle gloss (fig. 9: 10-12; 11: 15). We can hypothesize that unused tools were produced
for off-site transport.

Other common tools include notches and denticulates that are often made on flakes,
some of which were broken (fig. 11: 14, 31, 39), and end scrapers made on both flakes
(fig. 11: 38) and blades (fig. 9: 6—9). Double end scrapers made on blade blanks are often
retouched unilaterally (fig. 9: 7; 11: 34) or bilaterally (fig. 11: 33). The number of side
scrapers increase in the 1/81 feature and single concave side scrapers are more common
than double concave side scrapers. One item was bifacially thinned. Only one single con-
cave side scraper made on a massive semi-cortical flake (fig. 11: 43) was found in the 7/17
feature.

Borers/perforators (fig. 11: 1), burins, splintered pieces, steeply retouched fragments,
and points are also present. While the 1/81 feature yielded 3 burins (angle and a multiple
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Fig. 12. Selected chipped
artefacts from the surface
survey at Stranska skala I11.
Obr. 12. Vybrané stipané
artefakty z povrchovych
prospekci v lokalité Stran-
ska skala 111.

angle), 3/16 (1 item) and 7/17 (4 items) features yielded only indirect proof for the presence
of burins — burin spalls. Thirteen splintered pieces were documented in the 1/81 feature and
one in feature 3/16. No splintered pieces are present in the 7/17 feature. Points are present
only in the 1/81 feature (Svoboda — Smid 1996, 94). Although the point shapes are highly
variable, two basic groups can be distinguished. The first group consists of 2 arrowheads
triangular in shape with a slightly concave base (fig. 9: I, 2). A similar-shaped arrowhead
(fig. 12: 25) was collected on the surface in the same area. The second group has been
labeled as Stramberk-type (Klima 1960), or Stramberk — Krnov-type (Divi§ 2001; Struhdr
2014) arrowhead. These points have bilateral convergent retouch and two opposed notch-
es near their base. The notches can form a wide tang (Struhdr 2014). There were 3 items
in the 1/81 feature — one complete arrowhead (fig. 9: 4) and two fragments (fig. 9: 3, 5).
In one case, the retouch is located on the ventral face (fig. 9: 3). A similar Stramberk-type
arrowhead made from Stranska skéla-type chert (fig. 12: 26) was collected on the surface
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Fig. 13. Selected chipped
artefacts from the Funnel
Beaker culture feature
No. 3/16 (1-20) and fea-
ture No. 1/11 (21-24).

Obr. 13. Vybrané stipané
artefakty z objekt( kultury
nélevkovitych pohért 3/16
(1-20) a 1/11 (21-24).

in the LiSefi-Ctvrt& field ca 1.7 km to the northeast from the 1/81 feature. Feature 7/17 did
not yield any points, only a convergent retouched bladelet (fig. 11: 10).

The artefact hoard found in a vessel in feature 1/81 was analyzed separately. Blade
blanks are the most common element, six artefacts are retouched tools and include 2 blade
end scrapers (fig. 14: 3, 20), a flake end scraper (fig. 14: 17), 2 crescent-shaped sickle bla-
des without traces of utilization (fig. 14: 16, 30) and a bilaterally retouched pointed blade
(fig. 14: 28). In addition, several blades are partly (indistinctly) retouched (e.g. fig. 14: 12,
23,27, 32, 33, 43, 44).

Lithic tools found in the 1/81 feature are made on broken flakes (38.1 %) and flake
blanks (34.6 %) more often than on blade blanks (25 %). The remaining pieces are core
residuals re-utilized as splintered tools (Svoboda — Smid 1996, 93). In the smaller 7/17
feature 36.1 % tools are made on blades and 25 % on microblades i.e. blade/microblade
blanks (in total 61.1 %) prevail over flake blanks (27.8 %) and fragments (11.1 %).
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Fig. 14. Hoard of chipped
artefacts discovered with-
in feature No. 1/81.

Obr. 14. Depot Stipanych
artefakt(i objeveny na okra-
ji objektu 1/81.

<N 43

5. Chert mining area — excavation 2018

Although prehistoric mining of chert certainly took place at Stranska skdla, the evidence has
not been detected on the present day surface. This is partly due to subsequent mining of
limestone and agricultural activities (some of the land surface is now utilised for agriculture
and private gardens). The most important indirect proof of chert extraction is the workshop
consisting of limestone blocks with chert nodules and antler picks in the Funnel Beaker
culture structure excavated in 1981-1982 (Svoboda 1986; 1987b; Oliva 1999; Svoboda —
Smid 1996). The search for remains of mining activities was not successful until 2018.
Evidence for cultural activities was already apparent during surface surveys — shallow
depressions flanked by clusters containing limestone scree with chert rock and artefacts
(often at an early stage of reduction, i.e., pre-cores, abandoned cores, and cortical flakes)
in the area north of the Lengyel culture sunken feature excavated in years 1984 and 2017.
These features can be interpreted as partly filled extraction pits with mine dumps.
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Fig. 15. Testing the existence of an exploitation area at Stranska skéla I1l. A, B — a test pit 1/18; C — a location
of test pits in the large geophysical anomaly; D — a test pit 2/18.

Obr. 15. Ovéfovani existence exploatacni oblasti v lokalité Stranské skala I1l. A, B—sonda 1/18; C — lokali-
zace zjistovacich sond v rdmci velké geofyzikdlni anomalie; D — sonda 2/18.

The 2017 geomagnetic survey over this area showed a large sub-terrain inhomogeneity
(Milo — Tencer 2017) which is also somewhat detectable on the remote sensing orthophotos
(aerial and satellite, e.g. Google Earth — a photo taken on 4/4/2016). This information led
to the decision to excavate two test pits labeled 1/2018 (GPS coordinates: 49.187361° N;
16.680949° E) and 2/2018 (49.187259° N; 16.681411° E).

Test pit 1/2018 was located in one of the above mentioned shallow depressions
(fig. 15: C). Its dimensions were 250 x 120 cm and the maximum excavated depth was
166 cm (measured from current surface) in its western part (fig. 15: A). A collection of pot-
tery shards (consistent with Neolithic — Eneolithic), several quartz pebbles that were used
as hammerstones and chert artefacts were recovered during a surface survey immediately
preceding the excavation. The uppermost 25 cm consisted of plough soil with frequent
limestone fragments and chert artefacts (c. 100). Immediately underlying the plough soil
was a 25-30 cm thick layer of dark brown, compact sediment containing pottery shards
dating to 15M—18™ centuries, brick fragments, and small limestone fragments (c. 116). The
following layer was a compact yellowish brown soil, 34-53 cm thick (c. 118). The pro-
portion of limestone and chert fragments increased compared to the layer above. Several
pottery sherds indicate that this layer was deposited during the early modern period. The
overlying sub-recent layers were interstratified with a greyish brown soil, rich in secondary
calcium carbonate up to 16 cm thick (c. 117). When the sub-recent layers were removed
and the surface cleaned, the bottom of the trench exposed the limestone scree removed by
the pit structure in the northern part of the trench. Indications of a larger feature are readily
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Fig. 16. Findings of the
Strénska skéla chert-type
from exploitation pit wi-
thin test pit 1/18 (broken
chert nodules, nodules
with testing scars and li-
mestone blocks contain-
ing chert nodules).

Obr. 16. Nélezy rohovco-
vé suroviny z exploatacni
jamy v sondé 1/18 (pulky
hliz, zkousky, vapencové
bloky s nodulemi rohov-
ch).

observable on the trench walls. The pit is conical in shape, with a bowl-shaped bottom and
it appears the mining continued into the pit wall along the scree layer in the southeastern
part. Two macroscopically similar layers (fig. 15: B) were present in the pit —a dark brow-
nish gray sediment (c. 119) and a compact dark brown sediment (c. 120). In contrast to the
overlying layers, the number of larger limestone clasts decrease while the number of chert
fragments, nodules and artefacts increase. An isolated bone from the interface of context
118 and 119 yielded a recent date which is consistent with sub-recent ground levelling.
Therefore, the pit can be generically classified as Neolithic — Eneolithic. Given that the most
intensive workshop activities took place during Early Eneolithic, the excavated pit is most
probably Eneolithic. The partly excavated pit yielded 363 chert items. This collection
contains chert fragments (55.6 %), several limestone fragments with chert nodules inside
(fig. 16: 11, 12; largest is 12.5 x 10.5 x 5.3 cm), numerous chert nodules (some of them
intentionally broken), nodule fragments, nodules with several test scars, cortical flakes,
and preparation flakes. The proportion of blanks with potential for further use was low
(5.2 %). This is consistent with nearby workshops, where production of blanks (blades)
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Fig. 17. Selected chipped
artefacts from the exploi-
tation pit within test pit
No. 1/18.

Obr. 17. Vybrané stipané
artefakty z téZzebni jamy
zachycené v sondé 1/18.

and their modification into tools took place. Some of the blades and microblades possess
cortex and they are often fragmented. The number of cores is also small and includes two
pre-cores (fig. 17: 29) and a large (dimensions: 10.9 x 12.2 x 5.1 cm, 710 g) rejuvenated
core (with changed platform). Both reduction surfaces possess negatives of large blade
removals (fig. 17: 30). The latter core indicates the presence of nodules up to 15-20 cm
in length. The largest nodule was 13.5 x 10.9 x 5.1 cm in size and has been reconstructed
from three fragments. Most excavated nodules ranged from 4 to 10 cm in length (fig. 16).
In at least one case, a chert nodule was used as a hammerstone. Two quartz hammerstones
and 6 flakes from quartz hammerstones indicate on-site knapping. A small pebble was
probably utilized for dorsal abrasion. The use of antler or other extraction tools was not
documented. Tools are not present in the extraction pit except for one preparation flake
that was used as a splintered piece (fig. 17: 28). It is not clear whether a large flake with
partial retouch is artefactual or natural. The prevailing chert type is olive-gray coloured
variety A, supplemented by a banded variety B and a whitish variety I (e.g. Prichystal 2009,
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65-67). Two chert artefacts and a limestone flake were burnt. The limestone flakes and
fragments can be interpreted as byproducts from chert nodule extraction from limestone
blocks (e.g. Svoboda — Smid 1996, 91-92). A small fragment of hematite (dimensions:
5.2 x 2.7 x 3.3 cm, weight: 50g) with traces of smoothing on its surface is considered to
be a significant find.

Test pit 2/2018 has cut the southern margin of a geomagnetically determined sub-terrain
anomaly, i.e. the margin of a darker area visible on the aerial map. This small trench (2 x 1 m)
was intended to expose the boundary area of the anomaly. While the southern part of the
profile (fig. 15: D) consists of intact loess as expected, the limestone scree layer angles
down in the northern margin of the trench (while the current field is levelled). The limited
dimensions of this trench did not permit a deeper excavation terminating in a layer con-
sisting of chert fragments, artefacts and medieval or modern age pottery shards (similar to
context 116 described in test pit 1/18).

The 2018 excavation revealed a chert mine and it completed a long campaign aimed
at better understanding of the Neolithic — Eneolithic chert extraction processes at Stran-
ska skala. The traces of prehistoric mining have been gradually erased since the medieval
period, continuing into the present (construction of residential houses, transformation of
previously accessible areas to private, fenced gardens and recreational facilities). The re-
sults of recent work and previous excavations allow reconstruction of the original morpho-
logy of the Stranska skala III Neolithic — Eneolithic mining site: the southern slope of the
rocky hilltop was formerly covered by loess while the limestone scree layers (targeted by
mining) extended from the rocky hilltop. On the lower southern slopes, the scree layers were
overlain by loess. The loess layer thickens downslope (Hasek — Dostdl — Tomesek 1998).
The miners probably dug their first mines in the area without loess cover, where the chert
nodules were available on the weathered limestone surface and followed the scree layer
downslope — the area covered by loess. The anomaly documented by the geomagnetic
survey is in fact part of a large mining complex. It is currently known to cover c. 2000 m?,
but it could be significantly larger. The 3™ Military survey map from 19" century still in-
dicates a depression and a stable cadastral map indicates specific plots that do not follow
the shape and direction of other parcel plots. The area was transformed by agriculture
during the first half of the 20" century and currently much of it is a ploughed field.

6. Distribution networks

6.1. Neolithic distribution network

We can conclude that occupation, chert extraction, and processing at Stranska skéla hill-
side has only been documented for the MPWC, FBC and BBC (Find group II/III) periods.
The following paragraphs summarize the current data about Stranska skéla-type chert dis-
tribution and attempts are made to trace the ancient distribution networks (Late Neolithic
and Early Eneolithic in particular).

While the Stranskd skila-type chert appears not to have been utilized during the Early
and Middle Neolithic —i.e. the Linear Band and Stroked Pottery cultures (e.g. Kuca 2008,
97), the situation radically changed in the subsequent Lengyel culture that (in contrast to
the preceding cultures) occupied the Stranska skéla hillside directly, and local cherts were
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Fig. 18. Distribution network of the Stranska skala-type chert during the Late Neolithic and the Early Eneo-
lithic periods.
Obr. 18. Distribu¢ni sit rohovce typu Stranskd skala v mladém neolitu a ¢asném aZ starém eneolitu.

both extracted and processed not only for local use, but also for export. It was the first
time the Stranska skala-type chert distribution network was re-established since the Early
Upper Paleolithic.

Over two dozen MPWC sites utilizing the Stranska skala-type chert are currently known
(fig. 18). The Stranska skala-type chert dominates raw material assemblages only at sites
located within a radius up to 5km from the outcrop. These sites include Brno-LiSen, Zadn{
kosteli¢ek field (Kuca — Matéjec 2010) and Breicetl Street (Cizmdrovd 1983; Rakovsky
1980, 24-25; Kuca 2011, 163).

A significant proportion of Stranské skala-type chert was determined in assemblages
recovered from Brno suburbs including Brno-Bystrc (Prichystal 1988), Brno-Maloméfice
(Addmek 1940, 298-306; Somorovskd 1980; Svoboda — Smid 1996, 95: Kuca 2011, 163),
Brno-Obrany (Addamek 1945; Kuca 2011, 162-163; Oliva 1990, 27), Brno-Holasky/Tutrany
(P. Gada’s unpubl. collection), Brno-Bosonohy (Kuca 2000, 95; Kuca — deovsky 2001,
129; Kuca 2008, 96), and Brno-Zebé&tin (Trampota — Kuca 2011, 94).

In the Brno surroundings, the Stranska skala-type chert has been documented in Ho-
rakov (sites: étvrtky — Lech 1987, 245; Oliva 2010, 272; Kostihovd 2011, 30 and Nova
pole/Zukaltv kopec — Sebela — Svoboda — Pfichystal 1984, 16-17), Mokra (pers. comm
M. Kuca), Tvarozna (R. Ondracek’s collection), on the eastern outskirts of Velatice (Reb-
roSovd et al. 2012, 77-78), and in the western part of Modfice (Hrbdckova 2007, 64-65;



404 BARTIK — SKRDLA — SEBELA — PRICHYSTAL — NEJMAN: Mining and processing ...

Oliva 2010, 272). Isolated implements made from Stranska skala-type chert were identi-
fied in several collections from the Bobrava River micro-region (e.g. Bartik et al. 2015)
and the adjacent Strelice basin (Popivky u Brna — Le¢bychovd — Kuca — Vokdc 2013,
Strelice — Trampota et al. 2012), i.e. to the west and southwest of the primary outcrop.
Occurences (in dozens of percent in analyzed assemblages) continue in the northern direc-
tion where this raw material was documented at Lelekovice (Kuca et al. 2006) and Kufim
(Mateiciucova 2001, 219). Only isolated items from unclear chronological contexts are
known further to the north in the densely occupied micro-region of Boskovice Furrow
(e.g. Kuca 2007; Vich 2013).

The analysis of above-mentioned site locations shows that over 85 % of those sites are
distributed in a concentric pattern (30 km in diameter) with Stranska skala outcrop in the
center (fig. 18). Only three sites are more than 30 km (but less than 40 km) away from
Stranska skala. Two of those sites are located to the southeast — BoSovice (Vyskov District;
Kuca — Skrdla 2011 22 % of the raw material is Stranska skala chert) in Klobouky area
and Sardice in the Hodonin area (Trampota 2015, 11, 496—497). The third site is southwest
of Stranska skala — Mohelno, Padélky field (Ttebic District; Vokdcovd 2013, 149; the raw
material type was not confirmed microscopically). In his analysis of Neolithic raw mate-
rials utilized in southwestern Moravia, M. Vokdc (2003) claims that Stranska skala-type
chert was not broadly utilized (but individual pieces of Stranska skéla chert may have been
grouped in the broad category ‘Moravian Jurrassic cherts’). Here we must also mention
published data (Kaldbkovd — Cheben — Monik 2007, 52) from several younger MPWC sites
at Kostelec na Hané (Prostéjov District). Recent re-analysis using a microscope (by A. P.)
has rejected the previous identification, concluding that probably none of the pieces were
made from Stranska skala-type chert.

In the list of sites with Stransk4 skala-type chert, more sites from the older stage contain
this chert than younger stage sites. Focussing on the earlier stage, the utilization of Stran-
ska skala-type chert is strongly connected to phase Ib, however, it was also recognized in
several sites where both phases — Ia and Ib are documented together (Popiivky, Brno-Zebé-
tin). The Stranska skala-type chert was not identified at any site classified as exclusively
belonging to the Ia phase. Two Ic phase sites have yielded Stranska skala-type chert.

Although the presence of Stranska skala-type chert has been documented also in the
later stage of the Lengyel culture, and its distribution was geographically broader than in
the earlier phase (fig. 18), the traces of corresponding occupation directly at the Stranska
skala hillside have not been found yet.

6.2. Eneolithic distribution network

The Early Eneolithic period represented by early and classical phases of the Jordanéw
culture has not yet been documented at Stranska skéla. Findings from Brno-Maloméfice
(cf. Smid — Bisko — Prichystal 2017) permitted reevaluation of the beginning of the Funnel
Beaker culture that was originally placed into its IA to IB1 phases (cf. Svoboda — Smid 1996,
97-98). Therefore, the oldest material from the sunken feature excavated during 1981-82
(Cizmarovd — Rakovsky 1983; Svoboda — Cizmarova 1984) is currently dated to the very
end of the Early Eneolithic, which is characterized by fewer Epi-Lengyel elements, earliest
Funnel Beaker forms and Furchenstich pottery (Smid — Bisko — Prichystal 2017, 15-21).
This period should be synchronized with the development of the late Jordanéw culture in
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Bohemia where jugs of the Schussenried type appear (Smid — Bisko — Pfichystal 2017, 5;
Smid 2017, 15-29). The earliest material excavated from sunken feature 7/17 most prob-
ably relates to the same horizon. The activities at Stranska skéla continued during the sub-
sequent Baalberge phase of FBC and based on the pottery finds from sunken feature 1/81,
occupation of the upper layer was terminated in the Bolerdz phase of FBC (Svoboda —
Smid 1996, 97; Smid 2017, 199).

The raw material quarrying and processing reached its peak during the Funnel Beaker
culture. This is also reflected in the maximum extent of its export. The chert was being
moved up to 15 km (in various directions from the source) during the earliest phase of the
Eneolithic (fig. 18). The Stranska skala-type chert was only of local importance during this
phase and has been documented primarily from lowland sites including Brno-Maloméfice,
U Stavu field (c. 4 km from Stranska skala), where several excavated sunken features
(S’mz’d — BiSko — Prichystal 2017, 5-8; Kos 2018, 154), yielded artefacts (including raw
material items) made from Stranska skala-type chert. The 70 % of artefacts were made
from a dark brownish-gray chert which led A. Pfichystal to define a new variety (cf. Smid —
Bisko — Prichystal 2017, 18-20).

Technological analysis of this assemblage indicates export of Stranska skéla-type chert
artefacts not only as target blade blanks, as documented, for example, by the blade hoard
placed inside a Baalberge jug at Stranska skala III (Svoboda — Smid 1996, 94-95; Svobo-
da 2001, 23), but also in the form of unworked raw material and its fragments. Similar
Stranska skala-type chert nodules were documented also in several assemblages located
in the vicinity of Brno (cf. Kos — Smid 1993, 30-31; Smid 2001 2003; 2017, 200).

Although the artefacts made of Stranska skéla-type chert were reported from Poptuivky —
Panské nivy (Brno-venkov District; a distance c. 14.0 km; Bdlek — Kosturik 1998) sunken
features, a Furchenstich pottery shard may indicate a connection to the same complex to-
gether with Stranska skala or Brno-Malomeéfice (cf. Smid — Bisko — Pfichystal 2017, 17).

One of the important sites that intensively utilized Stranska skala-type chert is Rousi-
nov — Rousinovec (VySkov District, a distance 13.5 km), where 80 sunken features attributed
to the Jordanéw culture and subsequent Funnel Beaker culture were excavated (CiZmdr —
Geisler 1987, 66; Karidkovd-Hladikovd 2018; Smid 2017, 305). The Stranska skéla-type
chert is represented by almost all of the defined varieties (cf. Prichystal 2009, 65-66).
Variety A prevails in both Jordanéw culture and Funnel Beaker culture assemblages; while
in Jordanéw culture assemblage was missing variety I, the Funnel Beaker culture assem-
blage missing varieties D and F was supplemented by erratic flint and Krumlovsky les-type
chert (varieties I-1II). An alternative approach employing its knapping quality rather than
petrographic observation (varieties) was applied by Karidkovd-Hladikovda (2018, 45, fig. 3)
to the 2006 assemblage.

The distribution area increases in the following Baalberge phase of the Funnel Beaker
culture. Velatice is a lowland site (5.5 km from Stranska skala). P. Kos excavated two Fun-
nel Beaker sunken features (IB1 phase) at this site. The proportion of Stranské skéla-type
chert reached 90.2 % and the industry consisted of target blades supplemented by chert
nodule fragments, cores and a hammerstone (Kos — Smid 1993, 31; Svoboda — Smid 1996,
95). Other contemporaneous sites include Podoli — V Hlavach (Kos 2012, 150) and Brno-
Liseti, Klicperova street (Smid 2003, 48-50; Cizmdr*— Geislerovd eds. 2006, 161; Kuca —
Stuchlik 2011, 177; a distance of c. 1.5 km). LiSeni yielded a collection consisting of un-
retouched blades, cores and flakes (including cortical items), and a quartz hammerstone.
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The prevailing Stranska skéla-type chert was supplemented by three artefacts made from
Krumlovsky les-type chert (varieties II and III). In addition, a small collection of Stranska
skala-type chert artefacts (including a Stramberk-type arrowhead; the same arrowhead
made from Stranska skéla-type chert was found in Zelesice I — Za lesem), and is attributed
also to Funnel Beaker culture supplemented with a fragment of a flat battle axe edge from
porphyritic microdiorite, collected in nearby Brno-Li%eii, Ctvrté field (Sebela — Pfichystal
1983, 32; Kuca — Matéjec 2010, 306).

A general pattern of imported raw material volumes decreasing with increasing distance
from the outcrop is documented in Funnel Beaker, phase IB1 assemblage from Ivanovice
na Hané, Za stfediskem field (a distance 35.0 km; Bdlek et al. 2003, Smid 2017, 287-289),
where only one of the five artefacts was made from Stranska skéla-type chert and in Dam-
boftice — Spaleny in the Hodonin area (a distance 26.0 km; Smid 2017, 200).

Knapped artefacts made from Stranska skala-type chert were documented also in col-
lections from hillforts up to 60km from the Stranska skéla outcrop. The most distant site
is the southwestern Moravian site Stary Zamek u JeviSovic, where an artefact from C2
layer (dated to Funnel Beaker culture; Sebela et al. 2015, plate I: 9) and an artefact with-
out cultural classification were reported. In the northeasterly direction, the distribution
network continued through the VySkov Gate to Hand lowland area, as documented at the
Prostéjov-éechovice (Prost&jov District) elevated fortified site, where 17 (2 %) artefacts
made from Stranska skala-type chert were identified in a surface collection numbering
758 stone artefacts (erratic flint prevails; Smid — Prichystal 2015, 148; Smid 2017, 200,
202, Graph 3). Another site in the area is the hillfort Rmiz u Laskova, where in a C2 layer
(dated to Baalberge phase of the Funnel Beaker culture) a collection of 5 sickle blades was
found, one of which was made from Stranska skala-type chert (S’ml’d 2007, 59). In contrast
to the above mentioned sites, Stranska skala-type chert is not present in central Moravian
hillforts (where lithics were petrographically identified) Hrad u Bilovic and Hlinsko near
Lipnik nad Becvou (cf. Prichystal 2007; 2010).

Closer to the Stranska skala oucrop is the hillfort Hldsnica (cadastral territory Jezera
u Pozofic, Brno-venkov district; a distance of 10.0 km), where a significant part of a col-
lection rich in stone artefacts is made from Stranska skala-type chert (S’mz’d 2001, 74; 2003,
51; Oliva 2010, 276). Brno-LiSefi, Staré Zamky hillfort (a distance 4.0 km), where only
a brief determination of A. Pfichystal’s surface collection (the data from stratified Funnel
Beaker finds are not available) indicated that most of the artefacts are made from Stranska
skala-type chert (Oliva 2010, 276).

7. Discussion and concluding remarks

Renewed archaeological research at Stranska skéla, focused on the post-Paleolithic occu-
pation, has produced new data over the last several years. Methods employed include non-
destructive magnetometry combined with surface surveys and excavation of test pits dug
at selected places. The new observations concern spatial dimensions and inner structure of
the Late Neolithic (Lengyel culture) / Early Eneolithic (Funnel Beaker culture) site com-
plex, its chronology and chert extraction activities.

The main improvement in excavation methodology is the introduction of wet sieving
of the excavated sediments. Compared to the assemblages excavated in the 1980s, con-
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sistent application of wet sieving has resulted in a significant increase in artefact numbers
recovered, as well as in an increase in the understanding of the technological (greater num-
ber of small artefacts) and typological (e.g. identification of small tools) aspects. This fact
is illustrated by the discovery of microlithic triangles in feature No. 7/17 of the Funnel
Beaker culture assemblage. Such artefacts were not discovered in the unsieved feature
No. 1/81.

The earliest post-Paleolithic activities hitherto documented on the Stranska skala hill-
side are dated to the Moravian Painted Ware culture (a single radiocarbon date places this
feature at the end of an earlier stage of MPWC, or to the very beginning of the MPWC II
stage). The sample was collected in a large sunken feature (a soil extraction pit, No. 6/84)
in a field labeled III. This sunken feature, rich in lithics, is located within a large surface
artefact cluster. The 2017 geomagnetic survey has detected other similar features in the
immediate surroundings so it appears that occupation of this area was more intensive. The
rich lithic assemblage is characterized by proportionately large numbers of waste products,
including exhausted cores, in comparison to the small number of target products — regular
blades that were exported off site. The extraction activities probably continued also during
the later stage of the Moravian Painted Ware culture (as indicated by the wider distribution
networks, cf. fig. 18). The related features have not been discovered on the Stranska skala
hillside yet.

The subsequent Funnel Beaker culture occupation covered a larger area and extended
downslope in a northerly direction towards a field labeled IV (a large surface artefact clus-
ter and two sunken features). The surface artefact clusters were also documented in sites
labeled II, ITa, and the southern and southwestern slopes of Stranska skéla. If the individ-
ual surface clusters are connected, the Stransk4 skéla artefact cluster extends over a large
area of c. 35ha.

In a similar vein to the Moravian Painted Ware culture, the lithic industry of the Funnel
Beaker culture is characterized by an evolved blade technology. Although blades were
probably the main artefacts taken off site as suggested by the blade blank hoard deposited
in a jug that was discovered in a sunken feature (Svoboda — Smid 1996, 94-95), export in
the form of raw material nodules and prepared cores was documented at several sites in
the vicinity of Stranska skdla. We can conclude that while the Stranskd skala extraction
and processing site was specialized in blade blanks as the target products, other speciali-
zations are also known for this culture — e.g. flint axe blanks in the Polish Krzemionki
(Budziszewski — Michniak 1984; Sataciriski — Zalewski 1987, Borkowski 1995a; 1985b).

The Funnel Beaker occupation of Stranska skala began in its earliest (pre-Baalberge)
phase and continued up to the Baalberge, respectively Bolerdz phase (documented only in
the uppermost part of the 1/81 feature infill; Svoboda — Smid 1996, 97; fig. 19). Occupation
and raw material extraction activities have been documented for this whole period. Settle-
ment features identified include furnaces, storage and extraction pits and daub fragments
with wooden construction imprints from structures that did not survive. Numerous archaeo-
logical, paleobotanical (cereal grains; cf. Svoboda — Smid 1996, 102—103) and osteological
finds identify a permanent settlement at the site. The evidence for intensive chert processing
can be found across the whole site. Apart from numerous lithic artefacts, one of the sunken
features yielded limestone blocks and antler picks — the latter has numerous recorded ana-
logies at other extraction sites (e.g. Shepherd 1980, fig. 19, 21; Neustupny 1988, fig. 1: 9;
Oliva 2017, fig. 8, 9).
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Fig. 19. Radiocarbon dates from Strénska skéla in the context of the absolute chronology of the Late Neolithic
and the Early Eneolithic in Moravia.

Obr. 19. Radiokarbonové data ze Stranské skaly v kontextu aktudlni absolutni chronologie mladého neolitu
az starého eneolitu na Moravé.
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A preliminary reconstruction of the extraction process assumes that people extracted
chert nodules from shallow pits in the limestone scree deposited close to the surface (as
indicated in trench No. 1/18), rather than from deep extraction shafts that are known from
other chronologically comparable sites. The scree includes naturally separated chert nodu-
les — both fully separated and only partly separated (still connected to limestone blocks).
The latter mentioned extraction is suggested by the presence of limestone flakes, including
burnt limestone flakes that may indicate the use of fire during this process (Weisgerber —
Willies 2000). The previous hypothesis of chert extraction directly from the limestone mas-
sif (cf. Svoboda — Smid 1996, 91-92) can be rejected in light of the new discoveries.

There are numerous analogical sites (to the Stranska skéla extraction and processing
site) in Moravia and neighboring countries. These sites differ in the extent and method of
extraction. The most important similar site is situated in the Krumlovsky les extraction
area, where Neolithic quarrying reached its maximum intensity during the younger stage
of the Moravian Painted Ware culture as documented by a series of radiocarbon dates
from the bottoms of the shafts (Oliva 2010, 29-50). A series of workshop sites utilizing
the local Krumlovsky les-type chert were also located in the vicinity of the extraction area
(Oliva 2001; 2014). The most significant one is Jezefany-MarSovice (Kosturik et al. 1984).
Although Funnel Beaker culture chert extraction has recently been recognized in the Krum-
lovsky les extraction area (Oliva 2017), a direct comparison of the Krumlovsky les material
(excavated from shaft infills and dump piles) to the Stranska skala assemblage (prevailing
workshop character) is not possible.

Extraction of the Krumlovsky les-type chert, variety II, was documented also outside
the Krumlovsky les area where the Funnel Beaker culture extraction pits were excavated
in Némcicky (Oliva 1999, 10; 2010, 292). A large workshop site dated to the Moravian
Painted Ware culture that suggests nearby raw material extraction is located at Otechov /
Siltivky / Mé&lcany — Tikovské hora (Rychtarikovd — Skrdla 2012, 137-138).

The extraction of siliceous weathering product of serpentinite — plasma type — in the form
of shallow pits in weathered bedrock was documented in western Moravia in the JeviSovice
area (Kovdrnik 1977, 1992; 1993a; 1993b; 2011, 22-23; Oliva 1999, 10) and more recently
at Dukovany (J. B. and P. S., unpublished research) during a similar time period.

In discussing the possible remnants of Neolithic — Eneolithic raw material extraction
activities, we cannot omit Olomucany-type chert quarrying in the Moravian Karst (Prichys-
tal — Prichystal 2004) and White Carpathian (western Slovakia) radiolarite extraction and
processing sites (Cheben et al. 1995; Cheben — Cheben 2005; 2010; Oliva 2012a; 2012b).
The exact antiquity of the lithic raw material extraction activities at these sites is not clear.

Looking further abroad, the TuSimice quartzite extraction and processing in Bohemia
is generally associated with the Funnel Beaker culture (Neustupny 1963; 1966; Malkov-
sky — Vencl 1995; Lech — Mateiciucovd 1995). Numerous exploitation and workshop sites
have been reported from all across Europe (cf. Weisgerber — Slotta — Weiner eds. 1981
Kobyliriski — Lech eds. 1995; Oliva 1999).

We can conclude that chert extraction, processing and exporting activities at Stranska
skédla have been conducted since at least the early stage of the Moravian Painted Ware
culture to the beginning of the Middle Eneolithic. Although several related phases have
not been documented yet, the existence of chert distribution networks indicates continu-
ous utilization of the Stranska skala outcrop during this period. After a short hiatus, the
Stranska skala chert again appears in the JeviSovice culture assemblages (Valoch — Sebela
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1995; Kopacz — Pfichystal — Sebela 2014). This culture itself has not been documented at
Stranska skala yet. The settlement and extraction activities resumed at Stranska skala at
the end of the Eneolithic (the Bell Beaker culture; Bartik et al. 2018a).

The Stranska skala chert outcrop has been attracting people since the Paleolithic times
and people returned and used this site (in varying intensities) during later periods (similar
to the lithic raw material extraction activities recorded in Krumlovsky les). New excava-
tions will be aimed at locating extraction sites, investigating their spatial extent, and re-
constructing the extraction activities, processing and export of Stranska skala-type chert
during various periods. Questions relating to the contentions concerning large-scale ex-
traction activities versus limited export of products off site, and the meaning of economic
and symbolic aspects of extraction will also be explored.

The survey and field work was supported by an Institute of Archaeology in Brno internal project “Strdanska
skdla” (No. 68 00 00). The raw material identification was realized with support of the UGV P#F MU Brno
(project No. 2222/315010).
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TéZba a zpracovavani rohovce typu Stranska skala
v obdobi mladého neolitu az starého eneolitu

Stranska skala u Brna predstavuje jednu z nejvyznamnéjsich pfirodnich, geologickych a archeolo-
gickych lokalit na jiZzni Moravé. Jednd se o vyrazny tutvar tvoreny jurskymi vapenci rozprostirajici
se v nejsevernéjsi Casti katastru méstské ¢asti Brno-Slatina (okr. Brno-mésto). Pestra geologie to-
hoto mista pfitahovala ¢lovéka od nepaméti, at uz pro sviij tvar, zdroje vapenct jakoZto stavebniho
kamene, ¢i pro vyskyt jurskych rohovct (Koutek 1926; Prichystal 1987, 2009), které byly v pravéku
vyuZzivany jako surovina pro vyrobu Stipané kamenné industrie (Svoboda 2001, 21-23). Po archeo-
logické strance sehréla lokalita sviij vyznam ziejmé jiZ ve starém paleolitu (Valoch 1987; 1995; 2003),
nejveétsi intenzita lidskych aktivit zde vSak byla prokazana pro obdobi poc¢atku mladého paleolitu.
V ramci nékolika archeologickych vyzkumu zde byly identifikovany dvé vrstvy s poéetnou $tipanou
industrif spadajici do bohunicienu a aurignacienu (Valoch et al. 2000; Svoboda — Bar-Yosef eds.
2003; Svoboda 1987a; 1987b; Skrdla 2017). Pro oba zminéné technokomplexy se rohovec typu
Stranska skdéla stal také majoritni surovinou v celé oblasti brnénské kotliny a jejim blizkém okol{
(Svoboda 1987a; Skrdla et al. 2016; Skrdla 2017). V poloze Strénska skala II byl stratigraficky dolo-
Zen rovnéZz horizont pozdniho aurignacienu (Svoboda 1991). V letech 1985-1986 bylo na severnim
upati Stranské skaly v poloze IV ¢astecné prozkoumano epigravettské lovisté koni. V tomto obdobi
vsak byly mistni rohovce doplnény vyznamnou mérou importovanymi surovinami ze zdroju vzda-
lenych az nékolik stovek kilometrt (Svoboda 1991).

Lidské osidleni a s nim spojené téZebni a dilenské aktivity se na Stranskou skalu vratily az na
konci mladého neolitu a na po¢atku eneolitu. Prvni{ doklady o aktivitdch v tomto obdobi se podatilo
ziskat v 80. letech 20. stoleti. V letech 1981-1982 zde probéhl v souvislosti s budovanim vysokotla-
kého vodovodu zachranny archeologicky vyzkum, pfi kterém byl zdokumentovéan rozsdhly multi-
funkéni objekt s doklady zpracovavani mistnich rohovci (obr. 4) datovany do kultury nalevkovi-
tych pohért (CiZmdrovd — Rakovsky 1983; Svoboda — Cizmdrova 1984; Svoboda — Smid 1996).
Dalsi neolitické ¢i eneolitické objekty se na temeni Stranské skdly (poloha III) podafilo zachytit pri
sonddZnich fezech v roce 1983 (Svoboda 1985a). O rok pozdéji byl v poloze Illa objeven a ¢astec-
né prozkouman také objekt lengyelské kultury (obr. 2) s bohatou kolekei Stipané industrie (Svoboda
1985b; 2001, 23). V téZe dobé se pti povrchovych sbérech v prostoru Stranské skaly IV podafilo
objevit prvni objekt, ktery zde dolozil lidské aktivity v pozdnim eneolitu. K jeho fddnému vyzkumu
vSak doslo aZ v roce 2016 (srov. Bartik et al. 2018a).

V pribéhu nékolika poslednich let doslo k obnoveni archeologického vyzkumu, zaméteného na
poznén{ post-paleolitického osidleni na Stranské skdle, coZ vedlo k ziskani velkého mnoZstvi novych
dat a také k otevreni novych vyzkumnych otdzek. Ty se tykaly zejména rozsahu a struktury celého
aredlu, jeho vnitini chronologie, ale také zpusobu ziskavani rohovcové suroviny a technologie jejiho
nésledného zpracovdvani. Na tomto misté jsme se zaméfili na chronologicky usek mladého neolitu
(Iengyelska kultura) az star§tho eneolitu (kultura nalevkovitych pohdrti), pficemz kombinovény jsou
vysledky ziskané jak nedestruktivnimi archeologickymi metodami, tak povrchovymi prospekcemi
a men$imi zjiStovacimi vyzkumy.

Z metodického hlediska se uk4zalo pfi analyze ziskanych kamennych industrif jako zdsadni pro-
plavovani vyplni exkavovanych objektd. Touto metodou se totiZ podafilo ziskat ve srovnani s vy-
zkumy z 80. let 20. stoleti ponékud odli$na data, a to zejména z pohledu metriky Stipanych industrif,
kdy neunikajf ani velmi drobné artefakty, ale i z typologického hlediska. Prikladem muiZe byt obje-
veni geometrickych mikrolitickych nastroju (trojihelniki a trapézii — novy element v ramci KNP)
v objektu 7/17, které by béZnym prekopavanim zeminy unikly pozornosti. V tomto ohledu je napad-
nd absence téchto typt v objektu 1/81, jehoZ vypli proplapovana nebyla.

Aktivity spojitelné s nositeli kultury s MMK se prozatim podarilo prokazat pouze v poloze Stran-
skd skala III, kde byl v roce 2017 revizn€ prozkouman vétsi hlinik s bohatou kolekc{ §tipané indust-
rie zhotovéné z mistnich rohovct. Industrie obdobného charakteru se pak nachdzi i ve vyrazném
povrchovém clusteru v jeho okoli. Geofyzikalni prizkum polohy III (0br. 7) v roce 2017 doklada
pritomnost dalSich tvarové a velikostné podobnych zahloubenych objektl, které vytvareji obraz
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bézného sidlistiho aredlu (coZ podporuji i pro sidlisté charakteristické nalezy hmotné kultury), ktery
je ovSem v pripadé Stranské skaly doplnén o doklady intenzivniho zpracovavani mistnich rohovct.
Stipan4 industrie jednozna¢né vykazuje dilensky charakter projevujici se piitomnosti velkého mnoz-
stvi odpadu a vytéZenych jader a naopak nizkym zastoupenim cilovych polotovard (pravidelnych
Cepeli), které byly z dilny odneseny. Radiokarbonové datum z objektu 6/84 spada do zdvéru starsi-
ho stupné kultury s MMK, popf. na samotny pocdtek mladstho stupné (obr. 19). Osidleni zde vSak
pravdépodobné pokracovalo v celém prubéhu mladsiho stupné MMK, o ¢emZ svédéi rekonstrukce
distribu¢nf sit€ RSS (obr. 18), ktera se navic oproti star§Simu stupni i mirné rozsifuje.

Osidleni kulturou nalevkovitych pohart dosahovalo ziejmé v&tsi rozlohy neZ v predeslém obdo-
bi. Kromé néleztit KNP z polohy SS III byl identifikovan vyskyt zahloubenych objekti (1/11, 3/16)
a velké mnoZstvi §tipané industrie také v poloze SS IV. Dalsi prozatim kulturné nezarazené povr-
chové soubory post-paleolitické Stipané industrie pochazeji z poloh SS 11, Ila, jihozdpadniho uboci
a jiznich svahu Stranské skily. Po propojeni vSech poloh s nalezy vznikne obrovsky aredl o rozloze
ca 35 ha.

Industrie KNP na Strénské skale je charakterizovana vysp&lou Sepelovou technologii. Cepele
a néstroje z nich byly zfejme hlavnim artiklem redistribuce ¢i smény. Na formu, v jaké mohla byt
surovina ze Stranské skaly Sifena, ukazuje i depot cilovych polotovart uloZenych v nadobé, jez se
podaiilo nalézt ve vyplni jednoho z objektti (Svoboda — Smid 1996, 94-95). Z n&kolika lokalit v bliz-
kém okolf Stranské skdly ovsem pochézeji doklady svéd¢ici o tom, Ze distribuovana byla i neupravend
surovina a poc¢dtkova jadra. Zaméreni dilny na Stranské skale vedlo k produkci pravidelnych cepel,
v ramci roz§ifeni KNP vSak existuji i jiné formy specializaci. Piikladem mohou byt doly v polskych
Krzemionkach, jez se specializovaly ve starém a stfednim eneolitu na vyrobu polotovari silicitovych
seker (Budziszewski — Michniak 1984, Sataciriski — Zalewski 1987; Borkowski 1995a; 1995b).

Po chronologické strance zde zacind osidleni KNP jiZ ve své nejranéjsi predbaalberské fazi
(obr. 19) a pokracuje zfejmé aZz do bolerazské faize KNP (identifikovdna prozatim jen v nejsvrch-
n&jsi ¢asti vyplné objektu 1/81). Pro toto obdobi mdme na Stranské skale rovnéZ doloZeny typické
sidlistni struktury v podobé peci, zdsobnicovych jam a hlinikid (véetné ndlezli fragmentd mazanice
ze zaniklych konstrukcf), které jsou doplnény o doklady intezivni extrakce a zpracovavani mistnich
rohovcu. V ramci vyplné€ jednoho z objektd KNP se podafilo objevit v kontextu s bohatou $tipanou
industrii a bloky vépencu také nékolik parohovych kopacu &i rypadel, které 1ze i na zdkladé Cetnych
analogif (napt. Shepherd 1980, fig. 19, 21; Neustupny 1988, obr. 1: 9; Oliva 2017, obr. 8, 9) spojovat
s téZbou rohovci. PrestoZe byla v dobé KNP v nékolika lokalitich doloZena téZba suroviny formou
hlouben{ Sachet, v ptipadé Stranské skaly toho nebylo zfejmé zapotiebi. Domnivame se, Ze k ziska-
vani suroviny dochdzelo prehrabavanim vapencovych suti, popt. do nich byly hloubeny pouze mél¢i
jamy (prikladem by mohla byt jadma objevend v sond¢ 1 z roku 2018). Uvedené suté zde obsahuji
nejen uvolnéné konkrece rohovct, ale i bloky vdpencd, v nichZ se nachézeji ulpélé nodule rohovce,
které z nich byly néasledné vystipavany (doloZeny jsou Gstépy z vapence, véetné prepalenych kusi —
uvoliiovani po nahfdti ohném). Difve uzndvany nazor, Ze surovina byla ziskdvdna vylamovanim
z vapencového masivu, se proto ve svétle novych vyzkumi jevi jako malo pravdépodobny (cf. Svo-
boda — Smid 1996, 91-92).

Pro exploata¢ni a dilensky aredl na Stranské skédle v mladém aZ star$im eneolitu miZeme najit
fadu analogii po celé Evropé. Pripad od pfipadu se vSak odliSuje rozsah a zpusoby t&€Zby. Nejvy-
znamnéjsi aredl tohoto typu na Moravé se nachdzi v Krumlovském lese, kde neoliticka téZba vrcho-
lila v mlad$im stupni MMK, do néhoZ bylo radiometricky datovano n€kolik zahloubenych Sachet
(Oliva 2010, 29-50). Z jeho blizkého okoli je pak znamo nékolik dilenskych aredli (k nejznamnéj$im
se fadi Jezefany-MarSovice, Kosturik et al. 1984) a celd rada sidlist vyuZivajicich tamni rohovcovou
surovinu (Oliva 2001; 2014). V neddvné dobé€ zde byla prokdzana extrakce rohovct také v obdobi
KNP (Oliva 2017). Komparace se Stranskou skédlou je po technologické strdnce ovSem obtiZnd,
jelikoZ zde byly hodnoceny industrie pochézejici ze sidliStné-dilenského prostiedi, zatimco nélezy
z Krumlovského lesa byly ziskany z vyplni téZebnich Sachet, odvalt a ndhozt rubanin v jejich okoli.
V této dobé dochdzelo k t&€Zb& rohovcti typu KL-II také mimo oblast Krumlovského lesa. Svédéi
o tom fada povrchovych dilen datovanych do MMK (nejvétsi takova se nachdzi napt. na pomezi
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katastri obci Ofechov, Siluvky a Mél¢any; Rychtarikovd — Skrdla 2013, 137-138) a rovnéz n€kolik
¢astecné prozkoumanych t€Znich jam v Némcickach, spojovanych s nositeli kultury KNP (Oliva
1999, 10; 2010, 292). V témZe obdobi jako na Stranské skale probihala také extrakce kfemicitych
zvétralin typu plazma na zapadni Moravé, a to zfejmé jadmovou metodou a rozhrabavanim povrchu
navétralych serpentinitti. Tyto aktivity jsou doloZeny napft. z JeviSovic (Kovdrnik 1977; 1992; 1993a;
1993b; 2011, 22-23; Oliva 1999, 10) a Dukovan (nepubl. vyzkum J. B. a P. §.). Opomenout nelze
ani doklady praveké t€Zby u Olomucan v oblasti Moravského krasu, i kdyZ zde je prozatim proble-
maticka jejich datace (Prichystal — Prichystal 2004). V kulturach s MMK a KNP vsak olomucanské
rohovce nedosahovaly takové obliby jako v mezolitu, star§im a stfednim neolitu nebo pozdgji v pri-
béhu mladého eneolitu (Prichystal 2009, 71). V obdobi mladého neolitu a ¢asného eneolitu fungo-
val pravdépodobné také téZebni a dilensky aredl zpracovévajici bélokarpatské radiolarity na morav-
sko-slovenském pomezi, odkud jsou znamé relikty neolitickych/eneolitickych dobyvek, prozatim
v8ak zlstava problém s jejich jednoznaénym datovanim (Cheben et al. 1995; Cheben — Cheben
2005; 2010; Oliva 2012a; 2012b). V Cechéch jsou s nositeli kultury KNP spojovany praveké doly
v Tusimicich, jejichZ produkce byla zamétena na ziskdvani mistnich kfemencl (Neustupny 1966;
Malkovsky — Vencl 1995; Lech — Mateiciucova 1995). Po Evropé je zndmo velké mnoZstvi dalSich
exploatacnich a dilenskych aredli ze zajmového obdobi, mira jejich prozkoumani vSak byva rizna
(cf. Weisgerber — Slotta — Weiner eds. 1981; Kobyliriski — Lech eds. 1995; Oliva 1999).

Za pozornost stoji také chronologické a socio-ekonomické otazky spojené s vyznamem tohoto
typu aredlu v rdmci fungovani tehdejsi spolecnosti. PrestoZe prozatim nebyly doloZeny piimo na
Stranské skale nekteré relativné-chronologické faze z mladého neolitu a ¢asného eneolitu, doklady
distribuce mimo Stranskou skalu dovoluji predpokladat kontinuitu zdejsich sidelné-dilenskych akti-
vit od star$iho stupné kultury s MMK aZ do pocatku stfedniho eneolitu. Poté ndsledoval zejmé krat-
ky hiat, ale jiz z obdobf jeviSovické kultury zname nékolik prikladii vyuZivani rohovcové suroviny
ze Stranské skaly (Valoch — Sebela 1995; Kopacz — Prichystal — Sebela 2014). Stabilni osidleni, op&t
doprovézené intenzivnim zpracovavanim mistnich rohovcu, se na Stranskou skélu vritilo v pozdnim
eneolitu, reprezentovaném kulturou se zvoncovitymi pohdary (Bartik et al. 2018a).

Zavérem tedy miZeme konstatovat, Ze Stranska skala pritahovala jako vyznamny zdroj rohovco-
vé suroviny ¢loveéka uz od pocatku mladého paleolitu a stejné jako v pripad€ industridlné-sakralni
krajiny v Krumlovském lese se sem vracel v mnoha dal$ich epochach praveéku. Cilem dalsich vyzku-
mu bude snaha o presnou lokalizaci pravéké téZby a jejiho rozsahu, stejné jako pochopeni vyznamu
zdej$ich aktivit v jednotlivych epochéch. Stdle totiZ neni spolehlivé objasnéna motivace extrakce
a zpracovavani mistnich rohovct, které mélo prevazné jen lokalni vyznam. Po interpretaéni strance
tak proti sobé€ stéle stoji motivy praktické (ekonomické) a motivy kultovné-symbolické, jejichZ piiso-
beni se s velkou pravdépodobnosti v prubéhu ¢asu ménilo.
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Deux représentations en images de I’année celtique :
la cruche de Brno-Malomeérice et le vase des taureaux
de Numance

Dvoji zobrazeni keltského roku:
konvice z Brna-MaloméFic a nddoba s byky z Numancie

Venceslas Kruta

En hommage a Martin Almagro Gorbea, I’ami fidele,
qui m’a initié au monde des Celtes d’Hispanie'

Deux objets remarquables, la cruche cérémonielle de Brno en Moravie et un vase peint de I’ aire celtibéri-
que de Numance en Espagne livrent deux variantes différentes de la représentation de I’année fondée sur
les observations du ciel étoilé : la cruche de Brno illustre les astres qui correspondent aux deux grandes
fétes de I’année — Samain (début de I’année et de la saison sombre, hivernale) et Belteine (début de la
saison claire, estivale) — et aux deux solstices ; le vase de Numance présente une séquence fondée sur les
deux aspects principaux — hivernal (taureau noir) et estival (taureau clair) de la constellation du Taureau.
Malgré la distance géographique considérable et I’appartenance a des faciés culturels celtiques tres
différents, ces deux ceuvres de grande qualité artistique relévent d’un méme fond commun constitué trés
anciennement a partir d’observations élaborées et précises du ciel étoilé.

Celtes — iconographie de I’année — cruche laténienne de Brno — vase peint celtibérique de Numance —
interprétations astronomiques

Dva vyjjimecné predméty, obradni konvice z Brna-Maloméric na Moravé a malovand nddoba z Numancie,
v keltiberské oblasti ve Spanélsku, poskytuji dvé varianty zobrazeni roku zaloZené na pozorovani hvézdné
oblohy: brnénskd konvice predvddi souhvézdi odpovidajici dvéma hlavnim svdtkiim — Samain (zacdtek
roku a temné, zimni sezony) a Belteine (zacdtek svétlé, letni sezony) — a obéma slunovratiom; malovand
nddoba z Numancie nese sekvenci zaloZenou na dvou polohdch souhvézdi Byka: zimni (Cerny byk) a letni
(svétly byk). Pres znacnou vzddlenost a rozdilnou kulturni prislusnost v ramci keltského svéta, tyto dva
predméty mimorddné umélecké kvality vychdzeji ze spolecného zdkladu vytvoreného velmi dlouho pred-
tim s pouZitim vypracovaného a presného systému pozorovdani hvézdné oblohy.

Keltové — zobrazeni roku — laténské konvice z Brna-MaloméFic — malovana keltiberskd nddoba z Numancie —
astronomickd interpretace

Les astres, les ,,yeux de la nuit“ selon la formule poétique du Rig Véda, ont intrigué I’ Hom-
me depuis les temps immémoriaux (Kruta — Kruta Poppi — Magni éds. 2008 ; Kruta et al.
éds. 2009). Les enregistrements les plus anciens, témoins de 1’établissement des premiers
calendriers, remontent au Paléolithique mais ils étaient indiscutablement déja le fruit de
millénaires d’observations et de mémorisation des données.

! Cet article a été rédigé et remis en 2015 pour un volume de Mélanges en hommage 2 mon collégue et ami
Martin Almagro Gorbea. Sans nouvelles ni garanties pour la publication de cet ouvrage, j’ai choisi de le proposer
a une revue du pays ou se trouve ’'un des deux objets en question. Mes vifs remerciements a la directrice du
Museo Numantino de Soria Maria Angeles Arlegui Sanchez pour les clichés du ,,vaso de los Toros*.
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Des dizaines de milliers d’années plus tard, les Celtes disposaient d’un systeme tres
évolué d’identification des astres et de connaissance de leurs mouvements, mis en relation
avec les principaux événements astronomiques de I’année. Ce savoir a été transposé en
images de différentes manieres, plus ou moins faciles a identifier. L’ensemble le plus élo-
quent a ce jour, du début du III* siecle avant J.-C., est la cruche cérémonielle de Brno, une
des ceuvres les plus représentatives de I’art celtique (Kruta 2007 ; 2008 ; 2015b, 120-123 ;
2015c, 174-184). Sa conception indique clairement qu’elle a été construite a partir de don-
nées scientifiques cohérentes et tres élaborées dont I’acquisition doit étre recherchée dans
les périodes antérieures.

L’identification des constellations a des animaux ou a des étres mythiques — fonde-
ment du zodiaque — est certainement trés ancienne dans le milieu européen. Elle remon-
terait selon les spécialistes de la paléo-astronomie au Paléolithique, notamment avec le cas
de la Grande Ourse (Gurshtein 1995 ; Antonello 2008), mais se développa probablement
surtout avec le Néolithique (Gurshtein 1993 ; 2005 ; Kruta — Kruta Poppi — Magni éds.
2008, 18-24, 33, 44-49, 53). Sa mise en place aurait débuté vers 6000 avant J.-C. par le
quatuor Gémeaux (équinoxe de printemps), Vierge (solstice d’été), Sagittaire (équinoxe
d’automne) et Poissons (solstice d’hiver). Imposées par la précession des équinoxes, deux
autres séries de quatre symboles stellaires vinrent s’y ajouter : vers 4300 avant J.-C. le
Taureau, le Lion, le Scorpion (ou Aigle) et le Verseau, suivis vers 1800 avant J.-C. par le
Bélier, le Cancer, la Balance et le Capricorne. Désormais compleéte, la séquence zodiacale
n’a plus subi de modifications, méme si I’équinoxe de printemps est passé dans les pre-
miers siecles de I’ere chrétienne dans le signe des Poissons, associés a I’origine au solstice
d’hiver.

Un défilé de douze animaux, divisé clairement en deux parties -saison hivernale et
estivale débutant par le Bélier- est actuellement connu du VII® siecle avant J.-C., ot on le
trouve représenté sur le rebord d’un casque en bronze d’une sépulture de la nécropole de
Monte Penna a Pitino San Severino dans les Marches italiennes (Kruta — Kruta Poppi —
Magni éds. 2008, 24, 46, 48, 53). Cette séquence exceptionnelle permet de constater que
des éléments d’origine extra-européenne, tels des sphinx, s’y trouvent associés a des ani-
maux inconnus dans le zodiaque oriental. On peut observer toutefois d’autres différences
par rapport a notre séquence actuelle, dues peut-€tre a des erreurs ou incompréhensions
de ’artisan. En effet, les Poissons qui devraient précéder le Bélier en sont séparés par un
félin a téte humaine, probablement ailé, tandis qu’un animal mal identifiable, peut-&tre un
jeune bovin, y est placé entre les images du Bélier et du Taureau. Or, ce dernier devrait étre
suivi par les GEmeaux mais on trouve a cet emplacement, avant I’image du Lion, un caprin
(bouquetin ?) qui devrait donc étre 1’équivalent du Cancer. La Vierge est remplacée par un
cerf, suivi d’un grand quadrupede (biche ?) a la place de la Balance.

L‘existence ancienne d’une séquence zodiacale européenne ouvre ainsi de nouvelles
perspectives a I’interprétation d’images provenant de milieux de I’Europe ancienne qui ne
pratiquaient pas encore 1’écriture.

Ces avancées considérables dans la compréhension de 1’éventuelle signification astro-
nomique des images que nous ont légué les anciens Celtes nous permettent aujourd’hui
de tenter d’établir des parallélismes entre des ceuvres qui sont a premiere vue tres diffé-
rentes, mais révelent a I’examen d’indiscutables points structuraux communs. Il en est ainsi
pour une ceuvre majeure de la peinture vasculaire celtibérique, le grand vase de Numance
dit « des taureaux », dont la signification se trouve éclairée par celle de la cruche cérémo-
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nielle de Brno, découverte au cceur de 1I’Europe a environ 2000 km a vol d’oiseau du site
le plus célebre de I’histoire des Celtes d’Hispanie (Kruta 2015a, 87-89 ; 2018, 19-26).

La cruche cérémonielle de Brno

Des garnitures en bronze qui ornaient a I’origine une cruche cérémonielle en bois furent
découvertes en 1941 en Moravie (République Tcheque), sur le site de la nécropole celti-
que de Brno-Maloméfice (fig. 7). Apres une reconstitution fiable de 1’objet, leur récente
étude, associée a I’analyse du contexte, a permis de les dater vers 285-280 avant J.-C. et
de les replacer dans le contexte plus général de I’art celtique (Kruta 2007 ; 2008 ; 2015b,
120-123 ; 2015¢, 174-184). L’ensemble a révélé une grande cohérence thématique : on
y retrouve la transposition en images de thémes de prédilection de I’art celtique, tels que
I’opposition et I’ alternance cyclique de principes complémentaires ou 1’organisation quadri-
partite de 1’espace autour d’un point central.

Ainsi, la statuette du couvercle, une paire de monstres imbriqués, au corps serpenti-
forme et a la téte de griffon, placée au centre d’une rosace ajourée quadrilobée, évoque la
lutte saisonniére des deux dragons, le rouge et le blanc, qui se déroulait selon les textes
insulaires médiévaux au point central du pays (Kruta 2007, 54-55 ; Jouét 2007, 94 ; Jouét
2012, 347-349), c’est a dire au lieu ou I’axe cosmique était censé unir les trois mondes
superposés.

La garniture du départ du bec associe deux visages qui se partagent une palmette trilo-
bée — I'un, tourné vers le bas, avec un groin de sanglier, est coiffé d’une sorte de haute tiare
couronnée de la palmette commune ; I’autre regarde vers le haut et présente I’amorce d’une
paire de cornes (Kruta 2007, 62—65). C’est un exemple du théme des « tétes jumelées »
que ’on peut interpréter comme I’'image des Dioscures celtiques (Kruta 2016), indisso-
ciables et complémentaires de la divinité solaire, auxquels répondent dans la mythologie
irlandaise Lugh, le « Lumineux », et probablement Donn, le « Ténébreux », connu aussi
comme Cernunnos, le « Cornu » (Gricourt — Hollard 2010 ; 2015 ; 2017 ; de Gourcuff
2017).

D’autres garnitures reprennent ces themes fondamentaux du répertoire celtique : I’espa-
ce quadripartite ordonné autour d’un centre ou se dresse I’ Arbre cosmique qui soutient la
voiite céleste et la relie au monde souterrain, I’opposition des deux principes complémen-
taires qui expliquent 1’alternance cyclique de I’obscurité et de la lumiere, quotidienne,
mensuelle, avec les deux quinzaines lunaires, et annuelle, avec les deux saisons, alternance
qui a leurs yeux était aussi celle de la vie et de la mort.

Quant aux étranges « mélées de dragons » des résilles qui ornaient la panse, la dispo-
sition des yeux des étres monstrueux s’est révélée correspondre a des secteurs dominants
du ciel étoilé qui était visible a la latitude de la ville de Brno vers ’an 280 avant J.-C. a la
date des fétes fixées par les levers héliaques d’étoiles importantes qui marquaient le début
des deux grandes saisons de 1’année celtique : Samain et Belteine (Kruta 2007, 72—809).

L’identification des astres du segment du ciel étoilé figuré sur la plus grande des deux
appliques peut étre résumée comme il suit (fig. 2a) : la disposition des « yeux » y corre-
spond a des étoiles qui appartiennent aux constellations du Cygne (Cygnus), connue aussi
comme Crux major ou « Croix du nord », de I’ Aigle (Aquila) et de la Lyre (Lyra), dont n’ont
été figurées chaque fois que deux des étoiles (a, y ou £ Agl, a et £ Lyr). Les trois étoiles
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Fig. 1. Reconstitution de la cruche cérémoni-
elle de Brno-Maloméfice (République tche-
que), en bois avec garnitures en bronze ;
datable vers 285-280 a. J.-C. Les bronzes uti-
lisés pour cette reconstitution sont des copies
et leur emplacement n’est pas indiscutable
dans tous les cas ; Brno, Musée Morave.
Haut. 48 cm (cliché © D. Bertuzzi).

Obr. 1. Rekonstrukce obfadni konvice z Brna-
Maloméfic, difevo s bronzovymi aplikami;
datovatelna kolem let 285-280 pf. Kr. Bronzy
pouZité pro tuto rekonstrukci jsou kopie a je-
jich umisténi neni jisté ve vSech ptipadech;
Moravské zemské muzeum, Brno; vyska 48 cm
(snimek © D. Bertuzzi).

brillantes de ces constellations, Deneb (a Cyg), Altair (o Agl) et Véga (a Lyr), les « Belles
d’été », forment les pointes de la configuration connue sous le nom de « Triangle d’été ».

La reconstitution du ciel visible au début de la nuit a la latitude de Brno le jour équiva-
lent au 14 juin de notre calendrier en I’an 280 av. J.-C., date du lever héliaque d’ Aldéba-
ran (o Tau), c’est-a-dire du moment ot I’étoile se leve avec le soleil, qui devait étre celle
de la féte de Belteine, montre qu’il était dominé & ce moment précis justement par le
« Triangle d’été ».

Contrairement a I’attente, « 1’ceil » central de la résille, le plus grand, ne correspond
pas a une étoile particulierement brillante mais a Albiréo (B Cyg), opposée a Deneb dans
la croix qu’évoque la constellation du Cygne. L’importance qui lui a été attribuée vient
donc probablement de sa position centrale dans le « Triangle d’été ».

L’autre garniture représente le ciel nocturne du début de la saison sombre et de I’année
celtique que marquait la féte de Samain, a une date déterminée par le lever héliaque de
I’étoile rouge Antares (o Sco), de la constellation du Scorpion (fig. 2b). Cette date tombait
a Brno en I’an 280 av. J.-C. au 21 novembre de notre calendrier et le ciel y était dominé
par les constellations du Taureau (Taurus) et d’Orion (Orion).

Effectivement, on a pu reconnaitre un segment du ciel centré sur Aldébaran (a Taur),
étoile brillante de la constellation du Taureau qui correspond cette fois a 1’ceil le plus grand,
confirmant ainsi que sa position centrale doit étre effectivement la raison de la dimension
comparable donnée a I’ceil répondant a 1’étoile Albiréo dans la résille « estivale ». Le nom
d’origine arabe d’ Aldébaran (ad dabaram), « le Successeur », se référe a son lien avec les
Pléiades, un amas d’étoiles proche de la méme constellation, trés important dans 1’ astrono-
mie antique. Le segment représenté du ciel inclut les « cornes » du Taureau, avec Elnath,
«la Corne » (B Aur), qui peut étre également rattachée a la constellation du Cocher (Auriga),
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tCyg DENEB Fig. 2. Cruche de Brno-Malo-
; @ Cyg (& meéfice. a —relevé graphique
de la résille « estivale » avec
I'identification des étoiles et
I'indication du « Triangle
d’été ». La déformation, per-
ceptible notamment sur les
cotés, est la conséquence de
la forme bombée de |'objet ;
dimensions réelles 22 x 19 cm.
b —relevé graphique de la ré-
sille « hivernale » avec I'iden-
tification des étoiles représen-
tées par les yeux des créatures
monstrueuses ; dimensions
17 x 16,4 cm ; Brno, Musée
Morave (d’apres Kruta 2007).
Obr. 2. Konvice z Brna-Malo-
méfic. a — kresebné zobrazeni
a letni” prolamované apliky
s urc¢enim hvézd odpovidaji-
cich o¢im nestvlrnych hlav
< Taur ; a oznacenim ,letniho troju-
- helnika”. Zkresleni, zfetelné
zejména po stranéach je di-
sledkem vypuklého tvaru vy-
duté; skutecné rozméry 22 x
19 cm. b — kresebné zobra-
zeni « zimni » prolamované
apliky s uréenim hvézd; sku-
tecné rozméry 17 x 16,4 cm;
Moravské zemské muzeum,
Brno (podle Kruta 2007).

A
e Cyg

Albiréo
B Cyg

youTAgl

Meissa-Héka |
A Ori

b

¥ Ori

dominée par 1’étoile brillante Capella, « la Chévre » (o Aur), dont le lever héliaque aurait
été utilisé par les Celtes pour déterminer la date de la féte d’Imbolc, en février, a la fin de
I’emprise du froid hivernal, au départ du renouveau de la végétation et de la vie, avec la
naissance des agneaux et le retour du lait des brebis. Elle était associée a la déesse Brigit.
Une partie manquante de I’applique devait inclure au moins une autre étoile de la con-
stellation du Cocher. De I’autre c6té des « cornes » du Taureau figurent deux étoiles qui
appartiennent a I’'impressionnante constellation d’Orion, le « chasseur céleste » lancé
a la poursuite des Pléiades. Il s’agit de Bellatrix, « la Guerrieére » (y Ori) et de la double
Meissa-Héka (A Ori).

L’étoile principale de la constellation voisine du Grand Chien (Canis major), « com-
pagnon de chasse » d’Orion, est Sirius (o CMa), la Stella canicula, I’ étoile la plus éclatante
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Fig. 4. Cruche de Brno-Malomeéfice : applique ajourée en bronze corres-
pondant au solstice d’été, associé a la constellation des Gémeaux dont le
lever précédait alors celui du soleil. Larg. 11 cm (cliché © D. Bertuzzi).
Obr. 4. Konvice z Brna-Malomeéfic. Prolamovand bronzova aplika zobra-
zujici letni slunovrat, odpovidajici vychodu souhvézdi Blizenct (Gemini)
pred vychodem slunce; Moravské zemské muzeum, Brno; 3itka 11 cm
(snimek © D. Bertuzzi).

Fig. 3. Cruche de Brno-Maloméfice : applique ajourée en bronze en for-
me d’esse correspondant au solstice d’hiver, associé a la présence de la
constellation des Gémeaux dont le lever suivait alors le coucher coucher
du soleil. Haut. 12 cm ; Brno, Musée Morave (cliché © D. Bertuzzi).
Obr. 3. Konvice z Brna-Maloméfic. Prolamované bronzova aplika zo-
brazujici zimni slunovrat, odpovidajici vychodu souhvézdi Blizenct
(Gemini) po zépadu slunce; vyska 12 cm; Moravské zemské muzeum,
Brno (snimek © D. Bertuzzi).

qui peut étre observée depuis la Terre. Son lever héliaque déterminait pour les Celtes la
date de la féte de Lugnasad, en aolit. Associée a la divinité souveraine et solaire, cette
féte était ’occasion a laquelle se réunissaient les grandes assemblées. Elle fut assimilée
sous I’Empire a la féte d’ Auguste, a laquelle se tenait a Lyon (Lugdunum) le Concile des
Gaules.

11 faut ajouter a ces images étonnantes deux garnitures plus petites qui devraient cor-
respondre a 1I’évocation des étoiles principales de la constellation des Gémeaux. En effet,
partant de 1’équation entre les étoiles et les yeux des créatures monstrueuses, 1’applique
en forme d’esse devrait représenter une paire d’astres particulierement importants (fig. 3).
On peut penser dans ce cas aux étoiles Castor (a Gem) et Pollux (B Gem), de la constella-
tion des Gémeaux (Gemini), dont le lever précédait celui du soleil au solstice d’été et sui-
vait son coucher au solstice d’hiver.

L’esse est le symbole schématique de la course supposée du soleil d’un solstice d’hiver
al’autre. Elle exprime 1’enchainement des deux parties de I’année, avec 1’amplification puis
la diminution progressive de la spirale que dessine, au-dessus et au-dessous de 1’horizon,
la course supposée de I’astre. Elle serait donc associée ici aux deux étoiles que les Grecs
avaient identifiées aux jumeaux Dioscures dont 1’un était mortel (Castor) et I’autre im-
mortel (Pollux) et partageait son séjour entre I’Olympe et le monde infernal ou il retrou-
vait la compagnie de son frere. L’image des Dioscures celtiques figurait sur le récipient
non seulement sur la garniture du bec verseur, évoquée précédemment, mais également sur
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le pied ou les deux tétes se distinguent par leurs attributs : une palmette qui coiffe celle du
haut, de longues cornes arrondies pour celle du bas (Kruta 2007, 66-67).

Dans le cas de notre garniture en forme d’esse, la différence de couleur et de lumino-
sité entre les deux étoiles serait exprimée par la dimension des yeux (fig. 3). L’image évo-
querait ainsi leur présence dans le ciel nocturne, au moment du solstice d’hiver.

L’autre petite applique de la panse (fig. 4), avec la figure caractéristique de la divinité
solaire dans sa plénitude, devrait évidemment correspondre a 1’astre dans sa pleine force
au solstice d’été, alors que ces étoiles se confondent avec 1’astre. Les deux appliques au-
raient été donc probablement réparties sur la panse du récipient entre les représentations
du ciel du début des saisons estivale et hivernale, dans une séquence qui se déroulait sur
la circonférence, évoquant successivement les aspects célestes des jalons principaux de
I’année celtique.

Ces appliques illustrent donc de maniere convaincante et indiscutable la science ast-
ronomique de I’élite intellectuelle des Celtes, évoquée par César a propos des druides :
« ils se livrent a de nombreuses spéculations sur les astres et leurs mouvements, sur les
dimensions du monde et celles de la terre, sur la nature des choses, sur la puissance des
dieux et leurs attributions, et ils transmettent ces doctrines a la jeunesse... » (Guerre des
Gaules, V1, 14). C’est a I’'un d’eux que doit étre attribuée la réalisation du dessin qui fut
utilisé pour la transposition en images de ces deux segments d une carte du ciel étoilé. En
effet, il ne s’agit pas d’une évocation symbolique, mais de I’enregistrement foncierement
fidele d’observations du ciel. La transcription artistique n’a de ce point de vue aucune
incidence, car elle respecte pleinement le schéma originel.

Quant a I’apparente incohérence de I’orientation des résilles principales de la cruche
de Brno, a 'emplacement qui leur a été assigné sur la panse du récipient d’apres leur
courbure, par rapport a nos conventions de représentation de la voite céleste observée, on
peut lui trouver une explication. Il est vraisemblable que la mise en parallele des images
des segments respectifs du ciel étoilé et de leurs modeles célestes ne s’effectuait dans la
position verticale de la cruche qu’a 1’occasion de la féte de Samain. La correspondance ne
s’établissait pour le ciel de Belteine que lorsque la cruche était inclinée pour verser le li-
quide et vidée d’une bonne partie de son contenu. Ainsi, ce détail confirme non seulement
la fonction rituelle, cérémonielle, du récipient, mais indique aussi la nature et la date du
geste (Kruta 2015c, 184).

La cruche de Brno présente donc une conception générale parfaitement cohérente,
fondée sur I’opposition cyclique de principes fondamentaux complémentaires et indisso-
ciables : ciel nocturne d’hiver et ciel nocturne d’été, solstice d’hiver et solstice d’été. On
peut y ajouter les deux constellations emblématiques de cette opposition : le Cygne et le
Taureau, ainsi que celle des Gémeaux, associée aux deux solstices. A I’exécution magis-
trale vient ainsi s’ajouter un contenu rigoureusement structuré qui ouvre une fenétre sur
I’univers spirituel des Celtes et nous en dévoile certains aspects fondamentaux.

Le vase des taureaux de Numance

Le vase peint en monochrome dit « des taureaux » se distingue parmi les poteries expo-
sées au Musée de Soria qui proviennent du site de Numance aussi bien par sa taille que par
son ornementation. C’est probablement le plus fréquemment représenté de cette remar-
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Fig. 5. Numance : le « vase des taureaux » du coté
estival « clair » ; IlI-11® siecle av. |.-C. haut. 53 cm ;
Soria, Museo Numantino (© Junta de Castillay Ledn,
Museo Numantino, photo Alejandro Plaza).

Obr. 5. Numancie (Spanglsko), ,nadoba s byky”,
pohled na svétlou ,letni” stranu; 3.—2. stol. pt. Kr. ;

Fig. 6. Numance : le « vase des taureaux » du c6té
hivernal « sombre » (© Junta de Castilla y Ledn,
Museo Numantino, foto Alejandro Plaza).

Obr. 6. Numancie, ,nddoba s byky”, pohled na
tmavou ,zimni” stranu (foto © Junta de Castilla y
Leén, Museo Numantino, foto Alejandro Plaza).

v. 53 cm; Soria, Museo Numantino (foto © Junta de
Castilla y Leén, Museo Numantino, foto Alejandro
Plaza).

quable série (Wattenberg 1963, n° 1-1324, 142, pl. XX ; Almagro Gorbea 2004, 168 ;
Kruta 2015b, 152 ; 2015c¢, 306 ; 2018, 19-26). La révision récente de la séquence chro-
nologique de Numance et de ses poteries (Jimeno et al. 2012), fondée sur de nouvelles
fouilles, permet d’attribuer la production céramique de ce type a la ville celtibérique an-
térieure au siege de Scipion et a sa destruction en 133 avant J.-C. Notre vase peut donc
étre daté du III° siecle ou de la premiere moitié du siecle suivant. Il serait donc a peu pres
contemporain ou un peu plus récent de la cruche de Brno.

Des vases analogues, considérés comme utilisés pour contenir des provisions, ont été
découverts in situ dans le sous-sol d’une maison de plan rectangulaire détruite par un incen-
die, explorée a I’occasion des nouvelles fouilles dans I’flot XXIII. Ils y avaient été partiel-
lement enterrés dans le sol, ce qui pourrait fournir I’explication de la disposition du décor
uniquement sur la partie supérieure du récipient (Jimeno et al. 2012 : 210, fig. 6).

De forme biconique, avec un col bas et un étroit rebord horizontal, notre vase présente
une ornementation peinte trés soigneusement en noir directement sur la surface rougeatre
bien lissée, dans une bande qui est délimitée en bas par une triple ligne surmontée de
courts et épais traits verticaux qui délimitent des sortes de métopes vides, en haut par trois
lignes horizontales (fig. 5-8). Le registre principal étant consacré a une représentation de
I’année celtique, la succession de rectangles noirs et clairs pourrait constituer un rappel
de l’alternance des quinzaines lunaires du mois, illustrée par le calendrier de Coligny
(Kruta 2000, 509-510). Cependant, leur total, qui devrait s’élever a environ 24 pour une
année semble nettement supérieur (90—100) et correspondrait donc a plusieurs années.
Au dessous de la limite inférieure est disposée une ligne ondulée, analogue a d’autres qui
figurent dans le champ principal. De courtes séquences de cette ligne, d’une taille nette-
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Fig. 7. Numance : la séquence figurative du « vase  Fig. 8. Développement du décor du « vase des tau-
des taureaux » vue du dessus (© Junta de Castilla reaux » de Numance (d’apres Wattenberg 1963).
y Leén, Museo Numantino, photo Alejandro Plaza). Obr. 8. Numancie, ,néddoba s byky”, kresebné roz-
Obr. 7. Numancie, ,nadoba s byky”, pohled shora  vinuti obrazové sekvence (podle Wattenberg 1963).
na obrazovou sekvenci (foto © Junta de Castilla y

Leén, Museo Numantino, foto Alejandro Plaza).

ment supérieure, rythment I’ensemble et en soulignent certaines parties, celles qui corre-
spondent aux événements importants du déroulement de I’année.

Le décor principal semble présenter a premiere vue un développement continu. Cepen-
dant, un élément vertical — un trait dont les extrémités portent de courtes lignes ondulées
transversales — semble interrompre la séquence et indiquer le début de la lecture. Placé
entre les deux animaux — apres la téte du taureau clair et avant 1’arriere-train du taureau
sombre, il conduirait a considérer ce dernier comme la figure initiale de la séquence.

En effet, les deux animaux représentés se distinguent clairement par leur traitement
pictural. Celui qui est choisi le plus souvent dans les publications, parce qu’il est le mieux
conservé, est privé de ses membres inférieurs, a I’exception d’une excroissance triangu-
laire aux cotés concaves qui part du milieu du corps en forme de sablier dont elle parait
constituer ainsi le point d’équilibre. A I’intérieur du corps sont représentés de part et d’autre
du centre de grands motifs circulaires giratoires dont la nature solaire semble évidente. La
longue queue est repliée contre le dos et se termine par un motif végétal ternaire. Figurée
de face, la téte de I’animal aux longues cornes acérées est fortement inclinée. Du museau
partent deux lignes horizontales aux extrémités qui s’enroulent vers le haut en spirales
a rotation contraire.

Le symbolisme céleste de la figure a été bien siir reconnu depuis longtemps (Almagro
Gorbea 2004, 168), sans avoir été approfondi.

C’est ce que permettent justement les résultats de I’interprétation de la cruche de Brno
qui éclairent de maniere convaincante le rdle du « Taureau céleste » dans le déroulement
de 1‘année celtique. En effet, les deux saisons y sont placées sous 1’égide de la constellation
homonyme qui domine le ciel diurne de la période claire, estivale, et le ciel nocturne de
la période sombre, hivernale. L’étrange bovidé que nous évoquions précédemment repré-
senterait donc le soleil dans sa plénitude estivale, alors que la constellation est masquée
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par le soleil qui atteint alors son point d’équilibre au moment du solstice. C’est probable-
ment ce que représente ce corps étrange, sans membres inférieurs et avec deux grands
symboles solaires de part et d’autres de son point médian. Ils représenteraient ainsi 1’ast-
re avant et apres I’apogée du solstice. Celui de droite est précédé d’un triscele dextrogyre,
symbole dynamique qui attire 1’attention sur la course quotidienne de 1’astre, désormais
décroissante. Sous le corps figurent de part et d’autre de 1’élément triangulaire deux cerc-
les contenant une croix sur fond noir. Il s’agit incontestablement de représentations astra-
les qui pourraient correspondre aux étoiles principales de la constellation des Gémeaux
(Gemini) représentées sur la cruche de Brno, parce que leur lever précédait celui du soleil
au solstice d’été. De fines lignes ondulées, des suites d’esses ou des zigzags relient entre
elles non seulement ces deux étoiles mais d’autres motifs analogues disposés autour du
corps. Reliés ainsi, ils représentent probablement les étoiles principales de constellations
importantes du ciel diurne estival connues par les Celtes. Cette moitié€ de la séquence illus-
trerait donc 1’essentiel des données astronomiques de la saison claire.

Naturellement, une interprétation plus poussée est impensable sans le concours d’un
spécialiste en paléo-astronomie. En effet, il faut pouvoir apprécier la situation a une latitude
plus méridionale de pres de 8° par rapport a celle du lieu ot a été découverte et treés probable-
ment aussi réalisée la cruche cérémonielle de Brno (Numance : 41°48’N ; Brno : 49°11°N).

La seconde face du vase de Numance est moins connue, a cause d’un état nettement
plus lacunaire. Toutefois, les parties conservées sont suffisantes pour bien observer les
différences du taureau qui y est représenté par rapport a I’animal décrit précédemment.
Tout d’abord, les membres aux sabots évidents sont cette fois bien figurés et leur position
indique I’arrét du bovidé : ceux de I’arriere sont pliés, ceux de devant sont dressés a la ver-
ticale. Le corps présente cette fois un remplissage noir. Sa partie médiane est malheureuse-
ment manquante, mais deux grandes croix en réserve peuvent étre clairement discernées
sur ’avant et I’arriere-train. Au-dessous, des deux cotés, le départ d’une ligne ondulée sur
fond clair. La queue arquée vers le bas porte a son extrémité pointue une croix inscrite dans
un carré dont les angles sont surmontés de spirales aux mouvements opposés. Il s’ agit pro-
bablement d’une étoile particulierement importante de la constellation du Taureau (Aldé-
baran ?). Deux lignes partent de ce motif astral : celle du bas, constituée par une file d’esses
aboutit contre I’arriere du genou de la jambe droite du bovidé, I’autre semble conduire a
la grande croix de I’arriere-train. L’image qui se trouve au-dessous du corps, de la jambe
postérieure a la gueule ouverte du taureau, dont la téte est représentée cette fois de profil
et I’ceil constitué par une croix claire, semble pouvoir étre identifiée a un poisson, proba-
blement double : a I’arriére le résidu d’une forme triangulaire qui porte une ligne ondulée
(nageoire caudale ?) ; cette ligne se transforme a I’avant en une suite d’esses qui vient buter
contre la croix claire inscrite dans un carré, analogue a celle figurée au bout de la queue
(probablement une étoile importante des Poissons : Alpherg 1 Psc ?). Suit la téte dédoub-
lée du poisson qui parait menacée par la gueule grande ouverte du taureau. Un tel poisson
a double téte figure sur une autre poterie de Numance, ou il apparait dans une séquence
qui est malheureusement incomplete (fig. 9 ; Wattenberg 1963, 139, n° 1-1297, 139).

La partie centrale du corps de I’animal, qui devrait illustrer le solstice d’hiver, est mal-
heureusement disparue, a I’exception d’un rectangle clair sur lequel se trouve un signe
astral rayonnant qui pourrait représenter une des deux étoiles principales de la constella-
tion des Gémeaux. Les rayons indiqueraient sa visibilité sur le ciel nocturne, différemment
des deux grands motifs qui nous paraissent étre des images du soleil nocturne et hivernal.
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Fig. 9. Développement du décor
incomplet d’un vase de Numance
ou figure un poisson a double téte
(d’aprés Wattenberg 1963).

Obr. 9. Numancie, kresebné rozvi-
nuti netipIné sekvence zobrazujici
dvouhlavou rybu (podle Watten-
berg 1963).

Enfin, des signes astraux — analogues a ceux de la face « claire », des cercles aux courts
rayons, a I'intérieur desquels se détache sur un fond noir une croix claire — sont disposés
devant la téte inclinée de I’animal. Au nombre de trois, ils sont reliés entre eux par des
lignes de zigzags et d’esses, de sorte a délimiter un triangle a I’intérieur duquel est placée
une ligne ondulée oblique indépendante (fig. 10). Les deux signes astraux qui forment les
angles inférieurs de ce triangle sont reliés a leur tour, a gauche, a la croix qui figure 1’ ceil
du taureau noir, peu visible sur le relevé publié par Federico Wattenberg (1963, 142),
mais parfaitement discernable sur I’objet ; a droite, par une suite d’esses plus grandes,
a ’arriere-train de son homologue clair. Mis ainsi en évidence, ce triangle astral évoque
immédiatement le « Triangle d’été » représenté sur la garniture estivale de la cruche de
Brno ou il se trouve associé a la féte de Belteine et au début de la saison claire. Ainsi les
deux lignes ondulées transversales par rapport au déroulement antihoraire de la séquence
du champ principal signaleraient les passages entre les saisons.

Le rapprochement entre les deux objets en examen permet de proposer une lecture de
la séquence du « vase des taureaux » de Numance, provisoire et incompléte, mais néan-
moins cohérente. Son début devrait €tre indiqué par la ligne verticale qui sépare la téte du
taureau clair de I’arriére-train du taureau noir qui représenterait ainsi la saison sombre par
laquelle commencait I’année celtique. Cette saison est placée ici sous la domination
nocturne de la constellation du Taureau, comme I’indique également la cruche de Brno.
Il ne reste plus qu’un seul des signes qui auraient pu évoquer dans la partie centrale la
constellation des Gémeaux (Gemini) dont le lever accompagnait dans le ciel le coucher
du soleil au solstice d’hiver. Les limites de la saison sombre seraient soulignées par deux
astres importants non identifiés (croix inscrites dans un carré) placés aux deux extrémités
du bovidé, au bout de la queue et sur la té€te du poisson (ou plutot des poissons), sous la
gueule ouverte de I’animal. Ils encadraient ainsi la partie médiane, malheureusement dis-
parue. C’est son emplacement qui est indiqué par la ligne ondulée horizontale, placée sous
la base de la séquence. Quant aux deux grandes croix représentées sur les deux extrémités
du corps, leur taille démesurée par rapport aux autres signes astraux suggere une autre
interprétation que la représentation d’une paire d’étoiles particulierement importantes.
Ainsi que I'indique I’analyse de 1’autre face de I’objet, il pourrait s’agir de I’image d’un
soleil nocturne, hivernal, avant et apres le solstice d’hiver, donc décroissant et croissant.

Quant au poisson qui se trouve sous le corps du taureau, son image est liée a Numance
aI’esse et donc au solstice d’hiver, ainsi que I’indique, parmi d’autres, une coupe peinte
monochrome ou trois poissons — un grand au centre et deux plus petits au-dessus et
au-dessous, nageant en sens contraire — sont associés a quatre esses (Wattenberg 1963,
135 n°8-1274 ; Kruta 2018, 25, fig. 20). Signe zodiacal du premier quatuor de la séquence,
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Fig. 10. Numance, vue latérale du « vase des taure-
aux » avec la partie de la séquence ol est probab-
lement représenté le « Triangle d’été » (© Junta de
Castillay Leén, Museo Numantino, photo Alejandro
Plaza).

Obr. 10. Numancie, ,nadoba s byky”, bo¢ni pohled
s pravdépodobnym zobrazenim ,letniho trojdhel-
niku” (foto © Junta de Castilla y Le6n, Museo Nu-
mantino, foto Alejandro Plaza).

présent jusqu’a nos jours, les Poissons et I’eau ont été associés dans la tradition indoeuro-
péenne la plus ancienne a la froidure hivernale et a 1’obstacle que devait franchir celui
qui, apres sa mort, voulait atteindre I’immortelle félicité réservée aux héros. Le fait que
la gueule largement ouverte du taureau noir suggere qu’il s’appréte a dévorer le poisson
(ou les poissons) indique donc la proximité de la fin de la saison sombre.

La transition vers la saison claire est indiquée par les trois étoiles disposées en triangle
devant la téte du taureau noir. On peut affirmer sans trop d’hésitation qu’il s’agit de I'im-
age du « Triangle d’été ». Il domine en effet sur la cruche de Brno le ciel de Belteine et
ouvre ainsi la nouvelle saison. Il est suivi de la figure du taureau correspondant a la saison
estivale, centrée autour du solstice d’été ou le soleil atteint sa plénitude. Ses particularités
sont la conséquence de la représentation d’un ciel diurne ou la lumiere du soleil relegue
au second plan la présence des autres astres. La seule identification qui peut étre proposée
sans le concours d’un spécialiste est celle des deux symboles de dimensions 1égerement
inégales qui flanquent de part et d’autre I’élément triangulaire qui indique a nos yeux la
position d’équilibre du solstice d’été. 11 s’agirait de nouveau, comme pour les astres re-
présentés dans la partie centrale endommagée de 1’autre face, des étoiles principales des
Gémeaux dont le lever précédait au solstice d’été celui du soleil.

Les deux grands signes circulaires giratoires correspondraient donc au soleil d’avant
et d’apres le solstice, croissant et décroissant.

Le fait que la téte du « Taureau céleste » soit cette fois représentée de face, tournée vers
le spectateur, signifie sans équivoque la fin de la séquence. Il s’agirait donc bien d’une
illustration de 1’année celtique, avec la représentation de ses protagonistes célestes, noctur-
nes pour la saison sombre, diurnes pour la saison claire. Qu’elle soit dominée par la figu-
re du taureau correspond non seulement & une situation qu’illustre également la cruche de
Brno, mais a un choix qui s’imposait naturellement chez des populations ou I’élevage des
bovins occupait une place prépondérante (Alvarez-Sanchis 2003a ; 2003b). 11 pourrait
avoir été également un élément résiduel du quatuor zodiacal ou cette constellation était
associée a I’équinoxe de printemps, datée entre 4300 et 1800 avant J.-C. S’il en était ainsi,
la mise en place du calendrier pourrait se situer vers la seconde moitié du III° millénaire,
dans le contexte du complexe campaniforme.
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L’interprétation proposée présente bien évidemment un certain nombre de lacunes,
certaines impossibles a combler — en premier lieu celles dues a la disparition de parties
importantes de I’image — ou restées en suspens faute de moyens d’analyse. C’est non seu-
lement le cas de I’identification des étoiles correspondant a la plupart des signes qui trou-
vera peut-€tre une solution dans une analyse paléo-astronomique détaillée mais aussi de
la raison de I’emploi de lignes différentes — esses, zigzags, ondulations — utilisées pour les
relier. On peut au moins affirmer dés maintenant que les segments de lignes ondulées sous
la base de la bande imagée signalent des moments importants de la séquence : son début —
par la ligne qui termine la ligne verticale, I’emplacement présumé du solstice d’hiver, la
transition — par la ligne disposée au centre du triangle stellaire, le début de la saison claire,
le solstice d’été et la fin de cette saison. Il reste donc encore beaucoup a faire.

La mise en parallele de ces deux objets exceptionnels démontre cependant de maniere
convaincante qu’au dela d’une différence formelle évidente, le message contenu est le mé-
me. Il s’agit bien dans les deux cas d’une représentation imagée de 1’année celtique, telle
que nous la connaissons par d’autres documents. Les doutes éventuels que 1’on pourrait
avoir sur la cruche de Brno a propos de I’identification de la constellation du Taureau se
trouvent levés par le vase de Numance qui confirme I’existence d’un systeme de référen-
ces célestes tres élaborées et largement répandues. La présence des poissons associés au
taureau sur le vase de Numance confirme I’existence d’un zodiaque dont la constitution
progressive remonte aux débuts du Néolithique. Les préoccupations astronomiques des
Celtes dans de nombreux domaines ont été déja largement commentées, I’étude de leur
transposition en images n’en est toutefois encore qu’a ses débuts.

Les deux exemples analysés ici montrent toutefois que 1’enregistrement en images des
données astronomiques apporte des témoignages décisifs sur I’existence d’une conception
européenne commune tres ancienne de 1’observation du ciel étoilé et de son rdle dans le
déroulement de 1’année. Une année qui n’était peut-€tre spécifiquement celtique que dans
sa forme ultime. En effet, I’analyse des données plaide pour une construction cumulative
de ce qui nous est parvenu comme un calendrier propre aux Celtes du dernier demi-millé-
naire avant J.-C. Un calendrier dont nos connaissances reposaient encore naguere essen-
tiellement sur le calendrier trouvé a Coligny, quelques passages des auteurs anciens et des
persistances préservés dans le folklore (Duval — Pinault 1986 ; Kruta 2000, 509-510 ;
2015¢, 29-33 ; Laurent 1990 ; Alonso Romero 1997 ; pour 1’Hispanie celtique en général
Almagro Gorbea 2009).
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Dvoji zobrazeni keltského roku:
konvice z Brna-Maloméric a nadoba s byky z Numancie

Pojmenovana « o¢i noci » v poetické formulaci staroindické Rig Védy, nebeska télesa zaujala lid-
stvo od nepaméti (Kruta — Kruta Poppi — Magni éds. 2008; Kruta et al. éds. 2009). Nejstarsi zdznamy
sahaji do paleolitu a jsou bezpochyby vysledkem mnohatisicilet¢ho pozorovani. O nékolik desitek
tisic let pozdé&ji méli Keltové k dispozici pokrocily systém uréovani nebeskych téles a znalosti jejich
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pohybi v souvislosti s hlavnimi astronomickymi udalostmi roku. Tyto védomosti byly zobrazova-
ny riznymi zpasoby, ne vzdy snadno rozpoznatelnymi. Nejvymluvnéjsi v tomto smyslu je obiadni
konvice z Brna-Maloméfic, vrcholné dilo keltského uméni z prvnich desetileti 3. stol. pt. Kr. (Kruta
2007; 2008; 2015b, 120-123; 2015¢, 174-184). Byla vytvorena na zdklad€ védomosti nahromadeé-
nych v predeslych dobéch.

Ztotoznéni souhvézdi se zvitaty nebo bajnymi bytostmi — zdklad zvérokruhu — je jisté¢ velmi
staré i v Evropé. Podle paleoastronomu piipad Velké Medvédice (Ursa Major) saha az do Paleolitu
(Gurshtein 1995; Antonello 2008). Rozvinulo se vSak zejména od neolitu (Gurshtein 1993; 2005;
Kruta — Kruta Poppi — Magni éds. 2008, 18-24, 33, 44-49, 53), kolem r. 6000 pt. Kr., s prvnim
zodiakdlnim kvartetem: BliZenci (Gemini) pro jarni rovnodennost, Panna (Virgo) pro letni slunovrat,
Strelec (Sagittarius) pro podzimni rovnodennost a Ryby (Pisces) pro zimni slunovrat. Posun rovno-
dennosti vedl k zavedeni dvou dalsich ¢tyr€lennych sérii: kolem r. 4300 pt. Kr. Byk (Taurus), Lev
(Leo), Stir (Scorpius) nebo Orel (Aquila) a Vodnar (Aquarius), kolem r. 1800 pt'. Kr. Beran (Aries),
Rak (Cancer), Vahy (Libra) a Kozoroh (Capricornus). Tento dplny zvérokruh se posléze neménil,
i kdyZ Ryby, odpovidajici pivodné zimnimu slunovratu jsou nyni spojeny s jarni rovnodennosti.

Sled dvandcti zvitat jasné rozdéleny na zimni a letni sezénu zacinajici Beranem je dnes zndm
ze 7. stol. pt. Kr. Je zobrazen na spodnim okraji bronzové prilby z pohrebisté Monte Penna v Pitino
San Severino v italské oblasti Marche (Kruta — Kruta Poppi — Magni éds. 2008, 24, 46, 48, 53).
Tento vyjime¢ny doklad spojuje orientalni nestviry — napf. Sfingy — se zvifaty nezndmymi v orien-
talnim zvérokruhu. MiZzeme vSak vidét i jiné rozdily vzhledem k soucasnému stavu: Ryby, které by
mély pfedchizet Berana, jsou od né&j oddéleny okiidlenou Selmou s lidskou hlavou, zatimco mezi
Beranem a Bykem je vsunuto bliZe neurcitelné dobytce. Za Bykem by méli nasledovat BliZenci, na
jejich misté, pred Lvem, je ale rohaty ¢tyinoZec (koza?) na misté Raka. Pannu nahrazuje parohaty
jelen, za nimzZ se nachazi dalsi ¢tyfnoZec (1ail?).

Davna existence evropského zvérokruhu otvird nové perspektivy v interpretaci ikonografie
predchézejici zavedeni pisma. Je tudiZ dnes moZné srovnat dvoji svédectvi o keltském pojeti roku,
mistrovské dilo keltiberské malby — velkou nddobu s byky z Numancie — s obtadni konvic{ z Brna-
-Maloméfic.

Bronzova kovéni drevéné konvice, objevend v r. 1941 v Brné-Maloméficich, jsou nejen jedinec-
nym dokladem vysoké kvality keltského uménti, ale i sbirkou jeho nejcastéjsich témat: protikladnost
a cyklické stridani dopliujicich se principt, organizace prostoru kolem tustfedniho bodu aj. (Kruta
2007; 2008; 2015b, 120-123; 2015¢, 174-184). Soska na viku, uprostred Ctyflisté rizice, s dvojici
propletenych nestvur s hadim té€lem a hlavou gryfa je zobrazenim sezénniho zédpasu, ktery se odehra-
val ve stfedu tzemd, tj. v mist€, kde vesmirna osa spojovala tfi svéty: nebesky, pozemsky a podzemni
(Kruta 2007, 54-55; Jouét 2007, 94).

Kovani vylevky tvoii dva obliceje, které spojuje tfilista palmeta. Prvni hledi smérem dolti, ma
zviteci rypék a na hlavé jakysi vysoky tces zakonéeny spole¢nou palmetou. Druhy mé ndznak ro-
hi. Odpovidaji tématu ,,dvojitych hlav®, ve kterém je moZno vidét zobrazeni keltskych Dioskurt
(Kruta 2016). Jsou tzce spojeni se slune¢nim boZstvem a v irské mytologii jsou znami jako Lugh,
LZarivy* a patrné Donn, ,,Temny“, pojmenovany také Cernunnos, ,,Rohaty* (Gricourt — Hollard
2010; 2015; 2017; de Gourcuff 2017).

Jind kovéni opakuji tato zdkladni témata keltského repertodru. Zvlastni prolamovand kovani,
ktera zdobila vydut konvice, se ukdzala jako zobrazeni o¢{ predstavujicich hvézdy dstfedni ¢asti
noc¢ni oblohy nad Brnem ve dnech svatki keltského roku, které otviraly zimni a letni sezénu kolem
r. 280 pt. Kr.: Samain a Belteine (Kruta 2007, 72-89).

Hvézdy zobrazené na vétsim kovani vyduté jsou naledujici (fig. 2a): patii k souhvézdim Labuté
(Cygnus), ¢tyti (o, B, v, 6, { Cyg), Orla (Aquila) a Lyry (Lyra), vZdy po dvou hvézdach (a, y nebo
Aql, a a { Lyr). Tti zafivé hvézdy téchto souhvézdi vymezuji tzv. « letni trojihelnik » ktery vladl
no¢ni obloze nad Brnem 14. ¢ervna 280 pt. Kr., v den kdy slune¢ni vychod hvézdy Aldebaran
(o Taur) oznamoval svatek Belteine.

Druhé kovani vyduté zobrazuje nocni nebe (fig. 2b) svatku Samain, kdy pro Kelty zacinal rok
azimni sezéna, v den uréeny sluneénim vychodem Gervené hvézdy Antarés ze souhvézdi Stira (o Scor).
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Jeho stfedem je jiZ zminény Aldebaran (a Taur) s dal§imi hvézdami souhvézdi Byka (y, €, 1, T, £ Taur)
a sousednich Orion (y a A Ori) a Vozka (B Aur).

Dvé mensi kovani by méla odpovidat hvézddm souvisejicim se zimnim a letnim slunovratem
(fig. 3, 4). Jsou to Castor (0. Gem) a Pollux (B Gem), hlavni hvézdy BliZzenct (Gemini): vychazely
po zdpadu slunce pfi zimnim slunovratu a pted jeho vychodem pfi letnim slunovratu.

Dvojcata keltskych Dioskuri jsou zobrazena také na kovani nohy konvice: horn{ hlava je koru-
novéna palmetou, spodni ma rohy kruhovitého tvaru (Kruta 2007, 66—67).

Zdanliveé nesouroda orientace ,.hvézdnych map* vyduté je umyslna: ,,zimni“ odpovida konvici
ve svislé poloze, ,,letni, naklonéné pri vylévani obsahu. Je to jedinecny pripad kultovniho predmétu,
o némZ vime nejen kdy a pii jaké piileZitosti byl pouZit, ale také jak. Dokonale promyslend koncepce,
spocivajici na hluboké znalosti nebeskych jevi je svédectvim o védomostech keltské intelektualni
elity, druidu, jeZ potvrzuje to, co o nich napsal César: ,,Druidové ... se kromé toho zabyvaji nebesky-
mi télesy, jejich pohyby, rozlohou svéta a zemé, podstatou véci, nesmrtelnosti boht a jejich moci. ..
(De bello Gallico, VI, 14).

Jednobarevné malovand nddoba s byky z Numancie se 1i$i od ostatni bohaté keramické produk-
ce této kategorie vystavené v Museo Numantino (Soria, Span&lsko) nejen rozméry, ale i kvalitou
vyzdoby. Je to patrné nejcastéji zobrazovany predstavitel této série (Wattenberg 1963, n° 1-1324,
142, pl. XX; Almagro Gorbea 2004, 168; Kruta 2015b, 152; 2015¢, 306; 2018, 19-26). Neddvna
revize chronologie Numancie a jeji keramické produkce (Jimeno et al. 2012), zaloZend na novych
vyzkumech, pripisuje tuto keramiku keltiberskému méstu pred jeho obleZenim Scipionem a zni¢enim
v r. 133 pt. Kr. Nasi nddobu Ize tudizZ datovat do 3. stol. nebo prvni poloviny ndsledujictho stoleti,
a je tedy zhruba soucasnd s brnénskou konvici, nebo o néco mladsi.

Hlavni vyzdobny pds je vymezeny vodorovnymi liniemi, z nichZ spodni je doprovazena jemnou
vlnovkou, jejiZ rozkmit se zvétSuje v mistech dileZitych astronomickych udélosti roku. Vyzdobny pas
je na prvni pohled souvisly, nicméné svisla linie s kratkymi pfi¢nymi vinovkami na obou koncich
oznacuje ziejmé zaCatek/konec obrazového pasu, ktery by mél za¢inat postavou ¢erného byka.
presypacich hodin, spoéiva v rovnovaze na $pici trojihelnikového vyrastku, vnitfek obou Sirokych
dasti je témér dplné zaplnén riZicovym to¢ivym motivem, bezpochyby spojenym se slune¢ni sym-
bolikou. Dlouhy ocas je nataZzen doptedu nad télem a konci rostlinnym tficlennym motivem. Hlava
s dlouhymi ostrymi rohy je zobrazena Celné€, z cumdku vychdzeji oboustranné vodorovné linie
zakoncené spirdlami (schematické zndzornéni pohybu slunce mezi dvéma zimnimi slunovraty).
Nebeskd symbolika této strany nddoby z Numancie byla oziejmena jiZ ddvno, nebyla vSak prohlou-
bena (Almagro Gorbea 2004, 168).

To je nyni mozné diky interpretaci brnénské konvice, kterd jasné doklada dlohu ,,Nebeského
byka* v koncepci keltského roku. Obé€ sezdny jsou totiz ovlddané timto souhvézdim, ve dne v pii-
padég ,,svétlé”, letni, v noci, v temné, ,,zimni*. ZvIaStni postava ,,svétlého* byka by tedy méla zob-
razovat obdobf{ slune¢ni plné zéte, pred tim a poté co dosdhne pfi slunovratu vrcholu svého ro¢niho
putovani. Velké kotoucovité symboly by mély zobrazovat slunce pred a po tomto okamZiku. Vpra-
vo ho predchdzi pravotocivy triskel, ktery pfipomina zkracujici se dynamiku denni slune¢ni drahy.
Pod télem, po obou stranéch trojihelnikového vyristku jsou zobrazeny kruhy obsahujici bily kifZ
na ¢erném podkladé. Odpovidaji patrné hlavnim hvézdam souhvézdi BliZenct (Gemini), které jsou
zobrazeny na brnénské konvici, protoZe jejich vychod predchazel dsvit pii letnim slunovratu. Jemné
vlnovky spojuji nejen tyto dva astralni symboly, ale i jiné, roztrousené kolem postavy byka. Prav-
dépodobné zobrazuji hlavni tehdy zndmé hvézdy dileZitych souhvézdi letni sezény. Podrobnéjsi
interpretace prirozené neni mozna bez spoluprace s paleoastronomii.

Opacna strana naddoby je vzhledem k netiplnému stavu méné zndma. Zachované ¢asti jsou nic-
méné dostatecné, aby byly zjevné rozdily s postavou ,,svétlého* byka. Pfedev§im jsou to dolni kon-
cetiny s vyraznymi kopyty, prohnuté pro zadni ¢ast, rovné vztycené vpredu. T¢€lo je tentokrat vyplné-
no ¢erné. Chybi bohuzZel stfedni ¢ast, velké svétlé kiiZe jsou vSak viditelné na obou stranich. Ocas
ohnuty smérem dold nese na svém konci Cerny étverec s vepsanym kifZem, na rozich spirdly s opac-
nou rotaci, patrné velmi dileZita hvézda souhvézdi Byka (Aldebaran?). Podobny symbol se nachdzi
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na opa¢ném konci, na hlavé ryby (Alpherg: n Psc 7). Z tohoto motivu vychédzeji dvé linie: spodni,
z malych esovitych ¢lanki, vede do zadni ¢asti kolena pravé zadni nohy byka, horni vede smérem
na velky kiiZ uvnitf jeho téla. Neuplna figura, ktera se nachazi pod nim, je patrné ryba s dvojitou
hlavou, které hrozi oteviena tlama byka zobrazeného tentokrét z boku. Podobna ryba s dvojitou hla-
vou je doloZena na jiné fragmentdrni nddobé€ z Numancie (fig. 9; Wattenberg 1963, 139, n° 1-1297,
139). Prostredni ¢4st ryby, kterd by méla odpovidat zimnimu slunovratu, nenf zachovéna, s vyjim-
kou zacatku bilého podlouhlého pole obsahujiciho ¢erny kiiZ v kruhu lemovaném paprsky. Mohl by
zobrazit jednu z dvou hlavnich hvézd BliZencd, jejichZ vychod nésledoval tehdy zapad slunce.

Pred hlavou ¢erného byka je trojice podobnych astrdlnich symbold: jsou spojeny mezi sebou
riznymi liniemi a v takto vymezeném trojihelniku je uzaviena Sikma velkd vinovka (fig. 10). Spod-
ni Ghly jsou spojené jednak se symbolem, ktery tvofil oko ¢erného byka, jednak se zadkem jeho
svétlého protéjsku. Jde patrné o zobrazeni ,.letniho trojihelniku®, ktery je na brnénské konvici spo-
jen se svatkem Belteine a zacatkem letni sezény. Velkd vinovka oznacuje tedy prechod z jedné se-
z6ny do druhé.

Srovnani obou prfedmétti umoZnuje nésledujici interpretaci obrazové sekvence nadoby z Numan-
cie: zaCatek udava svisld linie zakoncend vinovkami; ¢erny byk je obrazem ,,temné“, zimni sezény,
kdy je no¢ni nebe pod dominantou tohoto souhvézd{; byla zacatkem keltského roku. Velké kifZové
symboly, odpovidajici zjevnym slune¢nim kotouc¢tim na druhé strané, by mély zndzortiovat zimni
,-nocni* slunce. Zobrazeni zimniho slunovratu je z vétsi ¢asti nedochovéano, vinovka pod zakladnou
hlavniho pole vSak potvrzuje jeho umisténi. Ryba pod télem byka je spojena v ikonografii malované
keramiky z Numancie se zimnim slunovratem, jak dosvédc¢uje miska se tfemi rybami a ¢tyfmi S mo-
tivy, spojenymi s touto ro¢ni uddlosti (Wattenberg 1963, 135 n° 8-1274; Kruta 2018, 25, fig. 20).
Je to znameni prvni ¢tveftice zvérokruhu, spojené v indoevropské tradici s vodou a zimnim chladem,
s prekazkou, kterou musel piekonat ten, kdo chtél po smrti dosdhnout nesmrtelné blaZenosti hrdint.

Prechod do ,,svétlé* letni sezény znadi ,,letni trojihelnik, ndsleduje obraz byka, jehoz zvlast-
nosti, zejména nepritomnost spodnich uidd, jsou dané tim, Ze souhvézdi je ve dne neviditelné kvuli
sluneéni z4fi. Vyristek ve spodni pili téla je vyjadienim rovnovéhy letniho slunovratu a je doprova-
zen symboly dvou hlavnich hvézd BliZenct, jejichZ vychod piedchézel tehdy slunce. Celni zobra-
zen{ by¢i hlavy odpovidé konci ro¢ni sekvence.

Jedna se tudiZ o zobrazen{ prib&hu keltského roku s jeho nebeskymi protagonisty, no¢nimi pro
temnou® sezénu, dennimi pro ,,svétlou®. Srovnéni té€chto dvou vyjimeénych predméti dokazuje
dévné a Siroce rozsitené pojeti roku zaloZeného na pozorovani nebeskych téles v jeho pribéhu.
Kalendar, ktery je pokladan za keltskou specificitu poslednich péti stoleti pt. Kr., byl vysledkem
tisiciletého vyvoje a postupného zdokonalovani. Jeho dvoji obrazova podoba je nepochybné velkym
piinosem. Byl doposud znam jen z tabule z Coligny, z n€kolika pasaZi v textech antickych autord
a z folklornich tradic (Duval — Pinault 1986; Kruta 2000, 509-510; 2015¢, 29-33; Laurent 1990,

Alonso Romero 1997; pro Kelty v Hispanii obecné Almagro Gorbea 2009).

VENCESLAS KRUTA, 14 Orée de Marly, F-78 590 ; vkruta@sfr.fr
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The pottery from the early medieval settlement
at Pellendorf/Gaweinstal (Lower Austria) and its
relationship to the Great Moravian sites on the River March

Keramika z rané stfredovékého sidlisté v Pellendorf/Gaweinstal
(Dolni Rakousko) a jeji vztah k velkomoravskym lokalitam
na fece Moravé

Karin Kihtreiber

This paper discusses the pottery finds from the 2003-2005 excavation of the settlement at Pellendorf/Ga-
weinstal in the central eastern area of the Weinviertel district in Lower Austria. The early medieval settle-
ment was occupied from the 7" to the 10" centuries. The pottery finds from the 9"/10" century are characte-
rised by shapes typical of the Mikulcice and Blucina pottery groups and of the March pottery in southern
Moravia, and thus revealing intensive contact to the Great Moravian centres on the River March in that
period. The paper also mentions further sites with the same pottery in northern Lower Austria, which, taken
as a whole, indicate that in the 9" century the area was culturally, economically, and thus presumably also
politically, closely connected to the Moravian Empire.

Early Middle Ages — Lower Austria — Moravia — rural settlement — pottery

Vyzkum sidlistni lokality Pellendorf/Gaweinstal leZici ve stredu vychodni cdsti oblasti Weinviertel (Dolni
Rakousko) poskytl v letech 2003-2005 keramicky materidl, ktery je diskutovan v predloZené studii. Sidlisté
bylo vyuZivano od 7. do 10. stoleti. Keramika z prelomu 9. a 10. stol. se vyznacuje tvary a vyzdobou, jeZ jsou
typické pro soudobd velkomoravskd centra na rece Moravé. Pozornost je vénovdna také dalsim lokalitam
v severni casti Dolniho Rakouska, 7 nich? pochdzeji keramické ndlezy obdobného charakteru. V celkovém
pohledu tento ndlezovy inventdr svédct o vizkém kulturnim, ekonomickém, a patrné i politickém propojent
prislusnych oblasti Dolniho Rakouska s Velkou Moravou v 9. stoleti.

rany stfedovék — Dolni Rakousko — Morava — sidli$té — keramika

1. The site and its history

The settlement discussed here is around 10 km south of Mistelbach, the capital of the dis-
trict of the same name in the Lower Austrian Weinviertel, halfway between the villages
of Pellendorf to the west and Gaweinstal to the east (fig. 1). The archaeological excava-
tion was prompted by the construction of the North or Weinviertel Motorway in the years
2003-2005, the first leg of which, between Eibesbrunn in the outskirts of Vienna and
Schrick, involved the building of a bridge and a water retention basin in Gaweinstal parish.
The excavations were carried out by the Archaeological Department of the Federal Monu-
ments Authority (project officer Martin Krenn), together with the organisation AS-Archio-
logie Service. The site supervisors were Gottfried Artner (G3, G5), Susanne Baumgart (G3)
and Astrid Steinegger (G5).

The site lies in the lowlands around the Pellendorfer- or Goldbach (Gold Stream), which
flows from west to east, and consists of two excavation areas: A smaller area to the north
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B9

Fig. 1. Site location, with the early and high medieval roads (after Csendes 1969). Source of Map: Jarvis A.,
H. I. Reuter, A. Nelson, E. Guevara, 2008, Hole-filled seamless SRTM data V4, International Centre for Tro-
pical Agriculture (CIAT), available from http://srtm.csi.cgiar.org. Rivers, water: OpenStreetMap.

of the stream in Gaweinstal parish and a much larger excavated area south of the stream,
most of which belongs to Pellendorf. The lower land lies around 195 m above sea level,
with the northern slope rising relatively steeply to 198—199 m. The expanding valley bot-
tom to the south of the stream, on the other hand, is only 1.5-3 m higher than the stream
and rises more gently southwards, reaching heights of up to 205 m above sea level within
the finds area. The archaeological interesting area covers around 20,000 m? in which around
2,000 settlement features and five individual graves were recorded (Artner — Krenn 2003;
2005; Artner — Krenn — Steinegger 2004, Artner — Baumgart — Krenn 2004; Krenn — Artner —
Steinegger 2005; Krenn — Artner — Baumgart 2005; Farka — Krenn — Artner 2006, 20-31;
Kiihtreiber — Artner — Steinegger 2008; fig. 2). The finds area continues to the west and
east of the excavation areas along the stream, with the borders of the settlement being
successfully established to the north and the south.

Several settlement phases were identified while the excavation was still ongoing. Scan-
ty Early Bronze Age features were followed by more intensive settlement in the younger
Iron Age (Early to Late La-Téne). There followed an extensive Imperial Roman/German-
ic (2"/3 centuries) and also a Migration period phase. The early medieval use of the site
began by the 7 century at the latest and lasted, probably with a break in settlement, into
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area Gaweinstal

area Pellendorf

EMA1-3 [OMA1a EEMA1TD EEIMA2 [TIMA2? EEIMA2-3 [EIMA3 EEIMA3-4 EEMA4 IEIMA4-5 EEMAS

Fig. 2. Pellendorf/Gaweinstal. Overview of the excavation areas and the excavated features. The analysed
objects from the medieval settlement phases are coloured (MA 1—4: 7t~10%/11th c.; MA 5 selected features
12t—14t ¢.). Map: Karin Kuihtreiber based on the site record.

the 10™ century. Traces of settlement from the 11™ centuries are much fewer and mainly
consist of pottery finds. By contrast, occupation in the 12—14" centuries is very clear, with
numerous house features, an erdstall and many finds. The most important features from the
early medieval period have now been analysed.! All other settlement periods, in particular

' All house features, large pits and free-standing ovens were examined for this paper, in order to guarantee that
all relevant objects had been identified and included.
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198/201 1110

414 ) 1696

1207 403

Fig. 3. Pellendorf/Gaweinstal. House features. Photos: BDA/AS-Archéologie Service.

the Imperial Roman and Migration periods, are either still waiting for post-excavation ana-
lysis or for the completion of the work already begun.

2. The settlement

About 130 of the 2,000 settlement features recorded were early medieval, among them
33 complete or almost complete houses, three partly uncovered buildings and four uncer-
tain house features. In addition, two stone ovens, which were discovered in the humus
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1641 1099

Fig. 4. Pellendorf/Gaweinstal. Storage pits with animal skeletons in the fill. Pit 1642: Roe deer. — Pit 1099:
Dog. Photos: BDA/AS-Archédologie Service.

layer and could not be assigned to a domestic structure, can also be regarded as house fea-
tures. This is possible because of the observation that at the site stone ovens were other-
wise always within houses, whereas ovens outside buildings were always made of clay.
Numerous external, free-standing ovens, about 70 largish pits, 20 of them storage pits,
and two burials within the settlement area were also analysed alongside with the house
features. Most of these objects are in the Pellendorf excavation area south of the stream,
but three large houses and numerous free-standing ovens were recorded on the northern
side in the Gaweinstal section. The house features overwhelmingly consist of sunken-fea-
tured buildings with a stone oven in one corner of the room (fig. 3), one building was not
sunken and was therefore recorded as a ground-level feature (feature 1110). One singular
feature was an internal oven, which had been shaped out of the earth on the south-western
side of the sunken-featured building feature 403. It was presumably for food production
(baking). Post pits in the corners or in the ridge line, together with beam slots, indicate va-
rious different wall or roof constructions for the upper parts of the houses, while buildings
without posts are likely to be block or frame constructions mounted on a continuous sill.
Two houses, which had burnt down, are particularly interesting as their oak frames were
partially preserved in their collapsed condition. Sunken-featured building feature 1110
included the remains of a probable foundation sill on the edge of the house, and collapsed
boards, planks and beams inside, with a demolished stone oven in the southern corner.
The second burnt house, feature 198/201, was discovered in the Gaweinstal part of the ex-
cavation and was dug to a (surviving) depth of 1.4 m into the side of the slope. Beam slots
were visible on three sides, while inside were the collapsed remains of the wooden struc-
ture, apparently a frame construction, which had been erected entirely within the house pit.
The well-preserved stone oven was in the western corner immediately beside the entrance.
The house was accessed through a 3.6 m long and about 1 m wide corridor on the west
side, from the walls of which parts of a cladding consisting of vertical planks remained.

Another important group of features are the storage or garrison pits, 20 of which can
be dated to the early medieval period. The pits are round or slightly oval with diameters
of 1-2 metres, a cylindrical, sack- or pear shaped profile and a depth of at least 1 and up to
2.7 metres. Not only pottery finds, but also animal skeletons, including several dogs and
deer, were found in the secondary fills (fig. 4).
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Feature no. Sample type C date 26 (95,4 %)
778AD (1.7 %) 790AD — 809AD (0.5 %)
0201-GA Charred plant remains 1120 + 30 815AD — 826AD (1.4 %) 841AD — 863AD
(91.8 %) 995AD
1110-PE Charcoal 1235+ 30 686AD (95.4 %) 880AD

694AD (9.9 %) 746AD — 763AD (82.8 %)

1110-PE Charcoal 1200 £35 BOBAD — D36AD (2.3 56) SA4AD
Bone from animal 777AD (4.3 %) 792AD — 803AD (8.0 %)

1099-PE skeleton 1135£30 844AD — 857AD (83.0 %) 986AD
Bone from animal 777AD (3.2 %) 791AD — 805AD (5.6 %)

1641-PE skeleton 1130430 842AD — 861AD (86.6 %) 988AD

Tab. 1. Radiocarbon dates from four contexts. Sampling by the Poznar Radiocarbon Laboratory. Calibration
with OxCal v4.3.2 (Bronk Ramsey 2017); r:5; IntCal13 atmospheric curve (Reimer et al. 2013).

Free-standing clay ovens were also recorded in several cases (fig. 5). Some are scatter-
ed within the early medieval settlement area, others belong more or less clearly to a parti-
cular building, for example as a small external bread oven. The ovens were always accom-
panied by service pits, long thin work areas beginning at the mouth of the oven. In two
cases a single pit served several ovens.

Dating the early medieval settlement relies primarily on pottery finds, which by compa-
risons with chronological systems from Slovakia and Moravia, indicate a period between
the 7" and the 10"/11™ centuries. The development of the settlement could be divided
into four early to early high medieval phases (MA 1-4), with the youngest phase (MA 5)
dating to the 12%—14™ century. A range of radiocarbon dates from the animal skeletons
and from charcoal was also undertaken, which essentially confirmed this range of dates,
but which also extended clearly beyond the periods indicated by the finds, making strict
dating of the limits of the period of settlement impossible. Four samples, which were
associated with the Great Moravian pottery discussed below, which is generally dated to
the 9™ and early 10™ centuries, can serve as an example at this point (tab. 1). The chrono-
logical ranges of the radiocarbon dates stretches out far beyond this date range, producing
dates from the late 7" to the end of the 10™ centuries.

3. The pottery

3.1. Methodology

The pottery finds consist of small sherds from the fills of the features so that the com-
plete contour or a large part of a vessel could only be recovered in few cases. The finds
from the objects analysed consist of 11,192 sherds with a total weight of 160,795 g. From
this total 4,671 sherds of 93,822 g in weight amounting to at least 201 individual vessels
could be dated from the 57" to the 10"/11™ centuries. The other sherds were either from
older periods of settlement and had arrived in the early medieval contexts in a process of
redisposition or could not be classified with certainty.

The documentation of the early medieval finds was based on the recommendations of
the “Handbook of Terminology for Medieval and Post-Medieval Ceramics in Austria”
(Handbuch zur Terminologie, 10~18), which in its turn was based on the 1995 “Guide to
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Fig. 5. Pellendorf/Gaweinstal.
Oven feature 392. In the back-
ground the cupola of the
oven, in the foreground the
excavated service pit. Photo:
BDA/AS-Archéologie Service.

the Description of Pottery” (Bauer et al. 1995). In this procedure the pottery is divided
into groups according to its technical characteristics. The essential criteria are tempering,
production and firing temperature. This approach served the pottery discussed here very
well, as tempering materials could be identified macroscopically even in very small sherds.
By contrast, production marks (see Handbuch zur Terminologie, 16) are more difficult to
recognize on small sherds. “Hand-made” vessels were seen as those showing shaping by
hand in the form of diagonal or vertical traces on the wall surfaces and which generally
had either irregular or substantial wall thicknesses. Whether or how the base used in man-
ufacturing the vessel was turned cannot be said.? The primary and intensive use of a man-
ually-operated “potter’s wheel” is indicated by clearly visible horizontal turning grooves,
generally regular and comparatively thin wall thicknesses, and by decoration which can only
be applied with the use of a turntable (“dynamic” wavy lines). The firing conditions were
not criteria for defining the pottery type in this case, as the varied colouring of the sherds
unvaryingly reflects mixed atmospheric conditions. Secondary change, such as secondary
burning and damage due to use on an open fire or depositional circumstances can also be
presumed to be common, thus making a reliable description unlikely. The identification

2 For problems concerning differentiability and recognition see Homberger — Zubler 2017, 59—64. The ethno-
graphic examples discussed there exhibit manual forming assisted by a rotatable wheel, making it possible to turn
the workpiece quickly on its horizontal axis.
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of pottery type therefore depends primarily on the type of tempering in combination with
production marks (hand-made versus wheel-shaped). In addition, some groups can be dif-
ferentiated further by the condition of the surface.

Generally, an attempt was made to define easily recognisable pottery groups and sub-
groups which were present in the inventory to a reasonable extent and to which small frag-
ments could also be allotted. This meant that the relevant criteria were defined relatively
broadly with very closely defined groups being avoided. Some groups from which there
were large numbers of finds could be further subdivided, for example the sand-tempered,
wheel-shaped pottery with a grainy surface (St-1g-Of/ko), which includes sherds with both
finer and much greater particle sizes.

Using this approach, it proved possible to allocate 69 % (according to weight) of all pot
sherds to a pottery type. The composition of all fragments which could not be distinctly
defined is described in detail in the catalogue. Not illustrated sherds and those sherds bun-
dled together as “early medieval” under a finds number were also not usually allocated
a pottery type. They were allotted to the early medieval settlement period on the basis of
typical pottery forms (above all decoration and rim shape) or sherd quality.

Nine pottery types were defined on the basis of production, tempering and surface struc-
ture. Three groups of hand-made pottery are not discussed here as they overwhelmingly
belong typologically to the 7" century. The wheel-finished pottery was divided into six
pottery types, which are discussed in detail below. Emphasis is put on those forms closely
connected to pottery forms in southern Moravia.

The quantitative and chronological distribution of the pottery is as follows: The hand-
made pottery types, which date to the 7%, and perhaps also to the second half of the 6 cen-
tury, amount to 38 % of the total weight and 27 % of the sherds. The wheel-finished pottery
groups from the 8—11" centuries make up 62 % according to weight and 73 % of the sherds.
Of these 24 % (weight) or 23 % (number of sherds) can be dated on the basis of the asso-
ciated rim and vessel shapes to the 8" or the first half of the 9" century, 10 % (both weight
and sherds) more broadly in the 8%/9" centuries, 26 % (weight) or 38 % (sherds) to the
9" or the first half of the 10" century, and 2 % (weight and sherds) to the 11" century.

3.2. State of research und reference chronologies

Before the pottery forms are discussed in detail, we will take a look at the state of re-
search, which in Lower Austria is unfortunately less than adequate. A starting point in
dating the early medieval pottery from the site discussed here is offered in first place by
chronologies from the neighbouring regions Moravia and Slovakia, but also from Bohemia,
Poland and the south-eastern Alps (Fusek 1994; 2013; Jelinkovd 1990; Kuna — Profantovad
2005, 211-213, fig. 84; Machdcek 1997; 2000; 2001a; Mazuch 2013; Parczewski 1993;
Pavlovi¢ 2015; 2017; Pleterski 2010, 157-160; Poldcek 1995), in which, taken together,
the development of pottery from the 6™/7" to the 9%/10" centuries has been traced on the
basis of extensive finds material in recent decades. These systems have been largely based
on observations about manufacture — hand-made versus wheel-finished — and on morpho-
logical features, such as rim profile, vessel size/shape and decoration. The result are seve-
ral chronological steps as an evolutionary model (Machdcek 2000, 39), at the beginning
of which in the 6®/7" century are hand-made and overwhelmingly undecorated vessels,
which in the course of time give way to increasingly better wheel-finished and morpho-
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logically more sophistically shaped vessels and details in the 8" and 9" centuries (a dis-
cussion of the history and state of research in Machdcek 1997, 353-354; Cech 2001, 11-12;
Curta 2001; Wawruschka 2009, 123-128; Beki¢ 2016, 77-81). This basic line of devel-
opment has been largely confirmed in recent years by scientifically-dated pottery com-
plexes or by attaching associated small finds to Avar or Merovingian period chronologies
(e.g. Profantovd 2008; Fusek — Zdabojnik 2010, 165-166, esp. footnote 12; Pleterski 2010,
esp. 157-159, fig. 4.95; Jelinkovad 2012, 14—-16). At the site discussed here, the stratigra-
phic superimposition of sunken-featured building 678 (wheel-shaped, decorated pottery)
over house 674 (hand-made, undecorated early Slavic pottery) fits into this picture.

The hand-made early Slavic pottery of the 6%/7" centuries, which is not further discussed here, was
replaced by wheel-shaped pottery by the 8" century at the latest, as the systems for the 6"—8™" centuries
developed in Slovakia, by Gabriel Fusek, and in southern Moravia, where Jiri Machdcek (2000) was able
to establish a chronology on the basis of pottery forms from Breclav-Pohansko (settlement and cremation
cemetery), Beclav/Postorna — Stoglova jama and Brno — Stary Liskovec, clearly show. The foundation
of Machacek’s phases were the technological changes, which he was able to observe at all three sites. An
oldest phase (I) is defined by hand-made or vessels wheel-finished in the rim area without decoration or
with ornamentation including simple wavy, zigzag and horizontal lines. The following phase (II) is of
mixed character, with a juxtaposition of decorated and undecorated vessels, whereby the latter are some-
what more common, and with a better wheel-shaped rim area. The undecorated pottery is no longer dis-
cernible in Phase (III), instead all vessels are decorated. Distinctly protruding rims now occur, the rim
area shows clear turning grooves and is sometimes much thinner. Machécek sees this phase as the start of
professional pottery production and labels it “pre-Great Moravian”. Jewellery from Bieclav-Libivd means
that Phase III can be docked on to Merovingian period chronology in southern Germany, making a case
for dating it to the 8" century, in particular to the first half. Phase I is dated in the 7" century by and large,
possibly stretching back in to the 6™ century. The approximate date of Phase II lies in the second half of
the 7" century.

Working with the large numbers of finds from the systematic excavations, which took place at the
settlement complex at Mikulcice from the mid-1950s onwards, Zden¢k Klanica developed an early system,
with which the pottery could be rapidly and easily classified and thus individual contexts and groups of fea-
tures approximately dated (after Poldcek 1995). This system is out-of-date today (see also Mazuch 2013,
109, with footnote 1), but Klanica’s approximate dating of pottery based on the “types” he defined is still
relevant in part to the material discussed here and should not be completely ignored. He divided the mate-
rial into five broadly defined pottery groups labelled “Types” 1 to 5. Types 1 were early medieval pottery,
while Type 5 was the high/late medieval to post-medieval ware. The main classification criteria were “ma-
terial” and the firing technique, but “contour” (rim/vessel forms?) and decoration were also taken into
account. The absolute dating of his types was based on the known age of accompanying metal finds or
grave inventories. Thus, Type 1 was placed in the 8" century, with a focus on its second half, while Type 2
was granted a broad date range from the second half of the 6™ to the mid-8" century, while Type 3, which
was synchronised with the last phase of the fortifications, was dated to the end of the 9" and the 10™ centuries.

Marian Mazuch is responsible for the most recent pottery analyses in MikulCice (Mazuch 2013). He
analysed the pottery from the northern bailey, which offered more or less ideal conditions for answering
chronological questions, as it was only used for a relatively short period of time with no preceding settle-
ment and very little use afterwards either. Mazuch recognised two pottery groups in the analysed material:
a “MikulCice group” and a “Blucina group”, which differed in sherd quality and their typical decoration,
rim and vessel shape®, but were otherwise found together in the contexts excavated. The Mikul&ice group,

3 Mazuch 2013, MikulSice pottery forms: pls. 33-53; Blucina poetry forms: pls. 22-31. Unfortunately the cha-
racteristics of the groups concerned (sherd quality, forms) are not discussed in detail in the English summary of
this monograph.
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recognisable above all by the typical “chalice rims”, was by far the larger and is generally seen as house-
hold pottery while the less frequent Blucina pottery (the “Blucina type” had been described earlier, see
Mazuch 2013, 109; Staria 1994, 271) was seen as “tableware” or perhaps containers for trading goods due
to its superior quality and specific vessel forms. Mazuch recognised that the MikulCice pottery was most
common in the contexts associated with the destruction of the site, so that it became at that site an archaeo-
logical “marker” for the later phase of the Great Moravian settlement period (Mazuch 2013, 114). Mazuch
says only little about when production of the two groups and in particular their forms began, and doubts
the indications discussed by others of a beginning in the early 9" century (Mazuch 2013, 112).

This pottery group named after the Mikul¢ice site is also typical for the 9™ century settlement phase
in Breclav-Pohansko, which Jifi Machacek analysed thoroughly. As both Machacek and Mazuch point out,
different developments are visible in this pottery at both sites (Mazuch 2013, 114; with reference to Ma-
chdcek 2001a, 242-243). Based originally on the finds from the Lesn{ $kolka excavation area, Machacek
developed five chronological groups, which were positioned in time between the 8" (pre-Great Moravian
Group 1) and the early 10™ century (Group 5, transition from Great Moravian to post-Great Moravian).*
Groups 2 and 3 consist of the characteristic Great Moravian range of forms, typically collar or thickened
protruding rims (Kragen- und Leistenrdnder, Group 2), or funnel-shaped protruding rims with a groove
(Group 3). A small amount of graphite pottery is present in Group 3, it becomes significantly more com-
mon in Group 5 (Machdcek 2007a, 139, diagram 49).

In Lower Austria, research has to date generally concentrated on pottery from graves
(Friesinger 1971-1974; 1975—-1977; Daim 1994; Herold 2009; 2010), but archaeological
interest in settlements and therefore also in the accompanying pottery has come more into
focus in recent years.’ Brigitte Cech undertook a classification based on metric character-
istics when analysing the older excavations (1965-1990) of the fortifications at Thunau
am Kamp (Cech 1991, esp. 65, fig. 4; 1994; 2001). She set out several form-based groups,
which she ordered chronologically with the help of external information (funerary pottery),
as other indications of age were largely absent at that site at that time. The pottery can be
dated typo-chronologically from the second half of the 8" century into the 11" century
and exhibits only very general trends in its development over this lengthy period. Older
characteristics from the 8" century which she mentions are small and stout or tall and thin
vessels with simple protruding and otherwise plain rims, of which only a few are thickened.
This basic shape remains in the 9™ century, but change can be seen in more complicated
vessel profiles (more constricted necks, the shoulder more emphasized or with a slight ledge).
The rims also protrude further and are increasingly complicated. For the 10 century she
observes a trend to more angular rims, ultimately leading to the emergence of the high
medieval collar rim in the 11" century.

Furthermore, it has become increasingly more common in the area under consideration
in recent years, to classify pottery primarily according to its technological characteristics,
such as production method (hand-made, wheel-shaped, wheel-thrown), tempering and other
technological details which can used to build groups. This method was employed by Falko

4 Machdcek 2001a; the pottery groups were later revised in the Pohansko monograph; see Machdéek 2007a,
91-156, esp. 131-136, 154-155.

S F riesinger 1971-1974, 5-42 (Sommerein settlement); Wawruschka 1998/1999 (Rosenburg settlement); Cech
2001 (Thunau am Kamp fortifications, excavations 1965-1990); Herold 2002 (Avar settlement pottery, Brunn/
Gebirge); Herold 2007b (Thunau am Kamp fortifications); Wawruschka 2009 (several settlement sites in Lower
Austria); Herold 2010 (Zillingtal settlement and cemetery); Nowotny 2015 (Mitterretzbach settlement); Herold
2016 (Michelstetten settlement).
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Daim, for example, in the first publication of the wheel-finished pottery from the Avar
cemetery at Modling (Daim 1994). With the help of associated, chronologically more sen-
sitive finds, such as clothing components and weapons deposited as grave goods, he was
able to trace the shift from simple to more complex (rim) forms. Generally speaking, the
development from hand-made, undecorated to wheel-finished decorated pottery can also
be observed in Avar funereal pottery, where a comparable trend in rim shape from rather
steeply protruding, non-thickened to more flatly protruding, decorated thickened or collar
rims is also visible (Daim 1994; Machdcek 1997, 375-376, fig. 4; Herold 2016, 285).
This approach, augmented by detailed archacometric analyses is also followed by Hajnalka
Herold, who is responsible for the most recent publications about early medieval funerary
and settlement pottery in Lower Austria (Herold 2002; 2007b; 2009; 2010; 2016). If the
relevant features and finds complexes do not offer dating clues (stratigraphic sequence,
particularly closely dated associated finds), then it remains necessary to examine associ-
ated finds or to take a look at neighbouring regions with their more developed state of
research, as recently in the analysis of the pottery from the settlement at Mitterretzbach
by Elisabeth Nowotny (2015). Isolated radiocarbon-dated finds or finds complexes of the
9%/10" centuries from Mautern an der Donau (Sedimayer — Wawruschka 2002; Schmitsber-
ger 2005), but also the pottery from the by dendrochronology precisely dated fortification
at Sand (Felgenhauer-Schmiedt 2003, fig. 4; 2011) are also important reference material
for the pottery spectrum in northern Lower Austria in the 10" century.

3.3. Wheel-shaped pottery types and their chronological pattern

Wheel-finished pottery can be divided into seven pottery types, based on its tempering
and also the finish of the surface, in as far as it is distinctive. The most significant groups
are discussed in detail here.

3.3.1. Sand-tempered pottery types

3.3.1.1. Sand- and mica-tempered pottery

The first pottery type discussed here is the group St/GI(f)-1g-Of/r®, which is character-
ised by sand- and fine mica-tempering, and by a surface which feels rough (figs. 6 and 7).
This pottery type is particularly typical for the Pellendorf part of the settlement, where it
was present in the majority of settlement objects. The relevant vessels exhibit dense sand
and stone (mostly quartz) particles with an unevenly large particle size and fine, light to
medium mica content. On the outside the tempering particles are usually under the sur-
face, but inside they stick out to a varying extent. Additionally, an apparently very careful
handling of the surface means that traces of the smoothing process are often difficult to
see often internally. A (dark) brown to dark grey sherd colour (e.g. Munsell 10YR-7.5YR
4-5/1-3) is typical of the majority of vessels and indicates an overwhelmingly reduced
firing atmosphere. The vessels are well-fired and hard.

® The codes used for the pottery types in this paper are composed of the abbreviated German terms for the type of
tempering (“Sand/Steine”, “Glimmer”, “Karbonat”, “Grafit” — “Sand/Stones”, “Mica”, “Carbonate”, “Graphite”),
the production type (“langsam gedreht” — “wheel-shaped”) and the surface finish (“Oberfliche/rau/glatt/kornig” —
“Surface/rough/smooth/gritty”).
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351-2

376-1

Fig. 6. Pellendorf/Gaweinstal. Sand- and mica-tempered, wheel-shaped pottery with a rough surface
(St/Gl[f]-Ig-Of/r). Without scale. Photos: Karin Kiihtreiber.

The few complete or reconstructed vessel profiles are of stout to relatively thin forms
with the largest diameter in roughly the middle of the vessel (Cat. Nos. 713-1, 883-1, 1041-1).
The rims of the pots are low, not thickened and usually protrude outwards at an angle of
about 45°. The tips of the rims are simple, faint rilling at the tip (Cat. Nos. 351-7), decora-
tion on the inner side of the rim or diagonal scratches at the tip (Cat. No. 756-2) are rare.

More developed forms such as the thickened protruding rim occur only in exceptional
cases (Cat. Nos. 351-7, 375-4). The bases of the vessels are always flat and unmarked. All
vessels are now decorated. Wavy lines in many different forms, often combined with hori-
zontal lines, more rarely associated with punched patterns (Cat. Nos. 882-1, 1041-1) are
always found in the shoulder and belly area of the pots.

The comparison of this range of forms with the chronological schemata of the neigh-
bouring countries shows a good degree of similarity with Machacek’s Phase III of southern
Moravian pottery from the 7™ and 8" centuries (Machdcek 2000), which is characterised
by well-turned vessels and advanced decor with at the same time an absence of undeco-
rated pottery. This phase also matches the chronological group 1 in Bfeclav-Pohansko
(Machdcek 2007a, 136) and Phase O of the finds area Lesni §kolka in Pohansko (Machdcek
2001a, 288). The vessels are thin and have relatively simple rim profiles. A similar range
of forms can also be found in the earlier Phase II, but that phase also includes hand-made
and undecorated vessels, more steeply and shorter protruding rims and more simple decor,
altogether a significant proportion of older characteristics (see Machdcek 2000, 4445,
figs. 3—4), which pottery type St/Gl(f)-1g-Of/r no longer exhibits. Differences are also appa-
rent in the multiple wavy lines, which in Phase II are significantly more extensive and less
“sprightly” than Phase III and thus indicate an earlier stage in the development of wheel-
finishing. Overall therefore, the formal range of pottery type St/Gl(f)-1g-Of/r is closer to
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Fig. 7. Pellendorf/Gaweinstal. Range of forms of sand- and fine mica-tempered, wheel-shaped pottery
with a rough surface (St/Gl[f]-lg-Of/r). Drawings: BDA/AS-Archéologie Service/Anna Palme, Gabriel Seidl.
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Feature No. Sample type “C age 26 (95,4 %)
986 Animal bone from stone oven | 1320 + 30 | 652AD (73.0 %) 723AD — 740AD (22.4 %) 768AD
1026 Bone from an animal skeleton | 1230 + 30 | 689AD (32.7 %) 751AD — 760AD (62.7 %) 882AD

Tab. 2. C dates from animal bone, associated with pottery type St/GlI(f)-g-Of/r. Sampling by the Poznan
Radiocarbon Laboratory. Calibration with OxCal v4.3.2 (Bronk Ramsey 2017); r:5; IntCal13 atmospheric
curve (Reimer et al. 2013).

Phase III than to the previous Phase II. The absolute date range of the phase is thought to
be the 8" century, with, among other things, jewellery from Bieclav-Libiva associated with
the pottery forms there providing important chronological clues (Machdcek 2000, 40—41).

Connections can also be made to those pottery forms from Mikuléice dated in the 8% to
the first half of the 9" century, in particular to “Type 17 and “Type 2” (Poldcek 1995). The
simple vessel profiles (s-shaped) and rim forms (above all non-thickened rims), and also the
reduced firing atmosphere, which gives these types their characteristic grey and grey-black
colour, are very comparable (Poldcek 1995, 142). Most pots of the type St/GI(f)-1g-Of/r
find their best comparisons among the older forms from “Type 2 (Poldcek 1995, 144—145,
fig. 8-9), while the younger phase of “Type 2” and the chronologically following “Type 3”
already exhibit a younger range of forms. “Type 17 dates to the 8" century with a focus in
its second half, while “Type 2” dates broadly from the 6" to the mid-9" centuries.

The group can also be compared to the pottery from the second phase of the fortified
settlement at Staré Zamky near Brno-LiSeni, which has been dated from the advanced
8 to the first half of the 9" century (Staria 1994, 268-270, figs. 3-5). The pottery for this
phase corresponds both morphologically (simple, non-thickened, protruding rims; decor)
and technologically (coarsely tempered, smooth surface, brown-grey colour) with the pot-
tery type discussed here.

To sum up, the range of forms associated with pottery type St/GI(f)-1g-Of/r can be dated
above all to the 8" century, with a possible extension into the first half of the 9" century.

Comparable material from the settlements in Michelstetten (Wawruschka 2009, pls. 12,
14), Rosenburg (Wawruschka 1998/1999, e.g. pl. 11: 103, 13: 117, 17: 172,23: 230, 231),
Neusiedl an der Zaya (Miiller 2017; many thanks to Silvia Miiller for access to this mate-
rial) and from Ottenthal (Friesinger 1965, 114, fig. 26), for which, however, there is no
independent dating evidence, should also be mentioned here.

Two radiocarbon dates from animal bone, from contexts, in which the early medieval
pottery type discussed here is formally the youngest, are associated with this pottery (tab. 2).
The *C samples come from sunken-featured building 986 and storage pit 1026 and pro-
duced calendar dates which extended beyond the boundaries of the archaeological dating:
The sample from feature 986 dates to between 652 and 768, and the sample from feature
1026 between 689 and 882, both with a probability of 95.4 %.

The second group to be discussed at this point (St/Gl[gr]-1g-Of/gl-r; fig. 8) consists of
sand- and mica-tempered, wheel-shaped vessels, which on the whole exhibit a smaller sand
particle size (mid to coarse in mid to high concentrations) and coarser mica (fine to coarse
sizes in low concentrations) in a picture characterised by generally sloppy tempering.
The surface is smooth to rough with a somewhat sandy or soapy haptic. Smoothing marks
in differing directions are usually clearly visible on the inside. The vessels are all well
fired and moderately to considerably hard. The sherd colour is often lighter than pottery
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Fig. 8. Pellendorf/Gaweinstal. Vessel shapes of the sand- and coarsely mica-tempered, wheel-shaped pot-
tery with a smooth to rough surface (St/Gl[gr]-Ig-Of/gl-r). Drawings: BDA/AS-Archdologie Service/Anna
Palme, Gabriel Seidl. Photos: Karin Kiihtreiber.

type St/GI(f)-1g-Of/r and consists of varying shades of brown or sometimes red-brown
(e.g. RAL grey-beige, beige-red; Munsell 10YR 5/1-2, 6/2-3, 7/3).

The group exhibits, on the one hand, already familiar rim designs and vessel propor-
tions in the form of protruding, non-thickened rims and pot shapes, which emphasise the
belly area (Cat. Nos. 200-2, 207-4), and, on the other hand, clearly more advanced charac-
teristics, such as thickened protruding and collar rims (Cat. Nos. 224-44, 1390-2). A once
again increasing emphasis of the shoulder area, which includes a more or less substantial
ledge, is now also one of the apparently younger forms (Cat. Nos. 414-2). Wavy or hori-
zontal lines remain the most common decoration, whereby the latter can now occur over
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Fig. 9. Base marks. 1-2: Pellendorf/Gaweinstal Cat. No. 414-4, 477-6;
Drawings: BDA/AS-Archdologie Service/Anna Palme, Gabriel Seidl.
Photos: Karin Kuhtreiber. — 3: Bfeclav-Pohansko, southern bailey,
Obj. 479 (after Hlavica 2016, 40, fig. 24).

0051 2 3 4 Sem

a wide area or consist of several lines (Cat. No. 1390-2). Marks on the base appear only on
this pottery type. Two identical base marks were found on pots from the sunken-featured
buildings 414 and 477 (fig. 9).

Analogies for the shapes used for this pottery type can be found among the Great
Moravian pottery of the 9" to early 10" centuries in the Mikul¢ice und Bfeclav-Pohansko
centres. The pot decorated with grooves and with a collar rim Cat. No. 1390-2 has good
parallels at the latter site. In the older pottery study by Botivoj Dostl this shape is labelled
“Type 1a” and, based on the contexts in which it is found, thought likely to date to the last
third of the 9™ century.” The same combination of rim shape and decoration, together cov-
ering the 9" century, occurs in the chronological groups 2 and 4 in the Lesni $kolka exca-
vation area as analysed by Jir7f Machdcek (2007a, 95, décor form V_D2; 98, rim shape
R_B4; 136; 155, tab. 38). Identical forms are also exhibited in the pottery inventory from
the 9™ century in MikulCice (Poldcek 1995, 146, fig. 10: 39 [younger phase “Type 2”];
also comparable Mazuch 2013, 150, pl. 28: 1, 2); good comparisons for the rim and vessel
shapes Cat. Nos. 224-6, 224-44,414-2 und 678-1 can be found in the finds material of the
9™ to early 10™ centuries in the northern bailey (Mazuch 2013, 123, pl. 1: 1-4, 18: 8-10, 21).
The large vessel fragment Cat. No. 414-2 also has close analogies among the rim types in
Bieclav-Pohansko (Machdcek 2007a, 98, Rim R_B1_F [esp. Group 4]). Lastly, analogies
to the non-thickened rims and also the protruding thickened rim can be found in the pot-
tery from the fortification at Thunau am Kamp (Rim types Group 1 and 3; Cech 2001, 17,
37, fig. 22).

The close relationship between the pottery from Pellendorf/Gaweinstal and that of the
Great Moravian centres is also convincingly illustrated by the base marks Cat. Nos. 414-4
and 477-6. This sign in a form similar to a K, which is found on the bottom of both vessels,
has almost identical equivalents in the finds material from the southern bailey at Pohansko
(Hlavica 2016, 40, fig. 24: feat. 479; fig. 9).

7 Dostdl 1994, 225-229, fig. 5: 1, 6: 1. Type la is characterised by a “vertically truncated, strongly profiled rim
with protruding upper and lower edge, and closely-lying horizontal groves on the body” (Dostdl 1994, 225).
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198/201-1

Fig. 10. Pellendorf/Gaweinstal. Sherd quality of the wheel-shaped pottery types with a gritty surface. Above:
sand-tempered (St-Ig-Of/kd). — Below: sand- and carbonate-tempered (St/Ka-g-Of/r-ké). Without scale.
Photos: Karin Kiihtreiber.

3.3.1.2. Sand-, carbonate- or mica-tempered pottery with a gritty surface

Three further groups of sand-tempered pottery, which have in common a very visible
(finely) gritty surface, can be distinguished on the basis of their different tempering
(St-1g-Of/ko, St/Gl[gr]-1g-Of/ko, St/Ka-1g-Of/r-ko). These pottery types will be discussed
together here, not only because of their typical surface texture, but also because the vessel
forms correspond in some respects.

Technologically these groups have the following characteristics: The sand-tempered
wheel-shaped pottery with a gritty surface (St-1g-Of/ko) is heavily tempered and has a very
gritty surface (fig. 10 above). The medium to large tempering particles are equally sorted
and usually present in a sherd in large numbers. They are visible on the surface, but remain
beneath the firing skin. The vessels are very well and mostly more “dynamically” turned
than in the other groups of wheel-shaped pottery. Often only the vertical smoothing marks
on the inner side of the wall reveal the fact that they are wheel-shaped vessels at all and
not objects created with the help of centrifugal forces (“wheel-turned”). The sherds are
hard or very hard, the colours vary among different browns, or sometimes shades of red
(RAL beige-red, beige, grey-beige, beige-grey, grey-brown) or grey (Munsell 7.5YR 5/1-2,
2.5Y-7.5YR-10YR 4/1; RAL umbra-grey, quartz-grey, stone-grey, bright grey-grey).

Characteristics of pottery type St/Ka-1g-Of/r-ko (fig. 10 below) include intensive tem-
pering with sand in medium to large size as well as clearly recognisable carbonate parti-
cles of the same size, but in fewer numbers and with a sometimes coarse, but more often
fine surface texture. The vessels are all well fired and hard and are brown, red brown and
grey to dark grey in colour (RAL grey-beige, beige-grey, beige-red, dust grey, bright grey,
quartz-grey; Munsell 7.5YR 6/3—4, 10YR 6/2-4/1).
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Fig. 11. Pellendorf/Gaweinstal. Forms of the Mikulcice pottery group within the wheel-shaped pottery
types with a gritty surface. Above: sand-tempered (St-lg-Of/kd). — Below: sand- and carbonate-tempered
(St/Ka-Ig-Of/r-kd). Drawings: BDA/AS-Archédologie Service/Anna Palme, Gabriel Seidl. Photos: Karin Kiihtreiber.

A small group within the sand- and mica tempered, wheel-shaped pottery can be sepa-
rated off because of its particularly gritty surface (St/Gl[gr]-1g-Of/ko). The fragments are
heavily tempered with relatively evenly sorted medium coarse to coarse sand in fine to
medium large particles. Other evidence is patchy and is exclusively limited to wall sherds
decorated with wavy and straight lines.

The first step is to look for analogies for the noticeably (finely) gritty surface texture.
These can be found very easily in southern and south-eastern Moravia. This characteristic
is emphasised for the so-called “March pottery” or “March type” around Staré Mésto near
Uherské Hradisté (Galuska 1995, 104), and also in connection with the so-called “Type 3”
in Mikul¢ice (Poldcek 1995, 150-151, figs. 11, 12). Both types are seen as Great Moravian
pottery and are thus dated to the 9™ century, and above all to the second half of the 9" and
the beginning of the 10™ centuries.

An analysis of the rim forms of these pottery types shows that the non-thickened pro-
truding rims have now become less important than the more fashioned vessel mouths, with
funnel-shaped mouths being particularly obvious (fig. 11). These rims bend outwards very
considerably, usually together with a more or less marked hollow on the inner side, and
a horizontally truncated tip. The few surviving fragments of large vessels have very con-
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Fig. 12. Bfeclav-Pohansko. Forms of Machéacek’s Pottery Group B (after Machdcek 2001a, 147, fig. 100).

stricted necks and pronounced ledges on the shoulder (Cat. Nos. 198/201-1, 224-48, 1390-7,
1390-11). These “funnel” or “chalice rims” originate in the Mikulcice and/or Bieclav-Po-
hansko areas, where they are the leading form in the Great Moravian period i.e. the 9" to
early 10™ centuries. In Pohansko, this range of shapes form Machéadek’s typological potte-
ry group B (Machdcek 2001a, 147, fig. 100; 2007b, 156, Cat. No. 8.3.3; fig. 12), whereby
chalice-shaped rims with a pronounced groove (Rim type R_E) are most common in the
chronological group 3 (c. 1** half 9" century; Machdcek 2007a, 99; 136; 155, tab. 38). In
Mikulcice, Klanica initially saw these vessel shapes as a part of “Type 3” (Poldcek 1995,
150, fig. 11; fig. 13). In more recent research by Mazuch they are lumped together in the
“Mikulcice pottery group”, which according to the researches in the northern bailey, was
most important in the last phase of that agglomeration at the end of the 9" and the beginning
of the 10™ centuries (Mazuch 2013, 113; esp. pls. 37-53; 2014, 64). Their comparatively
rough appearance together with their predominant presence in the destruction layer of that
settlement, indicate that the vessels were very probably everyday household pottery, while
other wares, such as the “Blucina pottery” discussed below, served other purposes.

The concentration of the ”fluted chalice rims” in Mikul¢ice and Pohansko is shown by
a look at the finds material from Brno-LiSeni Staré Zamky, where such forms only occur
as occasional foreign bodies (Staria 1994, 273-274, fig. 8: 2). Particularly isolated exam-
ples, for example from Olomouc, or Litoméfice in northwestern Bohemia, are attributed
to cultural exchange or migration after the end of the Moravian centres at the beginning
of the 10™ century (Machdcek 2007a, 345; Mazuch 2013, 114).
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Fig. 13. Mikul¢ice. Klanica’s “Type 3” pottery (after Poldcek 1995, 150, fig. 11).

The dating of the MikulCice pottery group in the second half of the 9" and the early
10™ centuries is undisputed, but opinions about the point in the 9" century at which the
shapes, in particular the typical fluted chalice rim, associated with it appear, are hesitant.
A date at the beginning of the 9" century is either questioned (Machdcek 2007a, 155, tab. 38)
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or entirely rejected (Mazuch 2013, 112). Instead, the presumption at the moment is that of
their gradual appearance in the course of the first half of the 9" century. Uncertainties
surrounding their date emerged in recent years above all because of the new dating of the
fortifications at the military centres of Moravian power. Previously, it was presumed that
they were built in the first half of the 9" century, around the time of the first mention of
the Moravians in Frankish sources in 822 (Zehetmayer 2007, 27), bur a range of dendro-
chronological and radiocarbon dates in the recent past now imply that that the fortifications
were in fact built in the second half of the century as late as the 880s. This is a particular
true of Pohansko, where there are three dendrochronological dates, all of which date to the
second half of the century. Two of the samples have traces of neither the wane nor sapwood,
so that the dates obtained are only a terminus post quem (Machdcek — Dresler — Rybnicek
2013, esp. 161, 163). A similar movement in time has also taken place at the fortified site
at Thunau am Kamp, where the most recent scientific dating has indicated its construction
in the last third of the 9" century (Kiihtreiber — Obenaus 2017, 80). These new results there-
fore pose the question of how the terms “pre-Great Moravian” and “Great Moravian” should
now be considered. It will be necessary to decide how far into the first half of the 9" cen-
tury the pottery forms associated with the so-called pre-Great Moravian pottery continue.

The new radiocarbon dates also affect finds complexes with the pottery types and forms
discussed above, the resulting calendar dates are again much broader than the boundaries
set by the archeologically dating (see fab. I). A more exact dating framework is possible
for the house 1110, based on two charcoal samples from the burnt superstructure of the
building. The period in which the calibrated calendar dates of the 2c area overlap is be-
tween 694 and 880 and therefore with the 8"/9" century also compatible with the archeo-
logically inferred dating limits of this pottery.

The high quality of the ceramic products involved and the great need for cooking and
storage vessels in the settlements are thought to imply specialist workshops within or nor
far away from the agglomerations. Where exactly they were and how the production there
was organised is unknown (Mazuch 2013, 111). The only evidence for pottery production
in the immediate vicinity of a Moravian centre to date are some ovens in the outer bailey
of the fortified site at Nitra-Lupka, the products of which are best known at that site in
a neighbouring cemetery (Chropovsky 1959; Vlkolinskda 2012). A distribution map of the
Mikulcice pottery group by Petr Dresler (2015, 153, fig. 4 left) includes the settlement at
Pellendorf/Gaweinstal as the at the moment most south-westerly point. In Lower Austria
vessels with fluted chalice rims also occur in inhumation burials at Bernhardsthal and
Rabensburg (fig. 14). These finds sites are only around 4 and 8 km (linear distance) from
Pohansko, however, and are therefore to be regarded as part of the immediate political
and economic hinterland of that central place (Machdcek et al. 2013b, 78). By contrast,
Pellendorf/Gaweinstal is at around 36 km (linear distance) much further away. Evidence
from points further westwards is difficult to identify, as here possibly relevant material is
either unpublished or can only be studied through drawings. The pottery finds for the older
excavations at Thunau, for example, include very few steeply protruding and non-thick-
ened rims with a relatively faint groove at the edge of the rim; Brigitte Cech labelled the
pottery with this rim form Group 2 and stressed its rarity (Cech 2001, 17, 37, fig. 22; exam-
ples ibid. CD-ROM, Cat. No. A783, B3850, B4732). A rim of this type is known from an
inhumation burial in Stein an der Donau, it has been connected to southern Moravian
pottery elsewhere (Kiihtreiber — Obenaus 2017, 70; fig. 15). These few examples can now
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Fig. 14. Pottery of the Mikulcice pottery group from inhumation burials in the north-eastern Weinviertel:
1-2: Bernhardsthal, Kohlfahrt field (after Friesinger 1975-1977, pl. 8: 2377, 2378). — 3—6: Rabensburg (after
Friesinger 1975-1977, pl. 13/grave 6 und 7; pl. 15: grave 14; pl. 17: grave 21).

be linked to the MikulCice pottery group. There is a need for caution, however, as the
examples from Thunau show, which do not have the typical hollow on the inside, which
Machécek’s pottery group B normally has. More generally, the non-thickened protruding
rim with groove occurs several times in pottery inventories of the 8™ and 9™ centuries in
Lower Austria® and can therefore be seen as normal in the region, whereby the rim area is
uniformly lower that the chalice rims in Pohansko and Mikul¢ice.

Very important for our knowledge of the distribution of Moravian pottery in the south-
west is a finds complex from the lord’s compound within the fortification at Thunau am
Kamp, with a repertoire of forms which has been related to Phase II from Lesn{ $kolka
in Breclav-Pohansko, but which to date has only been published in a preliminary report.
According to the colleague concerned, Hajnalka Herold, this is a comprehensive pottery
complex from the fill of a sunken-featured building with a range of forms which has not

8 E.g. the cemetery at Pitten: Friesinger 1975-1977, pl. 18, grave 32: 1 (also pictured in Cech 1994, 55, fig. 3: 5);
pl. 20, grave 35: 3; pl. 37, grave 81: 3; pl. 38, grave 82: 1; pl. 40, grave 88: 2. Thunau am Kamp: Cech 2001,
CD-ROM, e.g. Cat. No. A7, A47, A119, B471, B939, B1551, B2113-2, B2165, B3783.
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Fig. 15. Vessels with steeply protruding, horizontally truncated rims and a groove at the tip from Lower
Austria north of the Danube. 1: Stein an der Donau (after Kreitner 1993, 291, fig. 10). — 2—5: Thunau am Kamp
(after Cech 2001, A783, B1087, B2640, B4732).

yet come to light among previously known pottery complexes (Herold 2008, 291). A full
picture will only be available after the publication of the material, but its seems likely that
the distribution area of the pottery produced within the economic surroundings of the
Moravian centres of the 9™ century included places in the west of modern-day northern
Lower Austria.

Apart from Mikulcice pottery group, there are other pieces which can isolated within
the pottery types with a gritty surface and connected to the “March pottery” or the so-called
“March type”, thus demonstrating an origin in the area of Staré Mésto near Uherské Hra-
diste (for the distribution of the early medieval “pottery circles” in Moravia see Machdcek
2001a, 249, fig. 186). Without going into detail about origins and research history (details
Galuska 1995, 97-102; for pottery from Staré Mésto and its surroundings see also Galuska
1994), which was recently discussed extensively by Lucie Valaskovd (2010), it can be noted
that this characteristic pottery type can be isolated in Staré Mésto and also numerous finds
sites in south and south-eastern Moravia (see distribution map in Valaskova 2010, 103,
fig. 5), among them Mikul¢ice within the framework of the range of forms of Klanica’s
“Type 2” (Poldcek 1995, 146, fig. 10: 35-37). The common characteristics of this pottery
are egg and barrel-shaped vessel shapes, a finely gritty surface and simple decoration of
continuous grooves and wavy lines limited to the upper part of the vessel, whereby the most
common pattern is a flattened wavy line between two horizontal grooves. The other typical
characteristics given for the finds from Staré Mésto, where this pottery is the leading form,
are high-quality firing, creating a ringing hard sherd, and the grey to brown-red colour
(Galuska 1995, esp. 97-98, 102-104, fig. 1: E; fig. 17).

These descriptions correspond to an almost complete pot with a flatly protruding thicke-
ned rim and three horizontal lines on the shoulder from the sunken-featured building 1424
in Pellendorf/Gaweinstal (fig. 16; Cat. No. 1424-14).° The very homogenous tempering,
a gritty surface with small particles and the hardness of the pottery stand out technological-
ly. Fine turning grooves in the area of the rim prove the use of a potter’s wheel. However,
the production marks on the inside reveal that the construction of the vessel did not take
place with the use of centrifugal forces i.e. with a foot-operated wheel, as the typical fine

® T am grateful for crucial tips from Petr Dresler and Lucie Valaskové in the search for analogies to this vessel,
for which my heartfelt thanks.
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Fig. 16. Pellendorf/Gaweinstal. March pottery. Drawings: BDA/AS-Archéologie Service/Anna Palme, Gabriel
Seidl. Photos: Karin Kihtreiber.

grooves which then occur, particularly close to the base, are absent; instead horizontal to
diagonal smoothing marks can be seen. Other fragments with the same technological and
formal characteristics are present in the inventory.

As in the case of Mikul¢ice and Pohansko, where the production of the locally typical
pottery is thought to have taken place in the context of the two centres, the Great Moravian
centre in Staré Mésto is regarded as the organiser of the production of this ware. It is there-
fore dated primarily to the second half of the 9™ century, with its beginnings presumed to
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Fig. 17. Forms of March pottery from different sites in the vicinity of Staré Mésto: Above left: Spytihnév. —
Above centre: Nechvalin. — Above right: Veseli nad Moravou (after Valdskovd 2006, pl. 16, pl. 18, pl. 22). —
Below: pot from Staré Mésto — “STK” (photo by S. DoleZelova).

be in part as early as the 8" century.'® The supposed Moravian pottery types with a gritty
surface occur regularly in the contexts datable to the 9" century. Their share varies from
feature to feature. In the sunken-featured buildings 198/201 and 1110, for example, about
90 % of the pottery finds can be said to be Moravian, while in Obj. 1110 the figure is “only”
a minimum of 48 % (proportions according to weight).

3.3.1.3. Another variant of the pottery with sand- and mica-tempering with connections to
southern Moravia

Another well-known and widespread group in southern Moravia, which is present in
the finds material from Pellendorf/Gaweinstal, is the “Blucina pottery group”, also known
as the “Blucina type”. The vessels of this form are decorated with grooves over a wide

10" After Galuska 1995, 104-105. — In MikulCice, vessels of the March type belong to the younger part of “Type 2”
(8™ to mid-9" century; after Poldcek 1995, 146, fig. 10: 35-37).



460 Kuntreiser: The pottery from the early medieval settlement ...

3111

Fig. 18. Pellendorf/Gaweinstal. Vessels of the Blucina pottery group. Drawings: BDA/AS-Archdologie Ser-
vice/Anna Palme, Gabriel Seidl. Photos: Karin Kuhtreiber.

area, accompanied by single wavy lines, which are typically in the neck and/or belly area.
The vessels, which tend to have prominent shoulders, have different protruding rim forms
such as the non-thickened rim and the thickened rim, and the mouths often have a slight
hollow on the inner side. Several potsherds exhibit this range of forms (fig. 18), Cat. No.
311-1is a particularly good example of the “type”. Other fragments can be allocated to this
pottery on the basis of decoration and sherd quality (sand tempering of medium density and
medium particle size, fine mica particles, well-fired, smooth surfaces, beige to beige-red
colour." This pottery group is considerably rarer than the Mikul¢ice group at the site and
is limited to a few pieces.

The most recent research into this pottery took place as part of the analysis of the finds
from the northern bailey at Mikulcice, where this group was always found alongside the
Mikulcice pottery group and made up 2—-6 % of the total. The same relationship is found
on site in Pellendorf/Gaweinstal at sunken-featured building 224 (see fig. 11, Cat. Nos.
224-13 and 224-48). The high quality of the sherd is emphasized for the vessels analysed at
Mikul€ice. This, and also its relative rarity and the unsuitability of its proportions for food
preparation (constricted necks), are seen as indications that this pottery was either tableware
or was used as containers for transporting specific trading goods (Mazuch 2013, 111).

As the name of the finds site indicates, the Brunn area with the nearby Blucina was
a main distribution area for this pottery. Plentiful finds complexes of this pottery with
characteristics differing in detail, a possible indication of different workshops, are known
from the fortified sites at Brno — Staré Zamky and Rajhrad (Staria 1994, 273-274, figs. 6-8;
fig. 19). This pottery also occurs at Bfeclav-Pohansko (as part of Machacek’s typological
“Group E”, see Machacek 2001a, 150, fig. 103), but not in Staré Mésto (Mazuch 2013,
111). The motifs also occur in Nitra, where the pottery from the cemetery at Nitra-Lupka,
for example, includes numerous vessels with identically composed decoration (Vikolinskd
2007). The chronological range of this pottery is once again likely to be above all in the
second half of the 9" and the early 10™ centuries. A typologically younger and therefore

1 The pieces were not treated as a further pottery type, as there were only very few sherds.
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Fig. 19. Pottery of the Blucina pottery group. Above: Brno-Staré Zamky (after Staria 1994, 271, fig. 6). —
Below: Mikul¢ice (after Mazuch 2013, pl. 23: 2, 3).

probably “post-Great Moravian” variant of this pottery is possibly the so-called Zabnik
type, known from the eponymous finds site within the MikulCice agglomeration (Bartos-
kovd 2007, esp. figs. 21-24)." Stratified contexts and differences in quality are respon-
sible for the younger date of this pottery. Beside Pellendorf/Gaweinstal, there is Lower

12 T am also grateful to Petr Dresler und Marian Mazuch for information about this pottery.
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Fig. 20. Possible examples
of the Blucina pottery group
from graves in north-east-
ern Lower Austria. 1: Laa/
Thaya. — 2: Mitterhof near
Wildendirnbach  (after
Friesinger 1975-1977, pl. 11).

Austrian evidence for this “ware” in the form of funerary vessels from Laa an der Thaya
and Mitterhof near Wildendiirnbach, both in the north-eastern part of the Weinviertel dis-
trict, which can be allotted to this group of pottery.!* Both pots are typically decorated
with bands of continuous lines and single wavy lines on the neck and belly (fig. 20).

3.3.2. Graphite pottery

Graphite pottery (Gr-lg) occurs in the early medieval contexts alongside the pottery
types with gritty surfaces so that its appearance can be dated to the 9™ century. The evi-
dence is generally sparse and is limited to wall fragments of pots with bands of wavy lines,
single wavy lines and groups of straight lines, and the rim of a shallow bowl (fig. 21). The
few sherds found are not uniform, so that, for example, Cat. No, 1390-17 has only isolated
graphite particles, while Cat. Nos. 414-11 and 1390-20 have a high amount of finely-sorted
graphite in the clay matrix.

Graphite pottery is of particular importance because of the regionally limited charac-
ter of its raw material (Scharrer-Liska 2007, 15-16). The earliest evidence from medieval
contexts in modern-day Austria is from graves with grave goods in Upper and Lower
Austria and is dated in the 8™ century (most recently Nowotny 2018, 110, with refs.). In
the 9™ century it occurs more frequently, above all in the Danube and Waldviertel areas,
and from the 10™ century onwards it is the dominant pottery type in the Lower Austrian
Danube valley and the areas north of the river (Felgenhauer-Schmiedt 1998). In Breclav-
Pohansko, it appears within the periods attributed to the Great Moravian levels in Phase 3
(corresponds to chronological group 3), which is essentially dated in the second half of

13 Laa an der Thaya: Friesinger 1975-1977, 13 (Nr. 14, Bonteufel Field: reddy-brown, quartz tempered; ring-sha-
ped relief mark on the base, h. 12.3 cm); 35, pl. 11. — Mitterhof: Friesinger 1975-1977, 14 (Nr. 43: reddy-brown,
mica-tempered; base mark in the form of a cross-wheel, h. 15.3 cm); 35, pl. 11.
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Fig. 21. Pellendorf/Gaweinstal. Forms of graphite-tempered, wheel-shaped Keramik (Gr-Ig). Above: examples
from objects of the 9"/10t centuries. — Below: from contexts of the 11 century. Drawings: BDA/AS-Archéo-
logie Service/Anna Palme, Gabriel Seidl. Photos: Karin Kiihtreiber.

the 9" and the early 10" centuries. It becomes more important afterwards in Phase 4, which
is regarded as post-Great Moravian (corresponds to chronological group 5; Machdcek
2001a, 289; 2007a, 136, chronological groups 3 und 5). Not far away in Mikulcice and in
Central Moravia, on the other hand, its appearance can be securely dated no earlier than
the 10 century (Poldcek 1998, esp. 154-155; Staria 1998, esp. 122-123). According to
new findings graphite pottery forms around 20 % of the total ceramic finds material at the
fortified site of Thunau am Kamp, despite the fact that plentiful deposits of graphite can
be found within a short distance of the settlement site (Herold 2007a, 84-85, map 5.4.1).
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In the Weinviertel district — because of the relative lack of research — early medieval
graphite pottery is known primarily from graves,'* for example from Wetzelsdorf (Poysdorf
municipal area) and from Steinabrunn (GroBmugl market town; Friesinger 1965, 90, gra-
ve 80, spinning whorl; grave 81, vessel; 1975-1977,21-22, pl. 21). According to Brigitte
Cech, the grave finds from Steinabrunn date to the second half of the 8" and the early
9" centuries (a compilation of early medieval graves with graphite pottery in Cech 2001,
64), meaning that the beginnings of this pottery type in the Weinviertel can also be dated
to the 8" century. By contrast, in Pellendorf/Gaweinstal the association of graphite pottery
with the characteristic Moravian chalice rim with continuous groove and the simultane-
ous absence of graphite vessels in the finds groups typologically dated to the 8" century
indicates that the first appearance of this pottery type can be dated to the 9" century.

“Highly-concentrated” graphite pottery becomes dominant in the next youngest set-
tlement phase of the 11" century at Pellendorf/Gaweinstal and thus follows the generally
known picture of the development of medieval pottery in Lower Austria. Stratigraphic
contexts are available for this phase, for example free-standing ovens in the Gaweinstal
part of the settlement, which overlie sealed early medieval pit houses. Graphite pottery
is dominant in these ovens and also exhibits a more developed range of forms, such as
the large “storage vessels” or the “angular” protruding rims, typical for the 11" century
(Kiihtreiber 2006, 99-100).

4. Evaluation

The frequency of Great Moravian pottery in the central part of the eastern Weinviertel
makes Moravian influence in the area in the 9"/10™ century very clear archaeologically.
Historians have long presumed that in the 9" century northern Lower Austria and in parti-
cular the easily settled Weinviertel were dominated by Moravia, while East Frankish-Ba-
varian power structures were established in and around the ancient camps and forts along
the Danube (Zehetmayer 2007, 27; 2019, 40; Kupfer 2017, 439-450). Bavarian jurisdic-
tion probably only covered a strip of land along the Danube riverbank and did not extend
further northwards. At the same time the lack of written sources means that there is uncer-
tainty about the extent of Moravian influence and the intensity of settlement. Generally,
the Moravian border is seen as an extended and permeable transition zone, with relations
between Bavarians and Moravians being shaped both by armed conflict and economic con-
tact. The latter is shown by the so-called Raffelstetten customs regulations (Zehetmayer
ed. 2007, 132-134, Cat. No. 5.3), which were drawn up in 902/03-907 and mention in
today’s Lower Austria among other things a “Moravian market” (mercatus Marharorum),
at which salt was sold. Its location is not given and it is thus supposed that it was not tied
to a particular site. Mautern is the easternmost market site named by the regulations and,

14 The settlement pottery from Baumgarten an der March, Mannersdorf an der March and Michelstetten pub-
lished in Wawruschka 2009, does not include early medieval graphite pottery (the rim sherd with graphite from
Baumgarten, Obj. 55, pictured belongs typologically in the 13%/14" century; ibid. 170, pl. 2: 21). — A date in the
9" century would be possible for individual sherds made of highly-concentrated graphite clay in the settlement
in Mitterretzbach in the north-western Weinviertel, but as a distinct Great Moravian phase is absent here, with
instead a settlement phase from the 10%/11™ centuries very tangible, a younger date seems more likely; see
Nowotny 2015, 62; pl. 1: 1 (ill 1077), pl. 4: 14 (fill 723).
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as one reached the Moravian market by “going over” or “further” (¢transire), it seems like-
ly that it was north of the Danube, possibly in the Krems/Stein area (NOUB I, 157-158;
Kiihtreiber — Obenaus 2017, 11, footnote 34; 66, 76, footnote 469).

Moravian influence in the territories north of the Danube has been known to archaeo-
logists for a long time, with the decades of research at the fortifications at Thunau am Kamp
being particularly significant. The complex system of fortifications there, with earthen
ramparts strengthened by wood and stone, is of the same type as the sites in the Slavic/
Moravian area (Kiihtreiber — Obenaus 2017, 75-89, esp. 87), as is, for example, the jewel-
lery of the cemetery at the Obere Holzwiese (Nowotny 2018, 180—181). That this is also
true of the pottery forms has already been mentioned above and the publication of the finds
is much anticipated. Similarly, the analysis of the valley settlement at Thunau will also lead
to important new results, as it appears to be form a “production-based interface between
the hinterland and the fortified hilltop settlement” (Obenaus 2018, 75) and to have gone
on to about 1000, after the fortified site was abandoned.

What can be said about the areas further eastwards on the March and the Thaya? The
distribution of early medieval sites (distribution of finds sites see https://dpp.oeaw.ac.at/,
link “Map Application” [05.06.2019]) shows a notable concentration along the March.
This is due partly to the “Amber Road”, which had existed since the prehistoric period,
and partly to the enthusiastic prospection of local researchers.'® To the west another, con-
centration of sites first becomes visible in the Waschberg area, above all around Oberlei-
serberg. The area in-between has only very few finds sites at the moment.'® Exceptions are
the settlement discussed here and also a line of sites stretching south-eastwards to Ginsern-
dorf, where an early medieval settlement and an Avar cemetery are known at Schonkirch-
en-Reyersdorf (Egger — Mayer — Reichel 1993; Mayer 1994; Wawruschka 2009, 86—87).
Northwards, the density of finds increases significantly towards the March and Thaya from
Mistelbach onwards. At the moment, potential settlement sites are known primarily from
graves and cemeteries, among them the Avar cemetery at Mistelbach (Distelberger 1996),
and towards the rivers March and Thaya graves in Herrenbaumgarten, Ketzelsdorf and
Wetzelsdorf (Friesinger 1975-1977, 11, 14, 21-22), and a recently discovered settlement
at Neusiedl an der Zaya (Fuchs et al. 2016; Miiller 2017). Finally, there are the cemeteries
at Bernhardsthal and Rabensburg on the March, which can be considered a part of the
immediate surroundings of Breclav-Pohansko (Friesinger 1975-1977,9, 15-21; Machdacek
et al. 2013b, 78). As previously mentioned, Great Moravian influence in these cemeteries
can be clearly seen in the presence of the MikulCice pottery group (fig. 14), while west-
wards to Laa an der Thaya connections to Blucina pottery are visible (fig. 20). Pottery of
the Mikulcice and Blucina types has not been identified in the known settlements of the
eastern Weinviertel to date — with the exception of Pellendorf/Gaweinstal. This seems to
be due in part to the older chronological position of many of these settlements, but also
appears to be partially the result of the uneven state of research.

15 Hermann Schwammenhéfer’s collection from early medieval finds sites in this area is currently being analy-
sed by Edith Nechansky as part of a master’s degree at the Institute of Prehistory and Historical Archaeology at
Vienna University.

16 Many thanks to Eva Steigberger for access to the Finds sites data base of the Department for Archaeology,
Federal Monuments Authority, Vienna.
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How the remarkable absence of settlement in the (south-)eastern Weinviertel is to be
interpreted cannot be said with satisfaction at the moment. The absence of finds sites in
the southern Marchfeld area could be due to decades of intensive modern agriculture there
leading to the subsequent destruction of the sites. It is also likely that targeted prospection
would lead to the discovery of further sites, thereby changing the picture. The absence of
a central place in the entire central Weinviertel area in the 9" century is very apparent. This
may mean that the area served as a western puffer zone for one of the Moravian centres
(Kiihtreiber — Obenaus 2017, 191-193). Oberleiserberg, which had been an important for-
tified hilltop settlement in the prehistoric and migration periods, became significant again
in the 10"/11'" centuries, but in the 9" century it seems to have been little occupied (Stupp-
ner 2014; Brundke et al. 2017; Kiihtreiber — Obenaus 2017, 104-108), while Michelberg,
north of Stockerau, which was fortified as early as the Bronze Age, provides no evidence
of settlement in this period (Kiihtreiber — Obenaus 2017, 102-103; Kiihtreiber 2017, 186).

The choice of location for the settlement at Pellendorf/Gaweinstal could be the result
of its position at the meeting of two important old roads, for which, however, there are no
written sources older than the High Middle Ages. According to Peter Csendes (1969,
151-158), a byroad of the old Nikolsburg Road (Nikolsburg = Mikulov) and the so-called
Southern High Road cross at Gaweinstal. The main course of the Nikolsburg Road, which
connects the Danube area to Briinn, led, according to Csendes, from Korneuburg over
GroBruBlbach, Kreuzstetten, Ladendorf and Paasdorf to Mistelbach, and from there through
Poysdorf, Drasenhofen, Mikulov and MuSov. The byroad relevant to the site discussed
here, however, took a more easterly route beginning at Vienna-Stadlau and passing through
Wolkersdorf to Gaweinstal und from there through Schrick to Poysdorf, where it joined
the main route. The west-east Southern High Road may have arisen from a number of local
routes which connected the north-south routes at important points. It breaks off from the
Rittsteig by Elsarn and runs over Hohenwarth to GrofiruSbach, from where, by way of
Niederkreuzstetten, Streifing and Atzelsdorf, it reaches Gaweinstal and crosses the old
Nikolsburg Road. West- and eastwards of Gaweinstal the field names “On the High Road”
in Atzelsdorf and “Highway” in Klein-Harras (Administrativ-Karte NO, Sheet 42) refer
to this route. From Klein-Harras the High Road goes on over Ebenthal to Stillfried an der
March. A deed of Emperor Heinrich III. in 1056 mentions the Lundenburg Road (ad stra-
tam Lauentenburch ducentem), a route north-eastwards to Breclav, which is thought to
break off from the Nikolsburg Road at Mistelbach and go through Wilfersdorf, Bullendorf,
GroBkrut and Reinthal (Csendes 1969, 146-147; NOUB I, 364-365, Nr. +28b).

The considerable presence of pottery forms equally well-known from Pohansko, Mi-
kul¢ice or Staré Mésto, indicates intensive exchange with the southern Moravian area.
The distances are remarkable however. Pellendorf/Gaweinstal and Pohansko are around
36 km (linear distance) or a walking time of 9 hours apart, but the distance to Staré Mésto
is about 90 km. Whether the pottery forms were copied and produced locally or if instead
finished vessels were brought to the settlement, perhaps as containers for other goods, can
only be determined by more detailed pottery analyses, which, however, have not yet been
completed.!” Contemporaneous pottery with no relationship to the canon of Moravian forms

17 First analyses using X-ray fluorescence measurement to determine the composition of the raw materials em-
ployed are being undertaken by Petr Dresler (Masaryk University Brno), the results are still being processed.
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indicates that a high if yet unknown percentage of the pottery is likely to have been pro-
duced regionally.

The substantial presence of Moravian pottery forms in Pellendorf/Gaweinstal must
also be considered in terms of the discussion about the political character and the econo-
my of “Great Moravia”. In contemporary discussion the Great Moravian power structure
is seen as a hierarchically-structured “rank society” (Stefan 2011, 349) or as a “chiefdom”
(Machdcek 2009, 2012, 12-15). At its peak stood the ruler or “chief” with an elite circle of
followers, the legitimation of whom depended on successful conquests, military expansion
and conspicuous power and consumption. Archaeologically this is reflected in the multi-
part, functionally and structurally ordered agglomerations, which, as in Bfeclav-Pohansko,
were centres in every sense: as extensive fortified bases of the political system, residenc-
es of the ruler and trade and production centres of more than local importance (Machdcek
2007a, 348-362; 2012, 17). The economic basis is thought to be a “gift-giving-economy”
(S’tefan 2011, 343), founded on distribution. The circulation of high-value goods, whether
acquired through military action or in the course of long-distance trade (Danube, Amber
Road) was important, as in this way the loyalty of one’s supporters could be guaranteed.
Whether or not there was internal trade within Moravia, and to what extent, is unknown.
Its existence, or at least the presence of an established internal market, is doubted because
of the absence of coins or other adequate means of exchange. At the same time potential
markets for surplus production have not been ruled out (Stefan 2011, 343).

In view of this discussion the presence of Moravian pottery in Pellendorf/Gaweinstal
leaves plenty of room for speculation. It could be thought of as an indication of an internal
market, which is difficult to prove and therefore doubted, but in the course of which sur-
plus pottery produced in the centres could have been traded. Other distribution mecha-
nisms could be responsible, but that would beg the question of which motives and reasons
could have led to the distribution of household pottery to the site. Vessels are likely to
have come to the site as containers for high-value products, such as honey, but that cannot
explain the considerable presence of pottery which is either “Moravian” or perhaps local-
ly produced pottery “of Moravian type”. In the future, contemporaneous finds inventories
from the region will show whether or not the substantial presence of Moravian pottery in
Pellendorf/Gaweinstal is typical of the eastern Weinviertel or rather an exception. Last
but not least, scientific analyses will demonstrate whether the pottery is really Moravian
or whether it was copied locally.

As far as they go, the finds and contexts imply that the finds site at Pellendorf/Gaweins-
tal was an open rural settlement with a population dependent on arable and pastoral farm-
ing. Apart from utensils to do with daily domestic tasks, such as spinning whorls, flat
millstones from manually-operated corn mills or simple bone tools, there is no evidence
of production which went further than self-sufficiency. The situation was different at the
settlements of Breclav-Libiva (Machdcek 2001b; 2007a, 42-44) and Kostice — Zadni hrid
(Machdcek et al. 2013a, 775) in the immediate vicinity of Breclav-Pohansko. They are
seen as supply bases for that fortified site and its population. The frequent large storage pits
in both settlements are seen as evidence of surplus production and a role as suppliers of
the population of Pohansko, particularly as the pits do not occur within the fortifications
themselves (Dresler 2015, 154—157, discusses the absence of storage pits in Pohansko in
a broader context). In Kostice, the numerous free-standing and frequently refurbished ovens
have also been connected to a surplus economy.
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By contrast, the choice of location in Pellendorf/Gaweinstal probably depended on its
position at a road junction, as outlined above. That would also explain the widespread dis-
tribution of Mikulcice pottery from the Breclav-Pohansko/Mikul¢ice area and also of the
March pottery from the Staré Mésto region. Its distribution route would have led along
the Lindenburg and Nikolsburg road to the settlement and from there southwards directly
to the Danube or westwards along the northern bank of the that river to Krems/Mautern,
where there is not only relevant pottery, but where also the Moravian market mentioned
in the Raffelstetten customs regulations is likely to have taken place. The position of the
settlement on a long-distance route was still relevant in the 11" century, as seen in a Hun-
garian denarius of King Belas I. (1060-1063), which was found immediately south of the
excavation area on an old path leading past the site (Schebeczek 2004, 1000).

5. Conclusion

In the years 2003-2005, an extended settlement was uncovered about 10 km south of Mis-
telbach on the boundary between the villages of Pellendorf and Gaweinstal in advance of
the construction of the A5 North- or Waldviertel Motorway, which connects the area around
Vienna with the southern border of the Czech Republic. Around 2,000 features, ranging
from the Early Bronze Age to the Later Middle Ages were discovered over two excavation
areas covering a combined area of c. 20,000 m2. Following intensive settlement in the later
Iron Age, an extended Imperial Roman/Germanic (2"/3" centuries) and a migration period
phase were discovered. Early medieval occupation began by the 7% century at the latest
and continued, despite a probable interruption, into the 10 century. Settlement features
of the 11" centuries are much fainter and largely only visible because of pottery finds, but
the youngest occupation phase of the 12"-14" centuries, with numerous house features,
an erdstall and plentiful finds was clear. The analysis and presentation of the early medi-
eval settlement phase began shortly after the excavations and was completed as part of the
2015-2019 Austrian-Czech research project “Border, Contact zone or No-man’s-land?
The March-Thaya region from the Early to the High Middle Ages”.

About 130 of the numerous excavated settlement objects could be dated to the Early
and High Middle Ages, among them 33 complete or almost complete houses, numerous
free-standing ovens, about 70 large or largish pits (20 of them storage pits) and two burials
found within the settlement area. The dating of the settlement is based primarily on the
pottery finds, which indicate, through comparison with chronological schemata from Slo-
vakia and Moravia, a period between the 7" and the 10"/11" centuries. Four early or early
high medieval settlement phases could be identified (MA 1-4), with a youngest phase
in the 12"-14% centuries (MA 5). Additionally, a range of *C dates were acquired, which
essentially confirmed the archaeological determined age of the settlement, but which ex-
tended far beyond the dating framework established by the finds, so that more exact dates
could not be narrowed down.

The abundant early medieval pottery was separated into several groups based on its
technological characteristics, such as production type (hand-made or wheel-shaped), tem-
pering and surface condition. From the very start, the range of forms shown by the pottery
types revealed definite connections to southern Moravia and Slovakia, and in the 9" cen-
tury a strong relationship to Moravian forms, particularly those of the Mikulcice pottery
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group associated with the Mikul€ice and Breclav-Pohansko agglomerations, and to the
March pottery with its connections to Staré Mésto near Uherské Hradisté, lastly also to the
Blucina pottery group. The finds from these pottery groups in the central eastern Weinvier-
tel are proofs of Moravian influence in northern and north-eastern Lower Austria in this
period, an influence historians have long suspected and which can now be demonstrated
archaeologically. Further conclusions are dependent on further research, in particular ma-
terial analysis, which can provide information about the source of the raw materials and
therefore the probable production sites. Part of the pottery, at least, can be said to be of
Moravian origin. This is indicated by the high quality of the pottery, which implies specia-
lised workshops in the vicinity of the Moravian centres, and also by identical base marks
on vessels from Pellendorf/Gaweinstal and Pohansko. On the other hand, contemporane-
ous forms, which do not conform to the Moravian spectrum, indicate that there must also
have been local pottery production. A possible explanation for the substantial presence of
pottery from southern Moravia, and from the March area in particular, in the settlement is
its position at the probable junction of two old roads. One of these connected southern
Moravia to the Danube area, while the other ran west-east from the March to the Krems/
Stein area, where a “Moravian Market” (mercatus Marharorum) mentioned in the Raffel-
stetten customs regulations is thought to have taken place and where in any case pottery
forms from the MikulCice group have previously been found.

The analysis of the early medieval part of the site was completed as part of the 2015-2019 Austrian-Czech
research project “Border, Contact zone or No-man’s-land? The March-Thaya region from the Early to the
High Middle Ages”, led by Stefan Eichert and Jiri Machdcek, and supported by the Austrian Science Fund
and the Czech Funding Agency (FWF-GACR—Project I 1911-G21). I would like to thank the project super-
visors for their invitation to join the project and for their wide-ranging support. The Federal Monuments
Authority (Department of Archaeology), in the person of Martin Krenn, and AS-Archdologie Service,
with Gottfried Artner, Silvia Miiller und Susanne Baumgart, are also to be thanked for the processing and
analysis of the finds site. I am grateful to Petr Dresler, Gabriel Fusek, Hajnalka Herold, Lumir Poldcek,
Eva Steigberger, Astrid Steinegger, Alois Stuppner, Erik Szameit, Lucie Valdskovd and Tomds Zeman for
numerous other helpful acts and discussion. English by Paul Mitchell
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Stfibrna Praha

Vysledky analyz rané stfedovékych
archeometalurgickych nalezli z Malé Strany

Silver Prague

The results of analyses of early medieval
archaeometallurgical finds from the Lesser Quarter

Jan Zavrel - Jarmila Cihdkova

V prdci jsou prezentovdny archeologické ndlezy doklddajici metalurgii neZeleznych kovii rané stredo-
vekého stari ziskané pri vyzkumech na Malé Strané v Praze. Patri k nim zejména tavici kelimky (tygliky)

vy o

a miskovité stfepy béiné keramiky vyuZité druhotné v metalurgii. Méné bézné jsou dali druhy ndlezii
a situace svédcici o praci s nezeleznymi kovy (prubiiské kameny, kadlub ad.). Cdst souboru byla podro-
bena EDS-SEM analyzdm. Vyhodnoceni jejich vysledkii prispélo k pozndni druhii ziskdvanych a zpraco-
vavanych neZeleznych kovii, resp. jejich slitin, i k cdstecnému objasnéni postupii vyuZivanych pri jejich
vyrobé ¢i testovani kvality rudnich surovin a hutnickych meziproduktii.

neZelezné kovy — stfibro — metalurgie — rany stfedovék — kuchyriska keramika — stfepy

The work presents archaeological finds documenting the metallurgy of non-ferrous metals of early me-
dieval age acquired during excavations in Prague’s Lesser Quarter. These in particular include melting
crucibles and bowl-shaped potsherds of common ceramics used secondarily in metallurgy. Other types of
finds and situations documenting work with non-ferrous metals are less frequent (touchstones, a mould,
etc.). Part of the assemblage was subjected to EDS—SEM analyses. An evaluation of their results contri-
buted to an understanding of the types of non-ferrous metals (and their alloys) acquired and processed,
to a partial clarification of the methods used in their production or the testing of the quality of their ores
and their intermediate metallurgical products.

non-ferrous metals — silver — metallurgy — early medieval — domestic pottery — potsherds

Uvod

Archeologické vyzkumy prokézaly zdsadni roli Zelezar'stvi ve vyvoji prazské rané stiedo-
véké aglomerace. Hutnickd vyroba a kovarské zpracovani Zeleza zacaly na levém praz-
ském brehu v 8. €i 9. stoleti: torza pyrotechnologickych Zelezafskych objektl a vyrobni
odpad byvaji v mnoha lokalitdch stratigraficky nejstar§imi archeologicky dolozitelnymi
antropogennimi aktivitami (Zavrel 1997, 668; Havrda — Podliska — Zavrel 2001). Neve-
liké pozornosti se zatim dostalo vyrobé a zpracovani neZeleznych kovu v ran€ sttedovéké
Praze. Pozustatky po této ¢innosti dosahuji mnohem mensich objemt a nejsou tak napadné
a frekventované, jako je tomu v piipadé metalurgie Zeleza. N&které typy odpadii po vyrobé
nezeleznych kovi i primarni rudy ¢i hutnické polotovary také pomérné snadno podléhaji
zvétravacim procesim. Piesto 1ze uvést doklady z aredlu vySehradské akropole datované
do 3. tfetiny 10. az 2. tfetiny 11. stoleti (Varadzin — Zavrel 2015, 417) a vySehradského
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podhradi (Ettler et al. 2014). Priblizné z posledni tietiny 11. a z 1. poloviny 12. stoleti
pochézeji nalezy stop po metalurgii bronzu, souc¢asné s metalurgif Zeleza, ze staroméstské
ficni terasy VIIc v misté dneSniho Klementina, datované zlomky nadob s archaicky zdu-
telymi okraji (Havrda — Zavrel 2008; 2019). Indicie existence dilen pracujicich s neZelez-
nymi kovy byly ziskany také na tfech mistech v oblasti byvalé sttedovéké osady Nebovidy
(dnes jizni ¢ast Malé Strany) v SirSim okoli kostela sv. Vavfince pod Petiinem (Havrda —
Tryml 2013, 122 n.; Zavrel 2013).

Dal$im tzemim, kde se vyrdbély a zpracovavaly neZelezné kovy, a to nejpozdeji od
1. poloviny 10. stoleti, byla centrdlni ¢ast dneSni Malé Strany. Kromé& dominujiciho stiib-
ra zde metalurgové pracovali s olovem, médi a jejimi slitinami i se zlatem. Cilem predkla-
dané prace je prezentace a vyhodnocen{ postupné ziskdvanych analytickych dat. Nase po-
zornost se soustiedila hlavné€ na struskovité, sklovité ¢i metalické povlaky, kovové shluky,
kapky a minerdlni faze zachycené na sté€nach tavicich kelimku a stfept béZnych nadob.
Podafrilo se téz analyzovat né€kolik doprovodnych archeometalurgickych nélezd souvise-
jicich s problematikou uslechtilych a drahych kovt — napt. prubiiské kameny, kadlub,
olovéné predméty ad. Vyhodnoceni vysledki analyz prispiva k poznani charakteru zpra-
covavanych surovin a ¢astecné i technologii (vyrobnich postupti) vyuzitych pfi ziskavani
neZeleznych kovt (hlavné stfibra), pfipadné testovani kvality rudnich surovin a hutnic-
kych meziproduktli. Nevyfesené zlstavaji otazky tvaru a funkce jednotlivych pyrotech-
nologickych objektii dokumentovanych pfi terénnich pracich a jejich pripadna souvislost
s neZeleznou metalurgii. Doposud byla existence zbytkl peci ¢i ohniSt' vétSinou spojovana
s Zelezarskym femeslem.

Pfedmét vyzkumu

K archeometalurgickym ndlezim dokladajicim vyrobu a zpracovani nezZeleznych kovi
v oblasti Malé Strany v raném stfedovéku néleZ{ predevsim tavici kelimky (tygliky) a str'e-
py béZné kuchyiiské keramiky sekundarn€ vyuzité pti hutnickych a prubiiskych operacich
(tzv. miskovité metalurgické strepy ¢i hutnické stfepové misky). Dosud vytvoftily soubor
150 jedincd. Dalsi typy ndlezd svédcici o préci s neZeleznymi kovy jsou zde registrovany
spiSe vyjimecné. Patii mezi né prubiiské kameny, hrudky (ikapy) kovt ¢i hutnickych
poloproduktt, strusky, kadluby a kovovy Srot uréeny k dal$imu zpracovani.

Keramické tavici kelimky byvaji kvili Cetnosti jejich nalezl v archeologickych teré-
nech i vypovidaci hodnoté povazovany za jedny z nejlep$ich indikatort metalurgie neze-
leznych kovil (napft. Bayley 2008, 12). S Zzaruvzdornymi tavicimi nddobkami se v Ceské
republice setkdvame jiZ od star$tho eneolitu (napf. Pleslovd-Stikovd 1976; Smid et al. 2017).
Problematikou typologie a rozsiteni tyglikt v ran€ stfedoveéké slovanské stiedni, severni
a vychodni Evropé se zabyval Klanica (1974). Obecné 1ze konstatovat, Ze od ¢asného stie-
dovéku az do prubéhu 13. stoleti se v této ¢asti Evropy pouzivaly hlavng drobné tygliky
vakovitého tvaru ¢i valcovité se zaoblenym dnem, pozdéji s trojbokym tustim (Novdcek
2004, 215). Z mnoha Ceskych a moravskych rané sttedovékych lokalit s vyskytem tyglikt
vakovitého nebo kornoutovitého tvaru mizeme zminit napr. Staré Mésto u Uherského
Hradisté, MikulCice, Pohansko (Hruby 1965; Galuska 1989), Brno (Prochdzka — Peska
2007), Libici n. Cidlinou (Turek 1956), ¢i prazsky Vysehrad (Varadzin — Zavrel 2015)
a Klementinum (Havrda — Zavrel 2008). Urcitou anomdlii predstavuji tygliky vyrobené
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z okrajl keramickych grafitovych zdsobnic z prelomu 12. a 13. stoleti doloZené v Brné,
Josefské ulici (Prochdzka — HloZek — Holubova Zdavodnd 201 1). Metalurgické tavici kelim-
ky obecné slouZily k hutnéni rud, rudnich koncentratt ¢i hutnickych polotovarg, k taveni
a dal§imu pouZiti jiZ vyrobenych kovu, k produkci slitin dvou i vice kovi, a také k testo-
vani rdznych surovin, prfedev§im v redukéni atmosfére.

Jinou vyznamnou skupinu ndlezl souvisejici s rané stfedovékou vyrobou a zpracova-
nim neZeleznych kovt predstavuji stfepy miskovitého tvaru z béZné kuchyiiské & stolni
keramiky, sekundarng vyuZité jako tygliky. Obvykle jsou na vnitinich sténach ptivodnich
nadob pokryty struskovitymi, sklovitymi ¢i metalickymi povlaky, kapickami kov ¢i kry-
stalky a kiirami sekunddrnich minerdli. V minulosti byly zaznamenany v mnoha mocen-
skych sidlech od 9. stoleti (velkomoravské lokality) aZ nejméné do 13. stoleti (pro izemi
Ceské republiky napf. Turek 1956, 165; Stehlikovad 1983, 272; Galuska 1989, 427-437,
1993, 72; Frolik — Srein — Tomdsek 2001, 57; Zavrel 2005; Bohdcova 2006, 715; Havrda —
Zavrel 2008, 352; Zavrel — Marik 2012). Ojedinéle se vyskytly téZ v prostiedi venkov-
ském, obvykle spolu s vyrobnimi objekty (Richter 1982, 212; Charvdtova — Valentova —
Charvat 1985; Varadzin — Zavrel v tisku) 1 v misté t€zZby rud a zpracovani stiibra (Hruby
etal. 2012, 44 n). Star$i nazory na nalezy tohoto typu shrnul Novdcek (2004, 215). Presnéj-
§i dlohu a polyfunkénost téchto metalurgickych stfepl pifi vyrobé a rafinaci neZeleznych
kovi, pfipadné v prubiistvi, se podafilo doloZit aZ v rdmci zpracovani souboru nalezt
z Vysehradu (Varadzin — Zavrel 2015, 391-400).

Plvod nélez( a analyzovanych vzorkd z Malé Strany

Zkoumané predméty pochdzeji z centralni ¢asti dneSni méstské Ctvrti Mala Strana v Praze 1
(obr. 1). Zde v 9. stoleti existoval u feky Vltavy opevnény areél (Cihdkovd 2018, 283, fig. 1),
ktery se priblizné o sto let pozdéji stal soucasti jiZzntho opevnéného predhradi premyslov-
ského Prazského hradu (Cihdkovd 2009, obr. 6). Poziistatky vyroby a zpracovani neZelez-
nych kovt byly na Malé Strané zastizeny na n€kolika mistech, jejichz vycet je v nasledu-
jicim textu usporadan chronologicky dle doby realizace vyzkumu. Datace nélezi vychazi
ze stratifikace keramickych souborid z jednotlivych vrstev. Pro potteby této prace je datace
uvadéna generalizovang, v zdkladnich obrysech na tirovni keramického fadu (Cihdkova
2012a, 92). Pro 10. a 1. polovinu 11. stoleti je typickd keramika s kalichovitym okrajem,
pricemz v 1. poloviné 10. stoleti byvaji nddoby opatfeny vyzdobou provedenou hiebenem.
Dobu okolo poloviny 11. stoleti charakterizuji derivaty kalichovitého okraje, druhou polo-
vinu ¢i zavér 11. stoleti a 1. polovinu 12. stoleti okraje archaicky zdurelé, druhou polovinu
12. a 1. polovinu 13. stoleti keramika s okraji klasicky zdufelymi. Dataci situaci urcuji
nejmladsi prvky souboru.

Lichtenstejnsky palic, Malostranské nam. &p. 258/I11, vizkumy NPU v Praze & 8/90-93 a &. 1/02
LichtensStejnsky paldc tvor{ zdpadni frontu Malostranského namésti (obr. 1: 258). Aredl objektu s pro-
stornym nddvoiim, severnim dvorem a zdpadni zahradou vznikl v 17. stoleti a ukoncil 300 let trvajici
proces postupného skupovani piivodnich gotickych méstist vytycenych v roce 1257. Pri rozsdhlé rekon-
strukci palace zde od roku 1990 probihal nékolikalety archeologicky vyzkum vedeny autory prispévku.
Ve 27 sondéch rozli¢ného rozsahu (obr. 2: a) bylo zdokumentovano 458 m? fezi terénem a archeologic-
ky rozebrano 130 m? zeminy. Dalsi vétsi akce probéhly v aredlu v letech 2002 (plo$ny vyzkum ¢&. 1/02 ve
sklepé v jizni ¢asti aredlu) a 2014 (vyzkum ¢. 2014/27 ve sklepé v severovychodnim naroZi aredlu).



478 ZavieL — CiHAKOVA: Stiibrnd Praha ...

Sondy provedené v jizni tfetin€ aredlu, tedy v prostoru vné tehdejsiho opevnéni, prokazaly, Ze od 8. ¢i
od poc¢itku 9. stoleti zde probihala hutnickd vyroba a zpracovani Zeleza. Vyzkum 1/02 mj. také objevil dre-
véné zaklady staveni z 10. stoleti o délce vétsi neZ 13 m a Sifce presahujici 4,5 m, s kamennym kubusem —
patrné kovarskou vyhni v interiéru. Kromé Zelezarského odpadu zde byly nalezeny i fragmenty sklarskych
tyglikid (Zavrel 2003). Predpokladané kovarné predchéazel podobny objekt datovany na zakladé keramiky
zdobené hiebenovou vyzdobou do 9. a prvnf tfetiny 10. stoleti se zlomkem tavictho kelimku 1/02-160.
Dalsi stiepy se struskovitymi povlaky a tavici kelimky se vyskytovaly i v okol{ Zelezatského pracovisté.
Napr. v konstrukci podlahy srubu z 10. stoleti (tfi zZlomky jednoho? miskovitého stiepu 8/90-695), dva ta-
vici kelimky (8/90—-694 a 695) a bronzovy prstynek. Ze stejného mista, ale ze stratigraficky stars{ situace,
pochdzi dalsi zlomek taviciho kelimku 8/90-697. V Sir§im okoli byly nalezeny dalsi metalurgické stiepy
a kelimky doprovazené keramikou 10. stoleti (8/90-550, 921, 1233-27), zavéru 10. ¢i prvni poloviny
11. stoleti (8/90-42, 74, 192), 2. poloviny 11. stoleti (8/90-1104, 1152, 1153, 1113, 1215, 1219, 1232)
a 12. stoleti (8/90-335,595-2, 1117, 1154, 1202—-14). Zna¢n4 &ast metalurgickych artefaktd v zdpadni
zahrad€ (sonda XXVII) se nachédzela v sekundarnim uloZeni ve vrstvach svahovych sedimentd, které se
usadily ve 2. poloviné 11. stoleti. Naopak stiep 8/90-1117, doprovazeny keramikou s archaicky zdurelym
okrajem, leZel na propdleném povrchu a jeho polohu lze pokladat za priméarni.

Z dalsich nalezt, které mohou hypoteticky souviset s neZeleznou metalurgif, je mozné uvést prubit'sky
kdmen (8/90-1154) sekundérné pouZzity v konstrukci keramické pece, v niZ byla kolem roku 1300 pédlena
Cervené malovana keramika (sonda V), déile zdeformovanou zausnici (8/90-1159, druhotna surovina?,
sonda XX VII) a olovény kotoucek se sttedovym otvorem (8/90-732, sonda XXII).

Hartigovsky palac, Trzisté ¢p. 259/111, vyzkum NPU v Praze & 12/93

Dam ¢p. 259/111 je dnes sidlem rektoratu AMU. Jeho parcela leZi mezi Malostranskym naméstim a uli-
ci Trzisté (obr. 1: 259) a pifimo sousedi s LichtenStejnskym paldcem. Zichranny archeologicky vyzkum
zde probihal pod vedenim autorky roku 1993 pfi zfizovani nové kanalizace. V mistnosti u ndmésti byla
zastiZena dievénd roubend konstrukce, dle souvislosti nejspiSe pozistatek paty mostu, snad s véZovou
stavbou (Cihdkovd — Miiller 2008), kterd byla v 10. stoleti sou&asti vstupu do opevnéného aredlu (Cihd-
kova 2001, 67-73; 2009, 10-11). V jiznich sklepich u ulice TrZist€ a raZenych Stoldch ke kanalizaci pod
ulici vyzkum zastihl pfikopy opevnéni z raného i vrcholného stiedovéku (Cihdkovd 2001, 75, 88-92).

Dva zde nalezené metalurgické stiepy (12/93-6 a 12/93-23) tvorily soucast splachovych vyplni pii-
kopt opevnéni v sondé I (obr. 2: b), a 1ze je patrné povaZovat za materiél pfemistény po svahu z nedale-
kého vyrobniho centra v jiZni ¢4sti aredlu sousedniho Lichtenstejnského paldce ¢p. 258/111.

Josefska ul. &p. 42/111, vyzkum NPU v Praze & 1/94

Archeologicky vyzkum pfi zfizovani novych sklepnich prostor v roce 1994 (pod vedenim autorky;
obr. 1: 42) dokumentoval na ploSe 110 m? terénni ndrtst vysoky 4 m, o ktery se zvedla urovefi terénu od
po&itku 9. stoleti. Cést zkoumané kubatury néleZela rang sttedovékému opevnéni (Cihdkovd 2001, 94-109).
Hradba s pifkopem hlub§im nez 5 m zde vedla priblizné kolem roku 800. Jind hradba, téZ opatiena priko-
pem a naleZejici jiznimu predhradi pfemyslovského hradu, tudy prochézela kolem roku 900. Jizné od
fortifikace, podél piikopu, se od konce 9. stoleti rozklddalo prostranstvi smé&tujici k fece (Cihdkovd 2017,
96-98; 2018, obr. 6, 9),' k predpokladanému drevénému mostu.

Brzy po zéniku mladSi hradby a zaplnéni prikopu byla v 10. stoleti do zasypu zahloubena ¢ést stave-
ni, v némZ, ¢i v jeho blizkosti, se pracovalo s neZeleznymi kovy. Ve vyplni byl nalezen vakovity tavici
kelimek 1/94-1340, v okoli pak v ponékud mladsi situaci dalsi kelimek 1/94-572. Z vrstvy (planyrky?)
s keramikou 2. poloviny 11. stoleti pochdzeji metalurgické stiepy 1/94-198-2, 1/94-378 a tavici kelimek
1/94-2118. Z jiného mista ptvodnich sklept (pod schodistém podél vychodni obvodové zdi domu) byl
vyzdviZen olovény predmét — nepravidelné obdélny plat s otvorem pro zavéSeni (1/94-157). Do zemé se
mohl dostat v Sirokém intervalu 11.—12. stoleti.

! Trasa nejspiSe plnila svou funkci do doby urbanistické zmény v zapadnim predpoli nové budovaného kamen-
ného Juditina mostu (1158-1172).
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Obr. 1. Centrélni ¢ast Malé Strany s vyznacenim vyzkum a parcel s nédlezy metalurgie neZeleznych kova.
Uvedena ¢isla popisna (¢p.) pisluinych dom(i. Podklad: Mapa evidence nemovitosti (M. Durica).

Fig. 1. Central part of the Lesser Quarter showing excavations and land parcels with finds of non-ferrous
metallurgy. The numbers indicate the numbers of the relevant houses.

Mostecka ul. &p. 279/I11, vizkum NPU v Praze &. 18/00

Pro konstrukci podlahy nové zfizované vindrny v domé v jizni front€ Mostecké ulice (obr. 1: 279)
byl proveden plo$ny vyzkum na ploSe 17 m? do hloubky 0,3 m a dvé& ryhy pro vzduchotechniku (sonda I).
V dynamické stratigrafii dokumentované na 19 tezech bylo rozliseno 21 vyvojovych fazi od starsi doby
Zelezné do pokrocilého 10. stoleti, z nichZ osm lze jednozna¢né interpretovat jako staveni — zapusténa i rou-
bend. Mezi stratigraficky starobylymi objekty vynikal z4sah hluboky vice nez 0,8 m, jehoZ severni strana

N %

tvofila v padorysu linii napii¢ dne$ni mistnosti. NejspiSe se jednalo o pozlstatky zemnice. VytéZen z ni
mohl byt jen nepatrny vzorek, ktery obsahoval keramické zlomky bliZici se svou vyzdobou i materidlem
keramice starohradi$tni. Pfekryvalo ji souvrstvi s keramikou stars$i neZ 2. polovina 9. stoleti. Z povrchu

vyplné predpoklddané zemnice byla vyzdviZena hrudka obsahujici vyrazny podil olova (18/00-287).

Malostranské namésti ¢p. 2/II1, vyzkum NPU v Praze & 2/04, 05

Budova dnes ndlezi Matematicko-fyzikaln{ fakult¢ UK (obr. 1: 2) a pro jeji potreby probihala mezi
lety 2000-2005 rozsahla obnova. V roce 2004 byla v sondé IV (obr. 2: ¢) objevena rotunda sv. Vaclava
(Cihdkovd — Miiller 2006; Cihdkovd 2018b). Stavbé rotundy (kostel 3) pfedchazel mensi objekt kruhové-
ho pudorysu, interpretovany jako sakralni (kostel 1 — provizorium?). Pro nasledny kostel 2 byl nejspise
okolo roku 1000 ziizen nésyp pivodné vysoky minimélné 0,9 m, na jehoZ povrchu se dochovala stave-
nistn{ vrstva a jdma na vapno, poskozena nasledné vykopem pro zékladové zdivo rotundy. Pod povrchem
nasypu byly nalezeny dva pozistatky metalurgie neZeleznych kovi — zlomky tavicich kelimka 2/04—139
a 2/04-500. Nésyp je star$i nez kostel 2 predchazejici budovu z konce 11. stoleti a mladsi neZ kamenny
kruh z poloviny 10. stoleti. Doba vystavby kostela 2 je pro dobu pivodniho pouZivani obou pfemisténych
zlomkd, dokladajicich préci s nezeleznymi kovy v blizkém okoli stavby, datem ante quem. Na nadvoii
domu ¢p. 2/1I pfi sniZovani povrchu bylo zastiZeno souvrstvi prirodnich svahovin z 1. poloviny 13. sto-
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Obr. 2. Situace vybranych vyzkum( s doklady metalurgie neZeleznych kovil. a — Malostranské namésti
¢p. 258/111; b —Trzisté ¢p. 259/I11; c — Malostranské namésti ¢p. 2/I11; d — Thunovska ¢p. 192/Ill, cervené
pribéh hradebni zdi ca 1260; e — Letenska ¢p. 28-33/111, sonda F7-8 v &p. 29/111, sonda C10 na pp¢. 101/1
(bez ¢p.), Sedé zkoumand plocha. (Zaméreni vyzkum J. Mourek a, b, M. Miiller ¢, d, e; digitalni Gprava
M. Durica, S. Babuskova.)

Fig. 2. Selected excavation with findings of non-ferrous metallurgy. a — Malostranské namésti no. 258/111;
b — Trzisté no. 259/11l; c — Malostranské namésti no. 2/1ll; d — Thunovska no. 192/11l, castle walls c. 1260
highlighted in red; e — Letenska no. 28-33/Ill, trench F7-8 at no. 29/l11l, trench C10 on parcel no. 101/1
(without house no.), grey indicates the investigated area.
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leti obsahujici prubitsky kdmen 2/05-1528. Jiny kamenny vyrobek 2/05-1434, podle tvaru a provrtani
nejspiSe také prubitsky kdmen, pochdzi ze souvrstvi starStho nez tyto splachy (zavér 11. — 1. polovina
12. stoleti).

Hospodai'ské zizemi klastera u sv. Tomase, Letenska ul. &p. 29-33/I11, vizkum NPU v Praze & 2006/12

Zachranny archeologicky vyzkum probihal v letech 2006 a 2007 na stavenisti hotelu The Augustine
pod vedenim autorky (obr. 1: 29-33). Vykopy zasaZend plocha ¢inila pfiblizn€ 2700 m?, formou plo$ného
vyzkumu bylo prozkouméno 5655 m? historickych terénl. Aredlem prochédzel od S k J pds rané gotické
fortifikace z 13. stoleti, sestdvajici z hradby, bermy a obezdéného piikopu (obr. 2: e; Cihdkovd 2012b).
Situace z raného stfedoveku byly zastiZzeny jen na nékolika ctverecnych metrech. Z velké ¢asti se nacha-
zely pode dnem stavebni jamy, jinde byly zni¢eny mladSimi z4sahy.

Nélezy dokladajici metalurgii neZeleznych kovi byly ziskdny v misté domu ¢p. 29/111 v jihozdpadni
¢asti komplexu (S7-8) a doprovazely je keramické zlomky z 10. stol., Casto zdobené rytou vyzdobou pro-
vedenou hiebenem. Jednalo se o sedm zlomka stiept se struskovitymi povlaky (2006/12-539A; 540-3;
541-1; 547-1; 549; 549-6; 549-9) a dva fragmenty tavicich kelimkd (2006/12-539B, 540). Vsechny
byly vyzdviZeny z uhlikaté vyplné tif mélkych misovitych prohlubni v t€sné blizkosti piikopu. Vzhledem
ke sniZeni pivodni trovné terénu lze rekonstruovat ptivodni hloubku téchto jam jako vyrazné vétsi —
0,6 2 0,7 m. K dokladiim rané stfedovéké metalurgie ndleZi i dalsi dva fragmenty metalurgickych stfepl
(2006/12-517-9+18) vyzdviZené z vrstvy, kterd vznikla pri planyrce souvisejici se stavbou blizké zdi.
Charakterizuje ji keramicky soubor s hojnym zastoupenim rané sttedovéké keramiky, jehoZ dataci urcuje
nejmladsi zlomek do doby kratce po poloviné 13. stoleti. Posledni z tavicich kelimkt (2006/12-303) byl
nalezen v sekundarnim umisténi jako soucast konstrukce barokni studny (C10). Zdejsi rané stfedoveky

vyrobni aredl se v 10. stoleti nachézel blizko opevnéni podél hrany svahu sestupujiciho do i¢ni nivy.

Kolej theatinii, Thunovska ul. ¢p. 192/111, vjzkum NPU v Praze ¢ 2011/3-2018/3

Aredl barokni koleje theatinl se nachédz{ v severozdpadni ¢asti Malé Strany na hradéanském svahu
prudce se svazujicim k J a V, bezprostredné pod Prazskym hradem, mezi Thunovskou a Nerudovou ulici
(obr. 1: 192). Vyzkum pod vedenim autorky a M. Miillera probiha v severni ¢asti parcely preruSované od
roku 2011 (obr. 2: d). Rané stfedovéké stratifikace se dochovaly jen lokalné, na vétSin€ plochy byly zni-
¢eny. Kromé vystavby renesanéniho paldce vyznamného ¢eského Slechtice k tomu pfispélo i budovani
gotického opevnéni mésta po roce 1257, déle zpeviiovani prikopu s parkdnem v roce 1278, snahy o lepsi
schiidnost prudkych svaht a zabezpeceni proti sesuvim pidy. V 9. stoleti zde vznikla dfevéna staveni
nejspise obytné funkce. V 10. stoleti se na svahu rozsifila Zelezarska vyroba doloZend mnoZstvim torz
pyrotechnologickych objektd a vyrobniho odpadu. Vyroba a zpracovani Zeleza zde pretrvaly i do stolet{
nasledujiciho. Uprosted souvrstvi Zelezarskych objektt (sonda III) se vyskytlo 15 druhotné pouZzitych
keramickych stfept (z nich analyzovany vzorky 2011/3-1576, 1720; 2011/3-1606, 1888) a tfi tavici ke-
limky (2011/3-1700, 1811, 1867). Dalsi metalurgické stiepy 2011/3-1872, 1879 pochazeji ze souvrstvi,
na jehoZz bazi se nachézel denar kniZete Jaromira (1004—1012, 1033-1034; Miiller 2015, 147).

Dokumentované stratifikace dokladaji zna¢né presuny zemin po cely stfedovék i novoveék. Na zkou-
mané ploSe v sonddch VI a XIV nahradila intenzivni metalurgickou vyrobu v 2. poloviné 11. ¢i na poc¢dtku
12. stoleti bytelna dfevohlinénd konstrukce. Mezi mnozstvim (premisténé) starsi keramiky a ¢asti vyma-
zu peci byl v jeji vyplni i vysoky pocet pozistatkil prace s neZeleznymi kovy. Jednalo se o 34 stiepi se
struskovitymi povlaky (analyzované vzorky ¢. 2011/3-1970, 2136, 2250, 2291), 11 zlomki tavicich ke-
limkt (analyzované vzorky ¢. 2011/3-2763, 3525) a kadlub (2011/3-3188). V dobé& keramiky s klasicky
zdurelymi okraji zde vzniklo nékolik vrstev kamenného dldzdéni komunikace spojujici podhradni aglo-
meraci s prostorem dne$niho Hrad¢anského namésti. V souvrstvi pfirozenych splachti na bazi cest lezel
prubiisky kdmen 2011/3-1125. Ve 2. poloving€ 13. stoleti cesta zanikla ziizenim méstského opevnéni
s pifikopem a parkdnem. Z nasypu pro parkan byl vyzdvizen metalurgicky stfep 2011/3—600. Jeho morfo-
logické a technologické parametry véetné ryté vyzdoby datuji pivodni nddobu do 10. — 1. poloviny 11. sto-
leti. Mimo néj nalezeny t¥i neanalyzované tavici kelimky a pét neanalyzovanych metalurgickych stepa.
Dosavadnim vyzkumem byly v lokalité ziskany fragmenty 24 tavicich kelimkti a 69 metalurgickych stiept
z raného stiedovéku, k nimz lze pfiradit dalsich 17 zlomku rané stfedovékého charakteru vyzdviZzenych
z renesancniho zasypu piikopu.



482 ZavieL — CiHAKOVA: Stiibrnd Praha ...

Thunovska ul. ¢p. 194/I11, vyzkum ¢. 2017/48

Pii rekonstrukci domu p. 194/111 (obr. 1: 194) byly kviili havarijnimu stavu v zavéru roku 2017 spés-
né podezdiviny obvodové zdi severovychodni prizemni nepodsklepené mistnosti za ticasti velmi reduko-
vaného archeologického vyzkumu. Vykop podél vychodni zdi mistnosti, mechanicky provadény kopaci
stavby, zasahl vyplii zdkladového vkopu obvodové zdi sousedniho domu a rozmérny objekt s keramikou
s kalichovitou profilaci okraje. Zlomek metalurgického stfepu 2017/48-26 pochdzi nejspise z onoho roz-
mérného objektu.

Dalsi levobrezni lokality s nalezy neZelezné metalurgie

Mnozstvi ndlezli souvisejicich s praci s neZeleznymi kovy bylo ziskdno pri vyzkumu na Klarové
v letech 1969-1971, na severni &asti parcely 710, v mist& byvalého ostrova u tsti potoka Brusnice (ARU
AV CR, vedouci L. Hrdli¢ka). Z nalezového fondu v§zkumu jeho autor vy&lenil 30 keramickych zlomkii
s taveninami, z nichZ 28 néleZ{ sklafskym tyglikiim a 2 metalurgickym miskovitym zlomktim b&Zné kera-
miky.? Metalurgické objekty (dle popisu Zelezafské?) byly explicitn& uvedeny pro fazi 1 (13. stol.), s tim,
Ze strusky rtizného typu a bronzové slitky se vyskytovaly ve vrstvach takika vSech fazi (Hrdlicka 1972,
652 n.). Jako pozistatky metalurgie neZeleznych kovi, opét rozptylené ve vSech fazich, jsou zminény hojné
amorfnf slitky bronzu, bronzovy plech se stopami stithan{, fragmenty bronzoviny se stopami odsekdvani
pomoci sekacku i torza bronzovych drati. Z bronzovych predméti prevazuji poskozené a zlomkovité,
u nichZ lze pfipustit domnénku, Ze byly ureny k pretaveni. Pfi tiidéni poztstalosti Ladislava Hrdlic¢ky
nalezla Ivana Bohacova v sacku 274/71 prubitsky kamen.

Jako dal3f lokalitu 1ze uvést budovu Okresniho soudu Praha-zépad ¢p. 377/I11 v Karmelitské ulici
(obr. 1: 377). Z potocnich sedimentl vypliiujicich umélou strouhu na odvod vody byl vyzdviZzen pocetny
keramicky soubor, jehoZ soucdst tvofily tfi zZlomky minimédlné dvou metalurgickych miskovitych stéepi.
Nejmladsi prvky této kolekce je mozné zaradit do 13. stoleti. Stai{ stfept se struskovitymi povlaky, které
sem byly premistény ze svahu Petiina, nelze bliZe stanovit (Zavrel 2000).

Pouzité metody

Vybrané exemplare keramickych tavicich kelimki, miskovitych metalurgickych stfept
a dalsich nalezt byly podrobné prohlédnuty makroskopicky i pod binokularnim mikro-
skopem, poté z nich mechanicky odebrany drobné preparity (kousky struskovitych a meta-
lickych povlakd, v pripadé moznosti i kovovych kapicek — globulek — a krystalkid sekun-
déarnich mineréltl) a nalepeny pomoci elektricky vodivého Stitku na kovovy ter¢ik. Ten
byl po napateni uhlikem vloZen do komory elektronové mikrosondy spojené s elektrono-
vym mikroskopem a na jednotlivych preparatech provedeny mikroanalyzy a mikrosnim-
ky (metoda EDS — SEM).? Viechny niZe prezentované ¢ernobilé snimky elektronového
mikroskopu byly pofizeny detekci zpét odraZzenych elektronti (BSE). Stejnymi metodami
byly analyzovany i potencidlni prubirské kameny a kovové vyrobky, které z pochopitel-
nych diivodl neumoziiovaly odbér preparati z jejich povrchu, ale vkladaly se do analytic-
ké komory vcelku.

P1i prizkumu kamenné formy (kadlubu) k vyrobé kovovych odlitkti doslo k odbéru
mikrovzorku pomocf lepici vodivé karbonové pasky (vyrobek f. Agar Scientific, Sitka 8§ mm).

2 Ve znaleni nalezii z vyzkumt L. Hrdlicky kéd nenese ¢islo vyzkumu. Struktura identifikaéniho kédu nalezu
(napft. 95/70-144): 95 pred lomitkem je ¢islo sacku, za lomitkem zkracené rok vyzkumu (70=1970), 144 je inven-
tarni ¢islo v rdmci sacku.

3 Vétsina stanoveni probéhla v laboratofich Geologického tistavu AV CR na elektronovém mikroskopu Tescan
Vega 3 s detektorem Bruker Xflash 5010 za ticasti analyti¢ek Vlasty Bohmové, Zuzany Korbelové a Sarky KiiZové.
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Po vtlaceni a pfilepeni pasky na dno kadlubu nésledovalo jeji strZeni pomoci pinzety a ana-
lyza ¢astecek zachycenych na lepivém povrchu. Tento novy postup byl poprvé spesné
testovan na vzorku kadlubu z prazského Vysehradu (Bartiinék — Varadzin — Zavrel 2018).

Orientacné€ byly na n€kolika vzorcich zjiStény poméry stabilnich izotopd olova
206PH/27Pb a 28Pb/?Pb.* Vzorky byly mineralizovany pomoci smési anorganickych kyse-
lin (37% HCl a 65% HNO,) v PTFE (Savillex) nadobkach. K izotopovému stanoveni Pb
doslo po nafedéni 2% v HNO, pomoci ICP-QMS X-SerieslI (Thermo). Korekce na hmoto-
vou frakcionaci byly provedeny pomoci SRM NIST 981. Standardni chyby méfeni se po-
hybovaly v rozmezi 0,07-0,25 % (RSD). Spravnost celé procedury byla sledovana pomoci
opakované analyzy referenéniho materidlu AGV-2 (USGS; °Pb/*’Pb = 1,2085 = 0,0000,
208pp/2%Ph = 2,0415 + 0,0013). Detailni analytické podminky a postup korekce uvadéji
napt. Skdcha et al. (2009).

Popis vzorkud a vysledky analyz

V rdmci vyzkumu archeologickych pozistatkli vyroby a zpracovéani kovt rané stfedové-
kého stari z izemi centralni ¢asti Malé Strany byla ¢ast nalezli potencialné spojovanych
s metalurgii neZeleznych kovl vybrana k detailnimu zkoumani. V nésledujicim textu jsou
pfi hodnoceni namétenych analytickych hodnot pouZity nepiilis frekventované metalurgic-
ké terminy, jejichZ vyznam povaZujeme za vhodné uptesnit. Jako kaminek je oznaCovén
bézny metalurgicky meziprodukt sloZeny ze slitin sulfidt piislusnych kovd, ktery vznika
pii hutnénf sulfidickych rud. P1i historickych tavbach se vytvarel hlavné médény kaminek
s podilem Cu,S, FeS, PbS, Casto s pfimésf stiibra, ale i dalSich neZeleznych kovu, véetné
zlata. Klejt — PbO — vznika oxidaci povrchu roztaveného olova vzdu$nym kyslikem pfi pro-
cesu kupelace (viz niZe) za ticelem oddé€len{ drahého kovu od olovnaté taveniny. Podrob-
nosti k staré metalurgické terminologii a vyrobnim postupim uvadéji napt. Ercker (1574),
Forbes (1971), Vanék — Velebil (2007), Hruby (2019).

Analyzy archeometalurgickych nélezti z Malé Strany jsou prezentovany v tabulkdch 1-5
(analytickd metoda EDS-SEM, koncentrace zjiSténych prvkd, pripadné oxidi v hmot-
nostnich % normalizované na 100 %) a v tab. 6 (analytickd metoda ICP-QMS, poméry
stabilnich izotopi olova). U jednoho vzorku analyzovaného v pocatcich vyzkumu mame
k dispozici jen kvalitativni ddaje o ptitomnych prvcich.

Tavici kelimky (tygliky)

V prezentovanych malostranskych nalezovych souborech se dosud podarilo identifi-
kovat 42 kusi rané stfedoveékych tavicich kelimk, z nichZ podrobnéji bylo analyzovano
17 exemplard z péti lokalit: Malostranské nam ¢p. 258/111 (tab. 1, 5 vzorku, 18 mérent,
analyzy ¢. 1 aZ 18), Josefska ¢p. 42/111 (zab. 1, 3 vzorky, 14 méfeni, analyzy ¢. 19-32),
Malostranské nam. ¢p. 2/I11 (tab. 1, 2 vzorky, 10 méfeni, analyzy ¢. 33-42), Letenska Cp.
29-33/II (tab. 1, 3 vzorky, 4 méfeni, analyzy ¢. 43—46) a Thunovska ¢p. 192/111 (tab. 1,
4 vzorky, 15 méfeni, analyzy ¢. 47-61).

4 Prace probehly v Laboratofich geologickych dstavii PfF UK na Albertov.
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Obr. 3. Zlomky tavicich
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S vyjimkou nédlezu 1/94-1340 se zachovanou vsadkou se rané sttedoveké tygliky vy-
skytuji ve formé drobnych zlomkd o velikostech nejé¢astéji kolem 2—5 cm?. Pro fragmen-
tarnost nelze u vétSiny z nich presnéji urcit jejich piivodni tvar (typ).’ NejCastéji byly
tygliky formovany z materialu, ktery po vypalu ziskal svétlou, svétle SedobéZovou barvu,
s ¢etnymi velmi jemnymi zrnky ostfiva, které se malokdy barevné odliSuje od matrix.
Nepatrny pocet vzorkli ma sendvicovy lom, kdy je Sedé jadro lemovano tenkymi béZovy-
mi prouzky (2011/3-1811), Castéji vnéjsi svétld barva je na vnitini poloviné lomu zméné-
na na tmavé Sedou ¢i Sedocernou. Lom je jemné pérovity, u zlomku 2006/12-303 byl
registrovan prechod vnéjsiho svétlého poérovitého lomu do Sedocerného stiepu azZ slinuté-
ho charakteru u vnitfni stény. Drzadla kelimkd byla formovana pied vypalem. U zlomkt
2006/12-539 a 8/90-695 zustaly zafezy patrné po klestich (8/90-695 — vzdalenost Celisti
7 mm, délka drzadla 12 mm; 2006/12-539B — vzdalenost Celisti 7,5 mm, délka 16 mm).
Zlomek 8/90-694 ma uchytku klinovitého tvaru o §ifce 7-3 mm a délce 13-9 mm. Ro-
bustné&jsimi tichytkami byly opatieny zlomky 2011/3-336 a 2006/12-303. Tvar posledné

3 Kresebné srovnani typl — vakovity typ, kornoutovity typ s okrouhlym tstim, kornoutovity typ s trojihelniko-
vym Ustim — viz Varadzin — Zavrel 2015, 402, obr. 15.13.
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Obr. 4. Zlomky tavicich [a] [b]
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o|I|II||II2|I]II[IIQIIIII|II2| \)

1/94-1340

8/90-921 2006/12-539B

jmenovaného je spise kulovity (ca 15 x 15 mm). Riznorodé vyuzZiti keramickych tavicich
kelimkt demonstrujeme detailnéji na nasledujicich péti piikladech:

Vzorek 8/90-1202-14

Drobny zlomek taviciho kelimku o sile stfepu 4,6—7,7 mm je na vnitini strané pokryt
béZovym az svétle riZzovym taveninovym povlakem s jednim mirné vyvysenym shlukem
(ndznakem sférulky) kovove Sedé barvy (obr. 3: c). Struskovity povlak mé kysely chemis-
mus s vysokym obsahem hliniku a zinku (#ab. 1, analyza €. 10). Sférulka kovového vzhledu
obsahuje z rudnich prvku zinek, olovo a méd (fab. 1, analyza ¢. 11). Tyto slozky napovi-
daji, Ze v tygliku doslo k procesu kalcinace vedoucimu ke vzniku zlatavé slitiny médi se
zinkem — mosazi. Méd, pripadn€ méd s podilem olova, byla patrné tavena s rudou zinku
(smithsonitem?, hydrozinkitem?) v reduk¢ni atmosfére.
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Vzorek 1/94-572

Zlomek taviciho kelimku (tygliku) o sile stfepu 5,5-10,3 mm m4 na vnéjSi strané po-
vrch silng zesklovatély a zdeformovany Zarem (obr. 4: a). Na vnitin{ stran¢ ulpéla Sedo-
&ernd az hnédocerna sklovita struska, ze které vystupuji zlatavé zbarvené ostrivky s drob-
né ledvinitym povrchem a ojedinéld zrnka nataveného kiemene (obr. 6: a). Struska
obsahuje hlavni podily kiemiku, hliniku a Zeleza a vedlejSi koncentrace médi, alkalif,
vapniku, siry a titanu (tab. 1, analyza ¢. 21). Zlatavy povlak je tvofen homogenn{ slitinou
sulfidii médi a Zeleza (Cu,S, FeS) a predstavuje hutnicky polotovar — médény kaminek,
ktery je produktem koncentra¢niho taveni (tab. 1, analyzy &. 19, 20, 22). Na ¢4sti povrchu
jej pokryva oxidicky zvétralinovy povlak (tab. 1, analyza €. 23). V kelimku s velkou prav-
dépodobnosti probihalo redukéni taveni (vytavovani) kaminku s pfidanym kfemenem
a dfevénym uhlim za vzniku silikdtové strusky, do které bylo ¢aste¢né prevedeno Zelezo
z kaminku a zdroven postupné dochdzelo k zvySovani obsahu cilového produktu — médi.

Vzorek 1/94-1340

Fragment vakovitého taviciho kelimku je vyplnény tmavé hnédou hmotou s drobné
hroznovitym povrchem a modrozelenymi vykvéty sekunddrnich minerali médi na ¢as-
tech povrchu. Tyto komponenty jsou promiSeny s dfevénym uhlim a patrné i drobnymi
zlomky kosti. Vlastni kelimek je misty popraskdn a ma Zarem zcela deformované drZadlo
(Gchyt pro klesté). U drZadla je sténa silnd 4 mm, v nejuz§im misté€ u hrdla 5,5 mm. Vnéjsi
povrch je zesklovatély a obsahuje riznobarevné skvrny (obr. 4: d).
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50 um

T SEM MAG: 700 x HV: 20.0 KV WD: 15.0 mm

“8.

Obr. 6. Zlomky tavicich kelimkd, makro- a mikrofotografie s oznac¢enim mist méfeni (foto M. Miiller, mikro-
snimky GLU AV CR, dprava S. Babugkova).
Fig. 6. Fragments of crucibles; macro- and microphotographs with indication of measurement location.



Anal. ¢. Vzorek ¢. Analyzovana oblast Si Ti Al Fe ([Mn{Mg|Ca|Na| K | P |[Cu|Pb | Zn |[Sn |Sb [Ni |As |Ag|Au| S [ Cl |Br| O
1 8/90-335\ 1 globule kovu pokryta sekundarnimi solemi Cu 1,2 04 | 11 0,9 1,2 1882 25 0,5 41
2 8/90-335\ 2 3eda globulka kovového vzhledu 10,6 42 |57 06 |59 201022 |157(199 4,2 29,0
3 8/90-335\3 struskové taveniny v okoli globulek 13,9 55120 1,9 | 3,0 06|99 [337 29,6
4 8/90-694\ 1 kovové globulka na vnéjsi strané tygliku 63,1 36,9
5 8/90-694\ 2 dalsi globulka kovového vzhledu 28,5 44,7 26,8
6 8/90-694\ 3 sklovity povlak na vnéjsi strané 22,4 7,5 | 31 2 (1452559 421
7 8/90-921\ A tmavy povlak se zlatavymi inkluzemi 34 348 31,2
8 8/90-921\ B hroznovity agregat zlatavé barvy 341 351 30,8
9 8/90-921\ C tmavy struskovity povlak 14,2 523 5 28,5
10 8/90-1202-14\ 1 | béZovy az svétle rGZovy taveninovy povlak 21,54 0,65 (10,57 | 3,89 0,81(3,71 5181(0,75(3,79 7,82 1,75 39,54
1 8/90-1202-14\ 2 | jiné misto taveninového povlaku s ndznakem globulky |{15,04 12,8 | 517 3,36 3,25 1,11 | 4,68 | 6,67 [ 13,96 33,96
12 8/90-1232\ 1 | kovové globulka na vnitini strané 21 15 | 08 1,0 | 1,3 0417|817 07 |05 8,4
13 8/90-1232\2 | jiné misto kovové globulky 2,4 1,6 | 0,9 1,8 04120787 3,2 03|06 8,2
14 8/90-1232\3 | struskovity povlak pobliz globulky 124 (04| 50 |1,0/05] 18 (121 2345|7451 0,3 37,2
15 8/90-1232\4 | sklovita struska na vnitinim povrchu 1 141103 | 46 | 64 4,0 11011 3,4|251| 59 2,4 31,6
16 8/90-1232\5 | sklovita struska 2 96 | 06 | 40 | 1,2 1,2 120 0,8 4,4 1260 89 |27 0,6 28,0
17 8/90-1232\ 6 | sklovita struska 3 13,8 47 170 13139 1,309 (32253 68 31,8
18 8/90-1232\7 | sklovité struska 4 92 (05| 42 |134]04]13|17 0906 52]|21,8| 92|26 29,0
19 1/94-572\ A1 vnitfni povlak s ledvinitym povrchem 1 34 351 30,9

20 1/94-572\ A2 | povlak s ledvinitym povrchem 2 34,8 34,6 30,6

21 1/94-572\ B1 homogenni hladky struskovity povlak 209 | 1,2 | 84 |10, 05(23| 4 |37 4,6 | 0,6 1 42,7
22 1/94-572\ B2 Cerstvy lom ledvinitého agregatu 31,9 34,9 33,2

23 1/94-572\ B3 | zvétralinovy povlak na ledvinitém agregéatu 27,7 15,8 219 34,6
24 1/94-1340\ A1 cast amorfni vsadky s Sedym povrchem (v BSE) 0,1 0,7 09 73,9 1,1 1,4 0,9 21
25 1/94-1340\ A2 cast amorfni vsadky s bilym povrchem (v BSE) 0,5 13 0,5 63,8 0,9 19,7 1,6
26 1/94-1340\ A3 | drobny jehlicovity krystalek na povrchu vsadky 0,4 53 731 21,2
27 1/94-1340\ B1 | Cerstvy lom ledvinitého agregatu ve vsadce 1 78,8 20,2

28 1/94-2118\ 1 povlak kovového vzhledu na vnitini strané 13 0,4 | 24,7 0,6 40,9 18,8 13,3
29 1/94-2118\ 2 jin ¢ast vnittniho povlaku kovového vzhledu 53 29 | 47 07112121 59,3 1,8 12,0
30 1/94-2118\ 3 struskoviny povlak v okoli kovové povlaku 181104 | 91 | 40 03(18(11]38[05]| 28151 71 0,8 35,2
31 1/94-2118\ 4 tmavomodré krytalicka kdra 11 03 [40,5/ 15| 14116 13,5 1,5 38,5
32 1/94-2118\ 5 dalsi partie kovového povlaku 2,6 | 04| 20 |143 1412624 0,8 38,4 19407 15,0
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Anal. & Vzorek ¢. Analyzovand oblast Si | Ti | Al | Fe |[Mn|Mg|Ca |Na| K | P |Cu|Pb| Zn |Sn|Sb |Ni|As | Ag|/Au| S |Cl|Br| O
2/04-139\ 1 globulka kovového vzhledu na vnitfni strané 1 3,7 0,9 05|14]110(09]|05 620221228088 10
2/04-139\ 2 globulka kovového vzhledu 2 3,8 23 291021304 60,5 2,7 77|43 | 17
2/04-139\ 3 globulka kovového vzhledu 3 3,5 0,8 02113 0803 65,8 20 [M,1|56]| 86
2/04-139\ 4 vnitfni svétly povlak s Sedym okrajem 73 108 36|48 050310101 | 12|39 3,9 7,2 0,6 |09 34,2
2/04-139\ 5 3edy okraj svétlého shluku 3,8 1,8 0,1 10,0 0,9 59,1 0293|411 107
2/04-500\ 1 vnitini homogenni sklovity struskovity povlak 181 104 | 7,4 2 14195 8111|162 | 54| 17 38,6
2/04-500\ 2 Castecné navétraly struskovity povlak 17,2107 | 65 | 52 07198|14(56/(63] 26 0,5 43,6
2/04-500\ 3 jehlicovité krytstalky ve strusce, bilé v BSE 6,8 32 |12 0,6 3,4 04113 54,9 283
2/04-500\ 4 3eda globulka na vnitini sténé 98,2 0,7 1,1
2/04-500\ 5 3eda globulka na vnéjsi sténé 1,2 97,6 0,2 1

43 2006/12-303 tmavy povlak na vnitfni strané 21,5149 | 92 | 42 2012411616920 05104 44,6
44 2006/12-539B\ 1 | struskovity povlak na vnitfni strané 18,3 6,7 | 4,7 19147 2 (031122137 35,5
45 2006/12-539B\ 2 | sloupcovity krystalek ve strusce 78,6 21,4
46 2006/12-540 tmavy povlak vnitfni stény, Cu>Fe>Si>S>K>Al>Ca X X X X X X X X
47 2011/3-1700\ A1 | homogenni sklovita vnitfni struska 1 19 09|65 |26 717118106 (06|98 | 14| 0,3 0,5 0,2 (09 39,8
48 2011/3-1700\ A2 | homogenii sklovita struska 2 191108 | 66 | 26 1,674(79(06|06|99|14]02 0,4 01109 39,9
49 2011/3-1700\ B1 | globulka kovového vzhledu ve strusce 0,6 29 | 04 0,4 0,5 76,3 151 3,8
50 2011/3-1700\ B2 | drobné inkluze ve strusce 0,4 15105 0,2 0,8 87,4 6,9 23
51 2011/3-1811\ A1 | globulka kovového vzhledu na vnitni sténé 0,4 90,6 8,7 0,3
52 2011/3-1811\ A2 | dalsi globulka kovového vzhledu 0,4 88,8 10,5 0,3
53 2011/3-1811\ B1 | homogenni sklovity povlak na vnitini sténé 1 291|104 | 49 | 99 0110826163 0,4 0,7 44,8
54 2011/3-1811\ B2 | homogenni sklovity povlak 2 278103 | 46 |95 02|13] 3 |86|01]|04 0,6 43,6
55 2011/3-2763\ 1 | globulka kového vzhledu na vnitfni sténé 0,6 0,7 0,5 0,4 (29,0 44,8 0,3 23,7
56 2011/3-2763\ 2 | homogenni sklovity struskovity povlak na vniténi stén& | 26,4 | 0,6 | 54 | 47 | 0,4 | 04 |33 | 15|73 |05 | 1,4 1,6 46,5
57 2011/3-2763\ 3 | drobna inkluze v struskovitém povlaku 13,0 55176|11(14]78 25(1301 20 1,4 |68 04 |04 47,2
58 2011/3-2763\ 4 | okrovy povlak vnitini stény 29 21 |255 8,0 1,3 |1,4] 0,6 48,3
59 2011/3-3525\ 1 | homogenni ¢ast vnitfniho povlaku 0,3 92,4 4,7 | 2,7

60 2011/3-3525\ 2 | svétlejsi zrna (v BSE) ve vnitfnim struskovitém povlaku 7 1701 23
61 2011/3-3525\3 | dal3i svétlejsi zrno 57 |59,6 7,4 27,4

Tab. 1. Vysledky analyz tavicich kelimkd, Gdaje v hm.% normalizované na 100 %. Znaménkem x jsou u analyzy ¢. 46 oznaceny detekované prvky (analyza bez kvantita-
tivnich dat).

Tab. 1. Results of analyses of melting crucibles; data in weight% standardised to 100 %. Detected elements from analysis 46 are marked with an x (analysis without
quantitative data).

6103-TXXT £pa1yzo1 pyd13oj0aydry

687



490 ZavieL — CiHAKOVA: Stiibrnd Praha ...

Vsédka, kterd tvoii ve velkém objemu vypli kelimku, ma zna¢né€ heterogenni sloZen{
(tab. 1, analyzy ¢. 24, 25). Jeji hlavni sloZkou je utuhla tavenina na lomu kovové Sedé
barvy, misty se slabym rubinovym nddechem (kuprit?), pokrytd tmaveé hnédym sekundar-
nim popraskem. V misté plosky B1 (tab. 1, analyza ¢. 27) pomér médi a siry stechiomet-
ricky odpovidd sulfidu médnému (Cu,S). Na jiném analyzovaném misté se jedna spisSe
o slitinu sulfidd médi a Zeleza (tab. 1, analyza €. 25). V sekundarnim povlaku zase domi-
nuji oxidické slouceniny médi (zde s primési dalsich rudnich prvkia — stifbra a cinu v kon-
centracich okolo 1 %). Dédle bylo zméreno sloZeni drobnych jehlickovitych krystalka
(tab. 1, analyza ¢. 26), které odpovida oxidu cini¢itému (obr. 6: b). Jejich charakter na-
znacuje, Ze vznikly az po utuhnuti vsadky pfi oxidacnich procesech.

Povaha nélezu jednozna¢né doklada, Ze metalurgicka operace nebyla dokoncena, pa-
trné v dusledku destrukce kelimku. Naméfené spektrum prvkt vypovida o praci se sulfi-
dem médi ¢i médénym kaminkem — moZné tavbé kaminku s mé€dénou rudou. Piitomnost
siry a dalSich rudnich prvka (Ag, Sn) vylucuje, Ze by v kelimku dochazelo k pretavovani
kovového Srotu. Zda méla byt vysledkem slitina cinového bronzu, méd, piipadné meéd
s podilem stiibra, nelze z dosavadnich méteni doloZzit. Dalsi vysledky by mohlo prinést
provedeni fezu a nabrusu kelimkem i jeho vyplni.

Vzorek 2/04-139

Fragment taviciho kelimku bliZe neurc¢eného typu se stfepem silnym okolo 7 mm ma
na vné&jsi strané skelné nataveny povrch hnédozelené barvy Na rezné vnitini stran€ je pa-
trny nevyrazny otisk jemné textiln{ latky souvisejici patrné€ s technologii vyroby tygliku.
Na dvou mistech zde ulpél Sedy az stiibrité Sedy povlak (primér okolo 5 mm) a jednotlivé
tmavé Sedé globulky kovového vzhledu sloZené z chloridu a bromidu stfibra (obr. 6: c;
tab. 1, analyzy ¢. 33, 34, 35). Patrny je i priblizné kruhovy shluk krémové amorfni hmoty
se Sedavym lemem (primér ca 6 mm) na povrchu s mikroskopickymi vykvéty zbarveny-
mi stiibfité. Jedna se o siln€ vapnity potér stfepu koncentrujici necistoty (tab. 1, analyzy
¢. 36, 37).

Vzorek 2011/3-1811

Zlomek tavictho kelimku bliZe neurcitelného typu o sile stfepu 8,4 mm (obr. 5: ¢) ma
na lomech viditelné vyrazné negativy po vyhotelé vegetaci ptivodné zapracované do ke-
ramické suroviny. Stfep je Zarem popraskany a na vnéjsi strané ¢astecné zesklovatély.
Vnitini sténu misty pokryva tenky struskovity povlak zelenosedé az hnédoSedé barvy,
ze kterého vystupuji ojedinélé Sedé globulky kovového vzhledu. Cast taveniny ulpéla i na
lomu tygliku (obr. 6: d). Uéelem redukéni tavby provadéné v kelimku bylo ziskan stifbra.
Dokladaji to globulky stfibra se sekundarnim povlakem chloridu stfibrného (tab. 1, ana-
lyza ¢. 51, 52). V homogenni partii sklovité strusky byly naméfeny hlavni koncentrace Si,
Fe a K, z rudnich prvki pak jen podruzny podil Cu. Jako tavidlo v tomto piipadé slouZil
rostlinny popel, pripadné draselny ledek, moZna ¢astecné smiseny s halitem (kuchytiskou
soli) —tab. 1, analyzy ¢. 53, 54. Fayalitova struska tvorici povlak na sténé kelimku mohla
vzniknout pfi redukci opakované vyprazeného a siry zbaveného kaminku, pficemz redukc-
nim Cinitelem zde vSak nebylo olovo, ale uhlik z dfevéného uhli.

Nasledné uvadime snimky, stru¢né popisy (bod 1) a interpretace namétenych hodnot
(bod 2) u dalgich nalezt tohoto typu:
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Vzorek 8/90-335: obr. 3: a; tab. 1, analyzy ¢. 1-3

1.

2.

Zlomek rozmérnéjsiho kelimku o sile stfepu 7-9,2 mm je na vnitini i vné&jS{ strané a ¢astecné i na lo-
movych hrandch pokryt tmavé ¢ervenohnédym az tmavé Sedym taveninovym povlakem (Pb>Si>Cu).
Z taveniny vystupuje nékolik globuli (primér aZ 4 mm) pokrytych zelenymi sekunddrnimi solemi
médi (Cu s vedlejsi pfimési Pb) a ojedin€lé drobnéjsi globulky Sedé barvy (Pb>Cu>Ag).

Metalurgie médi.

Vzorek 8/90-694: obr. 3: b; tab. 1, analyzy ¢. 4-6

1.

Fragment trojbokého taviciho kelimku na vnéjsi strané s riznobarevnym sklovitym povlakem a oje-
dinélymi Sedymi globulkami; vnitfni strana a ¢ast lomu pokryty Sedym matnym i lesklym az stribrité
Sedym povlakem kovového vzhledu. Sila stfepu 6,8 mm.

Povlaky a globulky syst¢ému Ag—Fe—S na lomu i na vnéjsi strané kelimku doklddaji technologicky
nezdar — prasknuti nddoby; metalurgie stiibra.

Vzorek 8/90-921: obr. 4: e; tab. 1, analyzy ¢. 7-9; obr. 7: ¢

1.

Strep se Sedocernym struskovitym povlakem (sloZeni médéného kaminku Fe—Cu-S) s drobnymi
inkluzemi, sférulkami a hroznovitymi agregéty zlatavé barvy na vnitrni, ale ¢astecné i vné&jsi strané.
Na povrchu i v hmot€ strusky se misty vyskytuje drt kosti.

Pozistatky nedokonceného procesu prazeni kyzové médéné rudy nebo jiné prace s Cu—Fe kamin-
kem.

Vzorek 8/90-1232: obr. 5: a; tab. 1, analyzy ¢. 12—18; obr. 6: e

1.

Fragment kelimku je na vnitini strané pokryt silnym hnédocernym aZ nacervenalym struskovitym
povlakem (Pb>Si, Fe>Ca, Al, Zn), ze kterého vystupuji dvé kovové globulky barvy médi o priméru
priblizn€ 2 a 3 mm, ¢astecné pokryté sekundarnimi minerdly Cu. I vnéjsi strana metalurgické nddobky
je zarem zesklovatéla. Sila stfepu 9,2 mm.

Metalurgie médi — prace s vypraZzenym Cu-kaminkem nebo rafinace necisté médi — taveni s olovem

a Si0, za ticelem prevedeni Fe a dalSich prvkd Zn, Sn, Ni, As do strusky.

Vzorek 1/94-2118: obr. 4: b; tab. 1, analyzy ¢. 28-32; obr. 7: a

1.

Zlomek taviciho kelimku (¢ast dna) je na vnitfni strané pokryt hroznovitymi tmavé hnédoSedymi
povlaky (smés sulfidi Ag—Fe—S, Ag—S) a drobnymi ttrzky sklovité strusky béZové barvy (Si>Pb>Al>
Ag>Fe), vnéjsi sténa je slabé zesklovatéla. Piitomny jsou i drobné zlomky kosti (ryhované Supinky),
ojedinéld zrnka nataveného kiemene a nehojné svétle modrozelené lesklé krystalky (posdepozi¢ni
minerdl vivianit Fe,/PO /, - 8H,0). Sila stfepu ¢in{ 6 mm.

Prevedeni zeleza do podoby fayalitové strusky (rekce s dodanym drcenym kifemenem), oddéleni Ag
z taveniny — metalurgie stfibra; patrné nedokonéeny proces.

Vzorek 2/04-500: obr. 4: c; tab. 1, analyzy €. 38-42; obr. 7: b

1.

Zlomek (Cast okraje) drobného taviciho kelimku je na vniténi i vnéjsi strané pokryt sklovitym povla-
kem cervenohnédych, tmavé okrovych, bélosedych i nazelenalych barev. Z vnitini strany ulpély na
povrchu vyrazné modrozelené a tmavé Cervené povlaky sekundarnich minerdld médi a ojedinélé Sedé
globulky kovového vzhledu, na vnéjsi strané lze téZ pozorovat ojedinélé drobné Sedavé globulky
a Sedocerny povlak, ktery vznikl pfi vylévani roztaveného kovu z kelimku. Hrdlo nadobky ma tloust-
ku stfepu 3,5 mm, materidl je pfevazné celistvy, nasedle bily, s vyraznym podilem SiO,.

Analyzy potvrdily vné i uvnitf pritomnost globulek stfibra a povlak médi na vnitin{ stran€; metalur-
gie stifbra.

Vzorek 2006/12-303: obr. 3: d; tab. 1, analyza ¢. 43

1.

2.

Zlomek zarem zdeformovaného tygliku, vné pokryt zelenohnédym az hnédocernym sklovitym povla-
kem, na vnitfnich sténach Sedocerny drobné bublinaty sklen¢ leskly povlak. Sila stfepu 6,4-7,1 mm.

BliZe neurcitelny tispésné dokonceny metalurgicky proces; analyza nezachytila pritomnost uslechti-
Iych ¢i drahych nezeleznych kovi.
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Obr. 7. Zlomky tavicich kelimkd(, makro- a mikrofotografie s oznacenim mist méfeni. K fragmentu f (2011/3—
2763) nalezi svisly sloupec snimkd vpravo (foto M. Miiller, mikrosnimky GLU AV CR, Gprava S. Babuskova).
Fig. 7. Fragments of crucibles; macro- and microphotographs with indication of measurement location.
The vertical column of images to the right belongs to fragment f (2011/3-2763).
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Obr. 8. Zlomek taviciho kelimku, makro- a mikrofotografie s ozna¢enim mist méfeni (foto M. Miiller, mikro-
snimky GLU AV CR, dprava S. Babugkova).
Fig. 8. Fragment of crucible; macro- and microphotographs with indication of measurement location.

Vzorek 2006/12-539B: obr. 4: f; tab. 1, analyzy ¢. 44-45; obr. 7: d

1. Zlomek tygliku z vné&jsi strany sklovité nataveny. Na vnitfnich st€énach ulpél matné Sedy az cernohné-
dy sklovity povlak. V pomérné homogenn{ struskovité hmoté se vyvinuly sloupcovité krystalky SnO,
s centrdlni dutinou (v BSE bilé barvy). Sila stfepu 3,9-5,4 mm.

2. Vsadka reagujici se sténou kelimku zde zanechala struskovity povlak s anomdlnimi obsahy Cu, Pb

a ¢astecné Na a krystaly kasiteritu; vyroba cinového nebo olovnatého bronzu.

Vzorek 2006/12-540: obr. 3: e; tab. 1, analyza ¢. 46

1. Vnitin{ sténa Gtlého valcovitého kelimku ma SedoCerny matny povlak (Cu>Fe>S), vnéjsi povrch je
skeln€ nataveny. Sila stfepu 12,2-13,3 mm.

2. Taveni Cu-Fe-S kaminku, metalurgie médi.

Vzorek 2011/3-1700: obr. 5: b; tab. 1, analyzy ¢. 47-50; obr. 8: a

1. Zlomek taviciho kelimku je na vnitini strané pokryt hnédozelenym aZ kovové Sedym struskovitym
povlakem (hlavni podily SiO,, Al,O,, Na,O i CaO, vyraznd piimés Cu i Na a Cl, jen vedlejsi a stopové
koncentrace Pb a Zn). Prasklinou protekl na ¢ast vnéjsi strany stiibrité Sedy kov (Ag s povlakem CI).
Sila stfepu 6,4 mm.

2. Metalurgie stiibra (taveni médnatych stfibrnych rud?) s pouzitim halitu jako taviva; proces nedokon-
¢en kvili prasknuti metalurgické nadobky.

Vzorek 2011/3-2763: obr. 5: d; tab. 1, analyzy ¢. 55-58; obr. 7: f

1. Drobny zlomek taviciho kelimku pokryva na vnéjsi strané prevazné zlutozeleny leskly povlak. Vnitini
povrch je velmi drobné hrbolaty, sloZeny z okrové az narezle zbarveného matného povlaku, ojediné-
Iych drobnych globulek (Sn>Cu), tenkého povlaku cervenohnédé bezolovnaté strusky (vétSinou uza-
vird kovové kapicky a na rozdil od globulek obsahuje i vedlejsi koncentrace Zn) a ojedinélych uhliki.
Sila stfepu 7,8-9,0 mm.

2. Metalurgie cinového bronzu; taveni netiplné vypraZzeného médéného kaminku (zistatkovy podil siry)
se surovinou Sn?, piipadné spole¢nd redukce smési rud Sn a Cu? za pouZiti rostlinného a kostniho
popela jako tavidla (anomalni obsahy P, Ca a K).

Vzorek 2011/3-3525: obr. 5: e; tab. 1, analyzy ¢. 59-61; obr. 7: e

1. Ctyfi zlomky taviciho kelimku patrné vakovitého typu o tloustce stény piiblizné 5 aZ 6 mm jsou na
vnitini strané pokryty pomérné silnym hrbolatym povlakem modrozelené barvy. Stfep ma na lomu
bélavou az svétle krémovou barvu. Na vnéjSim povrchu jsou zietelné vyraznéjsi stopy nataveni.

2. Vyroba slitiny médi — viceslozkové mosazi (Cu, Zn, Sn, Pb).
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Stirepy béZznych nadob sekundarné vyuzité v metalurgii

Stepy kuchynské keramiky vyuZité pti nékterych metalurgickych postupech predsta-
vuji vyznamnou skupinu prazskych rané stfedovékych archeometalurgickych nalezu.
V ramci malostranskych archeologickych vyzkumui se doposud podafilo identifikovat
108 exemplari, z nichZ podrobnym analyzdm na mikrosond€ bylo podrobeno 28 kust ze
Sesti lokalit: Malostranské nam. ¢p 258/111 (tab. 2, 9 vzorki, 27 méfeni, analyzy ¢. 1-27),
Trzist€ Ep. 253/111 (tab. 2, 2 vzorky, 8 méfeni, analyzy ¢. 28-35), Josefska ¢p. 42/11I (zab. 2,
1 vzorek, 3 mérent, analyzy ¢. 36-38), Letenska ¢p. 29-33/11I (tab. 2, 3 vzorky, 6 méfent,
analyzy ¢. 39-44), Thunovska ¢p. 192/111 (tab. 2, 12 vzorki, 53 méfeni, analyzy ¢. 45-97)
a Trzisté ¢p. 194/111 (tab. 2, 1 vzorek, 5 méreni, analyzy ¢. 98—102).

Druhotné upotiebené ¢asti kuchyiskych nadob pochazeji z reznych hrncti Sedé barvy.
Tzv. keramika Sedé rady tvorf odhadem pres 90 % veskeré keramické produkce pouZiva-
né v Praze v 10. a 1. poloviné 11. stoleti. Ze zlomkd hrncil byly vyuzity nejvice vyduté,
casto s plecemi zdobenymi béZnou rytou vyzdobou (obr. 9). V nékolika mélo pripadech
(2006/12-539A) jako metalurgicky stiep slouZila ¢ast dna se spodni ¢4sti stény. K meta-
lurgickycm dcelim byly vybirany stfepy s ponékud hlad$imi povrchy, nezZ mély ostatni
béZné hrnce. Sila stén misek je ddna vyrobnim procesem pii vyrobé hrnce a ta byla v obdo-
bi 10.—11. stoleti i v rdmci jednoho vyrobku zna¢n€ variabilni. VyuZité fragmenty kerami-
ky maji nejcastéji tloustku 6-7 mm s tim, Ze neklesa pod 5 mm a misty dosahuje i 10 mm,
v pfipad€ prechodu do dna az 14 mm.

Pozistatky metalurgickych procesi ve formé rtiznorodych povlakl a kovovych globulek
se ve vyrazné vétSiné nachazeji na vnitini sténé ptivodni nadoby. Vyskytuji se vSak i piipady
(anejsou ojedinélé), kdy se doslo k prasknuti stfepu a roztavena vsadka ¢i produkty nedokon-
¢ené metalurgické operace ulpély na lomu ¢i pretekly na vnéjsi stranu keramického zlomku
(Zaviel — Cihdkovd — JeZek 2019, fig. 5b). Variabilitu metalurgickych tkonti se sekundarng
upotfebenymi keramickymi stfepy dokldddme podrobnéji na Sesti vybranych piikladech:

Vzorek 8/90-74-3

Vnitini stranu stfepu pokryva jednak sklovity cervenohnédy povlak, déle pak bélavy,
krémovy az svétle oranZovych povlak, ktery prevazuje (obr. 10). Na povrchu svétlé ¢asti
utuhlé taveniny se nékde utvofil Sedy tenky film a zaznamenén zde byl Gstépek ryhované-
ho, pravdépodobné organického materidlu (zlomek kosti?). Na velké Casti stfepu je v po-
vrchové vrstvé povlaku znatelnd ¢4st rozmérné sniZeniny — negativu (az 4,5 x 2,5 cm) —
misto koncentrace roztaveného kovu, ktery byl po utuhnuti vylomen. Povlak je zbrazdén
pusobenim zvétravacich procest a dutinami po tniku plynt. Ojedinéle zde vystupuji drob-
né Sedé sférulky a velmi jemné shluky jehlicovitych krystalkd, a to v mistech mimo vyse
popsanou sniZeninu.

Struska tohoto vzorku je z prevazné Casti sloZena z klejtu (60 % PbO), zbytek tvoii
silikatova (kfemikem bohatd) faze s obvyklymi silikatovymi bazemi (fab. 2, analyza €. 3).
Kromé struskovitého povlaku byla analyzovana drobna sférulka kovového vzhledu, ktera
chemicky odpovida klejtu s vedlejsi ptfimési Ca a P (fab. 2, analyza €. 4). Jehlickovité krys-
talky jsou nejspi§ stabilni vysokoteplotni faz{ systému Ag—Pb-S, kterd vznikd v zdvéru
shanéni (kupelace), pokud neni dosazZeno teploty nad 1000 °C (tab. 2, analyza €. 5). Stari
hutnici nazyvali tyto vysokoteplotni fize ,,0olovény dym®. Pfes nepatrné ztraty v podobée
necetnych krystalkd bohatych stfibrem zachycenych na povrchu strusky doslo na stiepu

k uspésné rafinaci stiibra pomoci olova (klejtu) a kostniho popela pfi procesu kupelace.
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Obr. 9. Metalurgické miskovité stfepy — profil a vyzdoba na jejich vnéjsi stran€ dokladaji plivod z rozbitych
béznych kuchyriskych nddob (kresba V. Cermdk, Gprava S. Babuskova).

Fig. 9. Metallurgical bowl-shaped potsherds — profile and decoration on their outer side documenting their
origin from broken common domestic vessels.
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Vzorek 8/90-695

Zlomek kuchyiiské keramiky je na vnitini stran¢ ¢aste¢né pokryt lesklym zlatavé bron-
zovym tenkym kovovym povlakem. Tento kovovy film prekryva Sedou az stiibfité Sedou
kompaktni taveninu kovového vzhledu. Misty Ize pozorovat i ndznak dalsi sklovité vrstvy
cervenohnédé barvy, kterd uz zasahuje do povrchu stfepové hmoty. Z utuhnuté taveniny
Sedé i zlatavé barvy misty vystupuji drobné Sedé globulky o priméru kolem 0,5 mm, max.
kolem 1 mm (viz Zaviel — Cihdkovd — Jezek 2019, fig. 4a—c).

Nejvyssi (nejlehci) cast taveninového povlaku tvorf zlatavy film o sloZeni sulfidu
Cu-Fe — médéného kaminku (fab. 2, analyza €. 13). Pti taveni smési Cu—Fe-S za pfistupu
vzduchu dochézi v pocatcich chladnuti taveniny ke zméndm sloZeni vzniklych vysoko-
teplotnich fazi, coz zavisi hlavné na poméru Fe/Cu v taveniné. Analyzovany povlak méa
charakter smésného sulfidu s mirnou prevahou Fe nad Cu. Chemismus svétlych skvrnek
a zrn v okolni zlatavé (v BSE Sedé) tavenin€ ukazuje na pfitomnost odmiSené faze tvore-
né ze tif Ctvrtin stifbrem s podstatnou pritomnosti siry a vedlej$imi aZ podruznymi obsahy
Fe a Cu (tab. 2, analyzy ¢. 14, 15). Z plosného skenu i makroskopického pozorovani je
zfejmé, Ze utuhla tavenina s prevahou stiibra tvoif samostatnou vrstvu pod kaminkem a jen
misty vystupuje zpod zlatavého povlaku smési sulfidd.

Na stiepu patrné probéhlo oxida¢ni taveni médéného kaminku obsahujiciho stiibro,
a to bez pouZiti olova nebo klejtu. Chemické sloZeni obou fazi povlaku neprokazalo ani
upotiebeni jinych tavidel, napf. soli nebo rostlinného popela ¢i kostniho popela pro zachy-
cenf necistot. Vysledkem méla zfejmeé byt tavenina rozd€lna na zaklad€ gravitacni diferen-
ciace (rozdilné hustoty) na spodni vrstvu s prevladajicim stfibrem a povrchovy Skraloup
Cu-Fe-S, ktery mohl byt mechanicky odstranén z povrchu drahého kovu. Charakter nale-
zu nedovoluje jednoznacné posoudit, zda doslo k dokonéeni metalurgické operace. Vyso-
ky obsah siry v povrchové ¢asti utuhnuté taveniny spiSe svéd¢i o nedokonalém vyprazeni
vsadky, a patrné i o tom, Ze proces nebyl dovrsen.

Vzorek 12/93-6

Zlomek bézné keramiky sekundarné vyuzity k metalurgickému tcelu je na vnitini
strané pokryt svétle hnédoCervenym az okrovym struskovitym nesouvislym povlakem.
Na prievazujici ¢asti vnittni stény je patrnd ¢ast kruhového negativu (otisku) po vyjmuté
placi¢ce utuhlého kovu. Okraje této sniZeniny lemuje siln€jsi (do prostoru vystupujici)
prouzek sklovité strusky o §ifce kolem 3 mm a vySce ca 2 mm. Pramér tohoto negativu
kolackovitého tvaru 1ze odhadnout jen velmi hrubé do rozmezi 5 az 10 cm.

Analyzam byly podrobeny mikroskopické kopinaté a ketickovité vyrostlice vystupujici
z povrchu struskovitého povlaku a homogenni sklovitd struska s dendritickymi vyrostli-
cemi (obr. 11: A). Krystalky vyrGstajici na vice mistech z povrchu strusky maji sloZeni
sulfidu stifbra s vedlej$im podilem médi, patrné ve form& minerélu akantitu Ag,S (tab. 2,
analyzy €. 28, 30). Vznik krystalového agregatu zfejmé souvisi se supergennimi procesy,
které prob&hly v mistech bohatych stffbrem az v rdmci postdepoziénich procest. V prirodé
je tento mineral stabilni pfi teplotach pod 173 °C.

Struska na vnitfni strané stfepu ma kiemicito-olovnaty charakter s ptfimési médi (tab. 2,
analyza €. 29). Patrné pfi ¢astecné devitrifikaci sklovité strusky doslo k vytvoreni kefic-
kovitych vyrostlic (dendritil) projevujicich se na snimku elektronového mikroskopu tma-
vou barvou. Pro nepatrnou velikost té€chto dendritd nelze zjistit jejich stechiometricky
presnéjsi chemické sloZeni (v analyze se vyrazné€ podili i chemickd povaha okolnf strusky).
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Obr. 10. Zlomky metalur-
gickych miskovitych stfep(,
pfi jejichz mikroanalyze ne-
byly pofizeny mikrofotogra-
fie (foto M. Miiller, Gprava
M. Durica).

Fig. 10. Fragments of meta-
llurgical bowl-shaped pot-
sherds; microphotographs
were not obtained during
their microanalysis.

8/90-550 2006/12-539-11

2011/03-296

8/90-74-3

2006/12-541-1

||||l||l||ll|l||l[||‘||l|’ll|l‘ i SSASAR
S 2006/12-549-9

cvvs

Je vsak zi'ejmé, Ze se zde projevuje niZsi koncentrace olova i médi a vyssi obsahy kiemiku,
hliniku a alkalii.

Analyzovany stfep s ¢asti rozmérného negativu po vyjmutém kovovém kolacku je
dokladem dspésného dokonceni hutnického postupu, jehoZ cilem bylo oddé€leni kovového
stifbra od kremicito-olovnaté strusky pii pouZiti techniky kupelace. Pres zdafilé dokonceni
metalurgické operace ¢ast stifbra zlstala vdzana na strusku a v mistech jeho vyssi kon-
centrace se sekundarn€ vyvinuly krystalky Ag.S.

Vzorek 2011/3-600

Keramicky stfep je Zarem mirné zdeformovan (zploStén). Jeho vnitin{ stranu pokryva
svétle modrozeleny povlak sklovitého vzhledu, z kterého vystupuji ojedinélé zlatavé glo-
bulky o priméru az kolem 1 mm (obr. 11: B).

Analyzy obou globulek potvrdily, Ze jsou sloZeny z Cistého zlata (fab. 2, analyza €. 48,
50). Strep slouZil k findlni rafinaci zlata, tj. odstranéni neZddoucich primési. Nékolik drob-
nych kuli¢ek drahého kovu piitom uvizlo na povrchu struskovitého povlaku. Cisténi zlata
probéhlo pres drobné ztraty tispésné: ma nejvyssi ryzost — 24 karata.

Sklovity povlak na stfepu odpovid4 sloZenim kiemicito-vdpenato-hlinité, resp. kfemi-
c¢ito-vapenato-hlinito-draselné strusce, pfi¢emZ za anomadlni 1ze oznacit podily vapniku
(tab. 2, analyza ¢. 49, 51-53). Z toho divodu miiZeme usuzovat, Ze hlavnim rafinaénim
Cinitelem byla latka s vysokym obsahem Ca.



Anal. ¢. Vzorek ¢. Analyzovana oblast Si | Ti | Al | Fe |[Mn|Mg| Ca | Na | K P |[Cu|Pb|Zn |Sn | As | Bi | Ag| Au | S Cl | Br | O
1 8/90-42-2\ 1 svétld partie Castecné devitrifikované strusky 10,5 4,5 | 46 2,4 18 | 13 | 47 | 42]1 3,5 24,6
2 8/90-42-2\ 2 tmavsi partie strusky (v BSE) 1,7 49 159 0313410512219 ]32]355 3,1 27,5
3 8/90-74-3\ A sklovita struska n,7 39116 15 1,2 102 57,3 22,6
4 8/90-74-3\ B sférulka kovového vzhledu 0,4 04| 14 4 3,6 76,7 13,5
5 8/90-74-3\ C jehlicovité krystaly 0,6 07 | 04 1,1 20,8 62,7 9,3 4,4
6 8/90-192\1 | jehlicovity krystal 80,3 19,7
7 8/90-192\ 2 stfibfité 3eda kovova globulka 3,4 1,5 130 58 4,0 48,9 12,5 3,4 17,4
8 8/90-192\ 3 homogenni sklovita struska 25 1069119 1,2 38| 12]471]09 8,8 42,8
9 8/90-550\ A krystalek na povrchu sférulky 2,1 1 1158 0,7 0,7 48,3 27,7 3,7
10 8/90-550\ B sférulka vystupujici ze sklovité strusky 32 18 1259 03 0,9 35,2 27 57
1 8/90-550\ C homogenni sklovité struska u sférulky 14 4,6 | 79 0,8 3,6 74 131,5] 44 25,8
12 8/90-550\ D svitiva zrna (v BSE) ve sklovité strusce 3,1 1,4 11,2 06 | 0,7 0,8 98 |582| 1 13,2
13 8/90-695\ A zlatavy povlak 36,1 31,7 32,2
14 8/90-695\ B svétlé zrno v 3edém polvaku (v BSE) 0,5 05|37 3 76,5 13,8 2
15 8/90-695\ C | jiné svétlé zrno 2,1 038 | 3,4 2] 75,5 13,1 3
16 8/90-1104-137\ 1 | jehlicovity krystalek 3,1 3,0 0,5 73,6 ni1|19 6,8
17 8/90-1104-137\ 2 | svétla tavenina (v BSE) v okoli krystalkdi 2,4 48 | 09 67,7 3,8 | 131 73
18 8/90-1104-137\ 3 | sklovity struskovity povlak 17,9 92 | 42 3,2 86 | 14 5,9 11,6 20 | 11 35,0
19 8/90-1152-47\ 1 | krystalek na povrchu sférulky 8 3,6 0,7 0,8 63,8 87107 13,7

20 | 8/90-1152-47\2 | jiny krystalek 22 4] 69 09 [ 17,6 6,2
21 8/90-1152-47\ 3 | sklovity struskovity povlak 22,7 99 17 04179 125117 43,2
22 8/90-1154-14\ 1 | globulka kovového vzhledu 6,0 30| 1,8 671050967 48,5 259
23 8/90-1154-14\ 2 | svétlejsi partie strusky (v BSE) v okoli globulky 8,0 3,7 136 1,3 09 |69 34,8 30,8
24 | 8/90-1154-14\3 | tmavsi &asti (v BSE) struskovitého povlaku 13,71 07151138 9.2 2,5 | 65 21,6 36,9
25 8/90-1233-27\ 1 | 3eda globulka kovového vzhledu 59 2,8 [152 1,355 58 33|84 21,1 1,4 29,3
26 8/90-1233-27\ 2 | struskovity povlak v okoli globulk 12,6 49 | 62 1,2 | 31 1,8115]59 21,8 13,2 27,8
27 8/90-1233-27\ 3 | hladka oblast sklovité strusky 10,2 33 | 44 3,2 2,3 7,2 | 40,8 7,3 21,4
28 12/93-6\ 1 kopinaty krystal 2,6 82,2 151

29 12/93-6\ 2 homogenni sklovitd struska 122103 | 41 | 1,2 02160114 5,8 1483 24,8
30 12/93-6\ 3 kefickovity dendrit 206105 |68 | 1,4 0711911028 2,7 1257 35,9
31 12/93-23\1 »paprsky” v okoli kulovitych Gtvart 13,7102 |46 | 10 0,8 | 13,4 28104 |213]77 34,1
32 12/93-23\ 2 svétly kulovity Gtvar (stfed) ve strusce (v BSE) 79102 35|06 1,2 153 1,0 49,41 23 28,6
33 12/93-23\3 | sklovity struskovity povlak 15,6 53119 1101196/ 0820039378 36,3
34 12/93-23\ 4 dalsi svétly kulovity Gtvar (v BSE) 6,8 28108 06 |78 06 |02 |50,7]| 27 27,0
35 12/93-23\ 5 jind oblast struskovitého povlaku 14,8 6,3 | 20 30 1221] 1,7 | 11 6,7 | 4,5 37,8
36 1/94-198\ A struskovity povlak 30,7 43,4 25,9

37 1/94-198\ B1 porézni sklovité struska 21,41 0,5 7 28 1031414414161 [12]06 0,6 42,3
38 1/94-198\ B2 svitiva hmota (v BSE) v prasklindch strusky 0,6 0,6 | 27,2 1,1 45,1 24,3 1,1
39 2006/12-539A\ 1 | metalicky povlak na lomu stfepu 03 04 (17,5 7,5 4,6 39,5 51 251
40 | 2006/12-539A\ 2 | sklovité struska 228 1 [63]53 6 2613109109 2,7 40,2
41 2006/12-541-1\ 1| drobné stfibité Sedé sférulky kovového vzhledu 35103 | 16 |265 1,076 06 (8313198 29,6
42 [2006/12-541-1\ 2| sklovity struskovity povlak 13,2 52| 16 0,8 | 1,0 0,5 8,6 | 42,7 26,5
43 12006/12-549-9\ A| sklovita struska 342|106 | 47 | 3,4 1 (2811 |45 47,7
44 12006/12-549-9\ B| sférulka kovového vzhledu 3,2 77,5 3 1163

45 2011/3-296\ 1 | Seda oblast struskovitého povlaku (v BSE) 1031 1,0 | 39 17,2 08 | 88 35(88 38137 38,2
46 2011/3-296\ 2| svétlej3i oblast strusky (v BSE). 190,06 |71 |19 1,3 | 41 21 108 | 14,6 11,1 37,4
47 2011/3-296\ 3 sféricky Gtvar na struskovitém povlaku 10,51 0,5 | 39 | 12,2 0,9 [158 29196 |23 16 39,8
48 2011/3-600\ 1| globulka zlaté barvy 100

49 2011/3-600\ 2 struskovity povlak u globulky 1,5 31 11,7 1 1263]| 08 5,6 60
50 2011/3-600\ 3 | jiné globulka zlaté barvy 100

51 2011/3-600\ 4 svétly homogenni struskovity povlak (v BSE) 19,6 69 | 34 0,6 | 255 2,8 4,2
52 2011/3-600\ 5 | tmavy shluk ve strusce 19 85|23 08 1228]07]38]02 41,9
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Anal. ¢ Vzorek ¢. Analyzovana oblast Si | Ti | Al | Fe |[Mn|Mg| Ca | Na | K P |[Cu|Pb|Zn |Sn | As | Bi | Ag| Au | S Cl | Br | O
53 2011/3-600\ 6 jiné misto svétlého struskovitého povlaku 1731 13 | 6,6 | 2,7 0,4 |23,6 3,8 2,2 42,1
54 2011/3-1576\ 1 | kovova globulka 0,1 74,4 23 [ 23]0.2
55 2011/3-1576\ 2 | dal3i partie kovové globulky 0,3 78,3 1n6]941]04
56 2011/3-1576\ 3 | homogenni sklovitd struska 19312 1,542 |01 | 16 8 11 16410206 |35 0,9 41,4
57 2011/3-1576\ 4 | jiné oblast homogenni sklovité strusky 198107 N1N3[52]102| 2 |55]21]165[03]05]34 0,6 41,9
58 2011/3-1606\ 1 | _jehlicovity krystal 3,1 16 | 48 4,2 27 [ 1,7 [1,9 43,6] 03 26,1
59 2011/3-1606\ 2 | tmavsi mezerni hmota mezi krystaly 4,0 19 1239 68 | 11 |11 [53]29 129 79 | 1,0 31,3
60 2011/3-1606\ 3 | kompaktni struska na lomu (niZe od povrchu) 13,51 03]60] 13 05115 21 43 1314120 | 48 | 27 29,5
61 2011/3-1606\ 4 | svétlejsi partie kompaktni strusky 69102 ]25]13 1,1 1,0 10,8 150,8| 1,3 | 3,0 1,4 19,7
62 2011/3-1720\ A1 | struskovity povlak s drobnymi krystality 81104 (38[392[03]28 1,2102(82]12 0,4 34,2
63 2011/3-1720\ A2 | homogenni sklovita struska 205/ 04 8232 0,9 2 351241041107 5,5 3,2 391
64 2011/3-1720\ A3 | struskovity povlak s drobnymi krystality 10,6 | 0,7 | 48 | 16,2 08112 1,5[1031(271] 28 1,7 32,3
65 2011/3-1720\ A4 | kovovy shluk v dutince po plynu 53102126136 02112 1 59 11,8 17,5133,7| 57 21,3
66 2011/3-1720\ A5 | kovovy shluk v dutince po plynu-okrajové ¢ast 88 103 |36 4 04113 1 73] 2 163]242| 5 25,8
67 2011/3-1720\ B1 | struskovity povlak s drobnymi inkluzemi kovu 3,2 13 1 0,5 0,7 051 14 64,1 8,1 19,2
68 2011/3-1720\ B2 | jiné oblast povlaku s drobnymi inkluzemi kovu 79108125163 0,1 2 0,5 11173168 33,9 4,6 26,2
69 2011/3-1872\1 | svitivy shluk (v BSE) v struskovitém povlaku 5,4 1,7 109 05 11 0,6 221723 15,3
70 2011/3-1872\ 2 | svétle Sedy struskovity povlak (v BSE) 4,7 2 |16 02179 1,7 | 56 | 26 |492 1,4 23,1
71 2011/3-1872\ 3 | sférulka vystupujici ze struskovitého povlaku 1,3 0,6 | 0,6 02|82 0316758535 2,7 20,1
72 2011/3-1872\ 4 | dal3i svitivy shluk ve strusce 5,6 1106 02 |43 1,4 111 1692 16,6
73 2011/3-1879\ A1 | homogenni sklovitd struska u kovové globulky 125/ 04| 56|07 0,6 | 26 1 2 | 46,6 2,5 25,5
74 2011/3-1879\ A2 | stfepova hmota pod struskovitym povlakem 263 1,7 |1175]| 23 05107 2,2 48,8
75 2011/3-1879\ A3 | kovova globulka 0,7 2,6 0,1 72,3 21,2 31
76 2011/3-1879\ B1 | jind ¢ast homogenniho sklovitého povlaku 11,81 0,3 5 0,6 06 | 18 11102 |84 4,7 3,3 25,2
77 2011/3-1888\ 1 | povlakem vné negativu po kovovém koldcku 22,8 59 | 21 73104 (145(135]|07 |27 61105 0,5 43
78 2011/3-1888\ 2 | shluk kovového vzhledu v negativu po vyjmutém kovu | 0,3 05103 72,9 21,7135109
79 2011/3-1888\ 3 | jako predchozi, jiné misto 0,7 0,7 76,2 189121 | 14
80 2011/3-1970\ A1 | kovové globulka 0,6 70,1 18,6 | 10 | 0,7
81 2011/3-1970\ B1 | homogenni sklovity struskovity povlak 155104 7 107 05|46 |08 ]|56]| 1233|247 3,5 32,2
82 2011/3-1970\ B2 | struskovity povlak s drobnymi inkluzemi kovu 16,41 05167 (07 0545|107 |54]1051]0,7 (309 0,5 0,1 31,9
83 2011/3-1970\ B3 | tmavsi partie struskovitého povlaku 148104 |73 1 02]58|04|59]| 2 1,6 |26,7 1 32,9
84 2011/3-1970\ B4 | miniaturni inkluze kovu + okolni struska 157104163107 05| 46|07 |56]03]38]262 4,2 31
85 | 2011/3-2136\ A1 | globulka kovu 0,4 0,802 0,1 73,5 11 120,9 3
86 2011/3-2136\ A2 | jina ast globulky kovu 0,6 05102 0,1 87,8 02|89 17
87 | 2011/3-2136\ B1 | struskovity povlak 235[03[45[33[02[18]101]26][59]16]07][33 42,2
88 2011/3-2250\ 1 | t&Z3i (niz3i) Cast struskovitého povlaku u globulky 175105 (68|09 08| 4 23 2,2 1328 32,2
89 2011/3-2250\ 2 | povrchovd partie struskovitého povlaku 26,5| 1 97 | 26 03]144]102]45]02 6,4 44,2
90 2011/3-2250\ 3 | nizsi Cast struskovitého povlaku, jind oblast 11,5] 0,5 | 4,4 1 0312710212201 |11 52 24
91 2011/3-2250\ 4 | drobna globulka + okolni struska 0,8 0,8 | 155 0,51 24 3 04194 8 31 55 22,7
92 2011/3-2250\ 5 | dalsi kovové globulka 08 08|97 02|34 32105 |11 10,1 37,7 4 18,5
93 2011/3-2250\ 6 | miniaturni kovové globulka 0,7 03] 9 13 1,2 103 | 44 1,6 |533 82 19,7
94 2011/3-2250\ 7 | jina kovové globulka 0,3 04|76 1,8 22103162 5.2 |40,7 10,9 24,4
95 2011/3-2291\ A1 | sférulka kovového vzhledu 03 72,7 202| 64 | 04
96 | 2011/3-2291\ A2 | struskovity povlak u sférulky 16,6 97 ] 36 14181298347 23 03 2,
97 2011/3-2291\ B1 | sklovitd struska v misté negativu po kovu 1411 0,5 47 | 13 1 2,1 14,3 27,8 6,3 27,9
98 2017/48-26\ 1 | jadro globulky kovu 0,9 0,6 2,0 28 19 1299 289 10,51 3,6 | 19,0
99 2017/48-26\ 2 | okraj globulky kovu 0,7 0,0 08 07|30 59,1 191128 | 138
100 2017/48-26\ 3 homogenni sklovitd struska 142102 | 47107 07125 1,2 21,8119,8 4,2 30,0
101 2017/48-26\ 4 kovovy shluk s ndznaky krystalkd 1 2,7 67,0 20,2 10,1
102 2017/48-26\ 5 | kovovy shluk s naznaky krystalkti 2 0,6 1,9 72,6 12,9 12,0

Tab. 2. Vysledky analyz miskovitych zlomkd bézné keramiky vyuZitych druhotné v metalurgii; idaje v hm.% normalizované na 100 %.

Tab. 2. Results of analyses of bowl-shaped fragments of common pottery used secondarily in metallurgy; data in weight% standardised to 100 %.
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Obr. 11. Zlomky metalurgickych miskovitych stfep(i, makro- a mikrofotografie s oznacenim mist méteni.
A—C svislé sloupce (foto M. Miiller, mikrosnimky GLU AV CR, Gprava S. Babuskova).

Fig. 11. Fragments of metallurgical bowl-shaped potsherds; macro- and microphotographs with indication
of measurement location. A—C vertical columns.
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Vzorek 2011/3-1606

Na vnitini stran€ béZného keramického stfepu ulp€l tmaveé Sedohnédy struskovity po-
vlak s vyraznymi nepravidelnymi hrbolky. Na ¢4sti stfepu je pokryt zelenomodrymi zvét-
ralinami médi (obr. 11: D). Od podobnych nalezl se tento pomérné vyrazné 1is barvou
i strukturou.

Povrch povlaku pokryvaji jehlicové mikrokrystalky a agregéty oxidu cinicitého (tab. 2,
analyza €. 58). Tmavsi mezerni hmota mezi vyrostlicemi kasiteritu ma anomalni obsah
Zeleza a zjisténa zde byla i ptitomnost dal$ich rudnich prvkid — olova, cinu, médi a arsenu.
Nabohacené jsou i obsahy vapniku a fosforu (zab. 2, analyza ¢. 59). Podpovrchovou kom-
paktni partii tvoii olovnato-kiemicito-hlinita struska s podilem dal$ich neZelenych kovi —
médi, cinu, zinku a arsenu (fab. 2, analyzy €. 60, 61).

Metalurgicky stfep z Thunovské ulice mohl slouZit k Gpravé surovin souvisejicich
s vyrobou cinového bronzu. Nelze vyloudit, Ze se jednd o pozistatky zkousky (priby) vy-
praZeného, tj. siry zbaveného kaminku tvofeného pivodné kyzy (sulfidy) Fe, Cu a dal$imi
rudnimi prvky, na obsah zpracovavanych kova.

Vzorek 2017/48-26

Zlomek béZné keramiky sekundarné vyuzZity k metalurgickému tcelu je na vnitin{
strané pokryt zlatavé hnédou ¢ervenohnédou azZ oranZovou sklovitou struskou o tloustce
aZ kolem 1 mm. Z tohoto misty porézniho povlaku ¢asto vystupuji kulovité sférulky tma-
vé Sedého az stiibfité Sedého kovu (ojedinéle s popraskem zelenych soli médi) o priméru
do 1 mm. Priblizné na poloving vnitini stény stfepu se zachovala ¢ast kruhového negativu
(otisku) po vyjmuté placic¢ce utuhlého kovu. Primér této sniZzeniny kolac¢kovitého tvaru
1ze odhadnout na min. 3,5 az 4 cm. Analyzam byla podrobena jedna z kovovych globulek,
dale kompaktni partie strusky pfi okraji negativu po zpracovavaném kovu a kovovy shluk
z dutiny po plynu s naznaky krystald na povrchu (obr. 11: C).

Strep je na ¢asti vnitini st€ny pokryt kemicito-médnato-olovnatou struskou s prfimési
stiibra (tab. 2, analyza ¢. 100). Kovové sférulky zachycené misty ve strusce jsou v jadru
tvoreny slitinou olova a stfibra (fab. 2, analyza ¢. 98), na povrchu pak vrstvou stiibra se
sekundarnim zvétralinovym povlakem AgCl, resp. AgBr (tab. 2, analyza ¢. 99), a krystalky
AgCl (tab. 2, analyzy ¢. 101, 102). Analyzovany stiep s ¢asti rozmérného negativu po vy-
jmutém kovovém kolacku je dokladem tsp€Sného dokonceni hutnického postupu, jehoz
cilem bylo oddélen{ stifbra od kiemicito-médnato-olovnaté strusky. Pritom doslo ke zna¢-
nym ztradtdm ve formé hojnych sférulek Pb—Ag zachycenych ve sklovité strusce.

Kromé vyse podrobné popsanych vzork metalurgickych stfepovych misek uvadime,
stejné jako v pripadé skupiny tavicich kelimki, stru¢né popisy (1) a interpretace namére-
nych hodnot (2) dalsich nalezt tohoto typu:

Vzorek 8/90-42-2, tab. 2, analyzy €. 1, 2; obr. 12: A

1. Zlomek béZné keramiky je na vnitfnim povrchu pokryt ¢ervenohnédym, Spinavé Zlutozelenym az
Sedocernym struskovitym povlakem sloZenym z podstatné ¢asti s klejtu (Pb>Si) s vyss§imi podily Ag
a Cu. Snimek elektronového mikroskopu odhalil pocinajici devitirfikaci sklovité taveniny spojenou

se vznikem kostrovitych véjifovitych krystald (cerusit?, litargit?).
2. Metalurgie stifbra, poztstatek po kupelaci; na ¢asti stiepu je patrny negativ po kovovém kolacku.

Vzorek 8/90-192, tab. 2., analyzy ¢. 6-8; obr. 12: B
1. Stiep je na vnitini stran€ pokryt hnédocervenym sklovitym povlakem s vysokym obsahem Pb a alkali{
s hojnymi kovovymi stiibritymi globulkami (Pb—Ag—Ca—P) i sekundarnimi jehlicovitymi krystalky
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Obr. 12. Zlomky metalurgickych miskovitych stfepd, makro- a mikrofotografie s oznacenim mist méteni.
F, G svislé sloupce (foto M. Miiller, mikrosnimky GLU AV CR, Gprava S. Babuskova).

Fig. 12. Fragments of metallurgical bowl-shaped potsherds; macro- and microphotographs with indication
of measurement location. F, G vertical columns.
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(AgCl) a krémovym povlakem, téZ sklovité¢ natavenym. Nevyrazné stopy Zaru lze pozorovat i na
vnéjsi strané (slabé rozpraskan{ a znamky nataveni). Podél prasklin doslo k priniku ¢asti taveniny na
vné&jsi stranu stiepu.

Metalurgie stifbra, nedokon¢end kupelace kvuli rozpraskéni stiepu.

Vzorek 8/90-550, tab. 2, analyzy ¢. 9-12; obr. 10

1.

Step s Cervenohnédym az fialovohnédym povlakem na vnitini stran€, misty prekrytym tenkym Sedym
povlakem. Hojné jsou mikroskopické zlatavé, Sedé ¢i indigoveé zbarvené globulky s ketickovitymi
agregaty (Cu—Fe—-S) vystupujici nad povrch silikdtové olovnaté strusky se zvySenymi koncentracemi
Fe, Cu, Zn a K.

Metalurgickd operace s médénym kaminkem a klejtem; oddéleni uZitkovych kovi (médi, ptip. stiibra?)
od necistot?

Vzorek 8/90-1104, tab. 2, analyzy ¢. 16-18; obr. 12: C

1.

Stfep je na vnitni strané pokryt tmavé hnédocernym skelné lesklym povlakem (Si>Ag> K>Al), z né-
hoZ vystupuji natavend zrna kiemene. Strusku ¢dste¢né prekryva stiibfité Sedy film (smés chloridld
a sulfidd Ag), misty s mikroskopickymi jehlicovitymi krystalky (Ag,S, akantit).

Metalurgie stribra, pro velky obsah kovu ve strusce i povlaku s velkou pravdépodobnosti nedokonce-
né operace v disledku prasknutf{ stiepu.

Vzorek 8/90-1152-47, tab. 2, analyzy ¢. 19-21; obr. 12: D

1.

Na vnitini strané stfepu ulp€l bézovy prevazné skelné leskly povlak s hojnymi dutinkami po plynech,
misty se vyskytuji Sedé kovové sférulky ¢i shluky a kopinaté i jehlicovité krystalky, a to zvIasté pri
okraji mélké sniZeniny (negativu) v povrchu povlaku, kde se koncentroval zpracovdvany kov.

Pres ztrity v podobé€ globulek AgCl a supergennich krystalkd Ag,S doslo k sp&Sné rafinaci (rafinac-
nimu prepaleni) nebo testu stiibra na silné alkalickém potéru stfepu (anomadlni obsahy K a Ca); bez-
olovnata technologie.

Vzorek 8/90-1154-14, tab. 2, analyzy ¢. 22-24; obr. 12: E

1.

Zlomek bézné nadoby je na vnitini strané ¢astené pokryt nevyraznym Zlutozelenym az Sedocernym
struskovitym povlakem skelného vzhledu (Pb>Si, Ca, P), ktery tvorf lem kruhového otisku (negativu)
po kovové placiéce o priméru ca 17 mm. Zbytek vnitintho povrch stiepu (mimo oblast strusky) je
pokryt tenkym matnym nazloutle bélavym povlakem ptivodné kasovité konzistence.

Metalurgie stifbra. Test (priba) malého mnoZstvi zolovéného stiibrného Srotu ¢i bohaté rudy stifbra
na alkalickém potéru na obsah kovu?

Vzorek 8/90-1233-27, tab. 2, analyzy ¢. 25-27; obr. 12: F

1.

2.

Stiep je na vnitni strané netplné pokryt barevné proménlivym (oranzovym, ¢ervenohnédym, okro-
vym, Sedym) struskovitym povlakem (Pb>Si>Ag,Cu) s ojedinélymi Sedé zbarvenymi globulkami
o priméru az 0,7 mm (Ag>Fe>Pb>P,Ca>Cu). Zachovana je i ¢ast negativu (otisku) po kolacku vyta-
veného kovu s vyvySenou hranou.

Uspesne dokoncena kupelace stiibra pomoci klejtu a kostniho popela.

Vzorek 12/93-23, tab. 2, analyzy €. 31-35; obr. 12: G

1.

Stiep na vnitini stran€ s husté poréznim struskovitym povlakem proménlivych barev o sloZeni kie-
micito-vapnito-hlinité strusky s vy$§im podilem Cu i Pb. Mikroskopické kulovité ttvary (n€kdy plné,
nékde duté) s paprsCitymi agregéty v okoli (,,slunicka*) tvoii Cu a Cu,O.

Chemismem vzorek dosud nema analogie; oddéleni Cu od Ag bohatého olova do strusky? rafinace
médi?, jiny metalurgicky postup?

Vzorek 1/94-198, tab. 2, analyzy ¢. 36-38
(viz Zaviel — Cihdkova — Jezek 2019, fig. 6a—c)

1.

Stiep s nesouvislym tmave Sedym aZ namodralym povlakem kovového vzhledu s drobnymi hrbolky i glo-
bulkami (Ag—Fe-S). Tavenina ulpéla i na lomovych plochach stfepu. Metalicky povlak je ¢astené pokryt
sklovitou Si—Ca—Al struskou. Prasklinami ve strusce prostupuje smés sulfidi Ag a Fe s ptfimési Cu.
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Obr. 13. Zlomky metalurgickych miskovitych stfeptl, makro- a mikrofotografie s oznacenim mist méfeni
(foto M. Miiller, mikrosnimky GLU AV CR, Gprava S. Babuskova).

Fig. 13. Fragments of metallurgical bowl-shaped potsherds; macro- and microphotographs with indication
of measurement location.
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Nedokoncena prace s kaminkem — oxidacni praZeni za icelem prevedeni sulfidi na oxidy a odlouceni
Zeleza do struskovité frakce — metalurgie stfibra s vyuZzitim latek s vySSimi podily Ca a K (rostlinny
popel, vapnity jil?).

Vzorek 2006/12-539—-11 (539A), tab. 2, analyzy ¢. 39, 40; obr. 10

1.

Tmavy struskovity povlak s oj. drobnymi globulkami na vnitfni stran€ stfepu prechazi na lomu do
stiibritého kovového povlaku (Ag>Fe>Ca>P>S) a je castecné zatekly i na vnéjsi cast fragmentu na-
doby. Kfemicitd-olovnato-hlinitd struska v okolf ma vedlejsi podil dalsich rudnich prvkt Sn a Cu.
V disledku popraskan{ stfepu nedokonéeny tkon; metalurgie Ag za vyuZiti kostniho popela (Ca, P),
klejtu (PbO), rana faze hutnické operace.

Vzorek 2006/12-541-1, tab. 2, analyzy ¢. 41, 42; obr. 10

1.

2.

Zlomek stfepu ma na vnitfni strané nepravidelny tmavé cervenohnédy skelné az hedvabné leskly
struskovity povlak (klejt s vyraznym podilem kostniho popela + olovnato-kfemicité struska), misty
Castecné pokryty Sedym matnym povlakem kovového vzhledu (Pb + Cu).

Klejt s pfimési médi patrné souvisi s uspésnou, ale piimo nepotvrzenou kupelaci stiibra.

Vzorek 2006/12-549-9, tab. 2, analyzy ¢. 43, 44; obr. 10

1.

2.

Ze ti{ stiepl s taveninovymi povlaky zkoumén nejsilnéjsi a nejvétsi z nich s nesouvislym struskovi-
tym hnédocernym povlakem na vnitni stran€. Ve sklovité strusce s vy§§im podilem alkalif (rostlinny
popel, potas?) se objevuji ojedinélé globulky Ag (+ Cl, S).

Chemicky atypicky povlak souvisejici s bezolovnatou metalurgif stiibra — rafinace palenim (?).

Vzorek 2011/3-296, tab. 2, analyzy ¢. 45-47; obr. 10

1.

2.

Drobny, Zarem deformovany stiep je na jedné plose prekryt tmavé ¢ervenou, tmavé Cervenofialovou
az krémovou silné napénénou struskovitou taveninou (kfemicito-olovnata s vysokym podilem Cu,
misty s Fe a vyraznou slozkou kostniho popela). Stény nékterych dutin po unikajicim plynu pokryva
modrozeleny poprasek sekundarnich soli médi.

Metalurgicka operace s pouzitim kostniho popela a klejtu; metalurgie médi? pfip. stibra?

Vzorek 2011/3-1576, tab. 2, analyzy ¢. 54-57; obr. 13: A

1.

2.

Stfep je na vnitini stran¢ pokryt nesouvislym povlakem silné alkalického chemismu, sklovitého vzhle-
du a proménlivych barev (hnédozelené, oranzové, Cervenohnédé). Vétsinu struskovitého povlaku pre-
kryva bélavé Sedy matny film, ojedin€lé jsou globulky tmavé Sedé barvy (stiibro s vyraznou koncen-
traci Cl a Br).

Rafinace stiibra palenim (nizké koncentrace Pb, silné natavenf stfepu) na vapnito — draselném potéru.

Vzorek 2011/3-1720, tab. 2, analyzy ¢. 62—68; obr. 13: B

1.

Vnitrnf strana stfepu je pokryta oranZovym az ZlutooranZovym struskovitym povlakem se skelnym
leskem a hojnymi dutinkami po tniku plynt. Pro posouzeni charakteru metalurgického procesu je
podstatné sloZeni kovového shluku (Au>Ag>Cu), ktery ulpél v malé fyzikalni pasti — dutince (bubli-
né) po plynu. Vyrazné je zastoupena i sira. Krom¢ homogenni silikatové sklovité strusky s vysokym
podilem Cu a vedlej$imi koncentracemi Pb, Ag, Fe, alkilii, Ca a P je zastoupena struska s hojnymi
drobnymi krystality spinelidd médi a Zeleza (delafossitu ¢i kuprospinelu).

Metalurgie zlata. Vysoké koncentrace Zeleza, ale i médi, stiibra a olova, svéd¢i o zamérném preve-
denf té&chto prvkd z kaminku, piipadné z ¢erné médi do strusky. Pfi metalurgické operaci tedy doslo
k oddgleni téchto prvki z poloproduktu do strusky za navySeni koncentrace hlavniho cileného pro-
duktu — zlata. Od strusky ¢aste¢né smiSené s natavenou st€nou stiepu se slitina zlata odd€lila likvaci.

Vzorek 2011/3-1872, tab. 2, analyzy ¢. 69-72; obr. 14: B

1.

Stiep je na vnitini strané pokryty kompaktnim Sedocernym struskovitym povlakem s naznaky globu-
lek (klejt PbO s vyraznou prfimési Ca a P a misty s podilem Cu). Tmava povrchova vrstva povlaku
prekryva cervenohnédou sklovitou strusku.

Vyrazné nabohaceni povrchové vrstvy strusky olovem, vdpnikem a fosforem patrné vzniklo posypa-
nim olovnaté taveniny kostnim popelem a absorpci PbO do popelovité hmoty; pozistatek bliZe neu-
presnéné metalurgické operace s vyuzitim klejtu a kostniho popela.
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Obr. 14. Zlomky metalurgickych miskovitych stfep(, makro- a mikrofotografie s oznacenim mist méfeni.
D svisly sloupec (foto M. Miiller, mikrosnimky GLU AV CR, Gprava S. Babuskova).

Fig. 14. Fragments of metallurgical bowl-shaped potsherds; macro- and microphotographs with indication
of measurement location. D vertical column.

Vzorek 2011/3-1879, tab. 2, analyzy ¢. 73-76; obr. 13: C

1. Drobny step je pokryty tmavé hnédym, zelenohnédym a svétle Zlutozelenym sklovitym povlakem
(Pb>Si>Al s podily Cu a Ag) s ojedinélou globulkou $edé barvy (stiibro s povlakem AgCl).

2. Kupelace, metalurgie stifbra.

Vzorek 2011/3-1888, tab. 2, analyzy ¢. 77-79; obr. 14: C

1. Zlomky dvou navazujicich stfep jsou na vnitiéni strané pokryty krémovym zesklovatélym povlakem
(potér z kostniho popela s vedlejsim podilem Sn, Pb, As a Cu). Na vétsim fragmentu se zachoval okraj
negativu po vyjmutém kolacku kovu s hnédozelenou sklovitou struskou a ¢astecné ulpénym stiibrité
Sedym kovem (Ag s podilem halogenidi).

2. Rafinace stifbra.
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Vzorek 2011/3-1970, tab. 2, analyzy ¢. 80-84; obr. 13: D

1. Drobny stiep je na vnitini sténé castecné pokryt povlakem béZové barvy a pri okraji pomérné masivni
hnédocervenou sklovitou struskou (kfemicito-olovnato-hlinitou). Ojedinéle se v hmot€ strusky vysky-
tujf velmi drobné shluky a globulky kovového vzhledu (smés AgCl a AgBr).

2. Metalurgie stribra.

Vzorek 2011/3-2136, tab. 2, analyzy ¢. 85-87; obr. 13: E

1. Na dvou zlomcich stfept ulpél na vnitini strané Zlutohnédy az ervenohnédy struskovity sklovity
povlak (Si>Ca>K>AI>Pb). V centrdlni ¢asti je patrny nevyrazny negativ po vyjmutém kovovém
kola¢ku o priméru kolem 1,5 cm. Ojedinélé globulky jsou sloZeny ze stifbra s povlakem AgCl.

2. Dokoncena kupelace stiibra.

Vzorek 2011/3-2250, tab. 2, analyzy ¢. 88-94; obr. 14: D

1. Ciést stfepu je na vnitin stran& pokryta nadervenale hn&dou sklovitou struskou, pii jejim okraji vystu-
puje krémovity nataveny povlak. V reliktu je zachovan i okraj negativu po vyjmutém kovu kolacovi-
tého tvaru. Povrchova Cést strusky je sklovitd (SiO,>Al,0,, v jeji niz8{ (t€Z81) partii prevlada klejt.
Hojné drobné globulky maji kromé dominujiciho Ag i podily Fe, Pb a Bi.

2. Pres ztraty v podobé hojnych drobnych stfibrem bohatych globulek zachycenych na povrchu okolni
strusky doslo k dspésnému oddéleni stiibra od kiemicito-olovnaté strusky za pouziti klejtu a kostniho
popela.

Vzorek 2011/3-2291, tab. 2, analyzy ¢. 95-97; obr. 14: A

1. Vzorek tvori 2 navazujici zlomky béZné keramiky. Na vnitinf stran€ se zachoval kruhovity negativ
po utuhlém kovu s mirné vyvySenym okrajem tvorenym sklovitou svétle hnédou az zelenohnédou
struskovitou hmotou s vyraznym zastoupenim Cu + Pb. V jejim okoli misty vystupuje svétle okrovy
az krémovy sklovity film (alkélie + Ca + P) s ojedinélymi stibritymi globulkami (Ag s podilem Cl a Br).

2. Na strepu s potérem kostniho a rostlinného popela a patrné i jilu probéhla dspésna kupelace stifibra.
Po utuhnuti kovového koldcku byl strep rozlomen.

Prubiiské kameny

Mezi kamennymi archeologickymi artefakty z vySe referovanych vyzkumu v oblasti
Malé Strany se vyskytlo 58 kust pivodné klasifikovanych jako brousky. V roce 2017 bylo
z tohoto souboru na zdklad€ mikroskopického posouzeni vyclenéno deset nélezi, které
pritomnosti liniovych otéri ($krtd) kovu na povrchu, tvarem a zpracovanim predmétt
¢i barvou materidlu odpovidaly prubifskym kamendm (bliZe k tomuto typu nalezt napr.
JeZek — Zavrel 2010; 2013). Po EDS-SEM analyzéch povrchu téchto artefakti a vyhod-
noceni ndlezovych situaci 1ze jako prubirské kameny rané stifedoveékého stéif jednoznacné
klasifikovat tfi z nich (obr. 15). Jedna se o zlomky dvou protdhlych plochych hranolka
z tmavé Sedych krystalickych bfidlic 8/90-510, 2/05—-1528 (s provrtanym otvorem) a zlo-
mek protdhlého valounu tmavé Sedého metaprachovce s reliktem pravrtu 2011/03-1125.
Na prvnim z nich — artefaktu 8/90-510 z LichtenStejnského palace (obr. 15: a), Casové
razeném pred rok 1300 — byly detekovany cetné liniové otéry slitiny médi a zinku (mosazi).
Druhy z téchto kamennych vyrobku, 2/05-1528 z 2. poloviny 12. stoleti (Malostranské
nam. ¢p. 2/1I1 (obr. 15: b), nesl na svém povrchu ojedinélé Supinky po kontaktu s pred-
métem obsahujicim olovo a méd se stopovym podilem zinku (terndrni mosaz?). Pro ne-
patrné rozméry otérti nelze o sloZeni testovaného predmétu Cinit bliZsi zaveéry. Prubiisky
kédmen byl po pouZziti v minulosti patrné dikladné ocistén. Dalsi vzorek 2011/03-1125
z Thunovské ul. 192/111 (obr. 15: c), doprovazeny keramikou 12. stoleti, vykéazal stopy
otéru predmétu sloZeného ze stiibra s pfimési médi. Kovovy skrt byl v disledku koroze
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8/90-510

[b] 2/05-1528 |[c] 2011/03-1125

[d] 274171
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SEM HV: 20.0 kv WD: 18.93 mm VEGA3 TESCAN]

View field: 508 ym Det: BSE 100 pm
Praha_274_71_Sn  Date(m/dly): 10/04/12 GLUAVCR

Obr. 15. Zlomky rané stfedovékych prubitskych kament (kresba V. Cermak, tprava S. Babuskova).
Fig. 15. Fragments of early medieval touchstones.
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Vzorek¢. | SiO, | TiO, |ALO, [Fe,0,/ MgO| CaO [Na,0| K,0 |P,0,| CuO | PbO | ZnO | Ag | SO, | CI
8/90-510/1 28,4 14,8 | 3,8 092315 25,7 20,5 21
8/90-510/2 28003 | 11132 22 1,4 31,8 20,9 11
8/90-510/3 24,4 91 |38 0,9 1,4 36,2 24,1
2/05-1528/1 28,9 1,0 [121| 57 | 23 | 1,5 | 1,7 | 3,0 2,4 | 41,0 03
2011/3-1125/1 |38,4| 0,8 |23,0(101| 1,8 | 42| 1,4 | 3,9 | 59 10,0 0,6
2011/3-1125/2 |32,5| 0,5 | 19,2 | 45 | 1,9 | 0,4 2,7 38,1 0,4
2011/3-1125/3 | 26,8 156 52 | 1,8 12,2 19,6 | 18,9

Tab. 3. Vysledky analyz povrchu prubifskych kamen® v mistech kumulaci prvk( s vysokym protonovym
¢islem (hodnoty v hm.% normalizované na 100 %). Nélez z Klarova nezahrnut.

Tab. 3. Results of analyses of the surface of touchstones in places with accumulations of elements with
a high proton number; values in weight% standardised to 100 %. The find from Klarov not included.

Vzorek&. | SiO, | TiO, | ALO, [Fe,0,|MgO | CaO [Na,0| K,0 | P,0, | PbO | CuO | ZnO | Au | SO,
2011/3-3188/1 | 16,3 36 | 1,2 103 |27,7] 06 | 1,6 | 228|252/ 0,7

2011/3-3188/2 | 7,2 48 | 29 17,1 1,4 17,9478 0,9

2011/3-3188/3 | 13,4 | 0,2 | 8,0 | 2,8 16,5 21 | 169392 1,0

2011/3-3188/4 | 0,8 0,4 61,4 | 36,0 1,5
2011/3-3188/5 | 0,7 0,5 61,0 | 37,8
2011/3-3188/6 43 95,7

Tab. 4. Vysledky analyz povlaku strZzeného z povrchu kovolitecké formy pomoci lepivé karbonové pdsky;
hodnoty v hm.% normalizované na 100 %.

Tab. 4. Results of analyses of coatings taken from the surface of metal casting mould using adhesive car-
bon strips; values in weight% standardised to 100 %.

Spektrum (o) P Ca Fe | Pb
1 11,0 89,0
2 16,5| 83 | 11,7 | 0,5 | 62,9

Tab. 5. Vysledky analyz povrchu kovové desticky 1/94—157 v mistech bodt €. 1 a 2 (viz obr. 19).
Tab. 5. Results of analyses of the surface of metal plate 1/94-157 at points 1 and 2 (see fig. 19).

pokryt sekunddrnim sulfidem Ag. Na jinych mistech povrchu byla detekovdna zrnka se
zvySenymi obsahy Zn a Pb.

Dals{ prubit'sky kdmen byl identifikovan v ndlezovém souboru z vyzkumu L. Hrdlicky
na Klarové (obr. 15: d).% Na jeho povrchu se zachovaly $krty po priibé pfedmétu z cinu.
Stopy testu neZeleznych kovi byly zjiStény i na prubiiskych kamenech z Nerudovy ulice
&p. 249 (2 ks, stopy olova a stifbra), vyzkum NPU Praha 2002/41 (ved. J. Havrda a J. Pod-
liska), a Karmelitské ul. ¢p. 387 (2 ks, stopy olova s piimési zinku a Supinky zinku), vy-
zkum NPU Praha 2003/20, sacek 112 (ved. J. Havrda a M. Tryml; viz Zavrel 2019).

6 Autoi dékuji Ivané Bohacové za upozornéni na tento predmét z pozistalosti Ladislava Hrdlicky a za jeho
zapijéeni k analyzam.
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Obr. 16. Polovina opukového kadlubu 2011/3-3188
a detail ¢asti povlaku z jeho vnitfniho povrchu ulpé-
ného na karbonové pasce — svétlé inkluze jsou nabo-
haceny olovem (kresba V. Cermak, foto M. Miller,
dprava M. Durica).

Fig. 16. Half of marlstone mould 2011/3-3188 and
a detail of part of the coating from its inner surface

2011:33168.PD,

T e stuck to an adhesive carbon strip — the light inclusions
are enriched with lead.

Kadlub

Z lokality Thunovska ¢p. 192/111 pochazi predmét 2011/3-3188, ktery je polovinou
dvoudilného kadlubu s vyfezanym vtokovym kanilkem, kruhovym negativem (pramér
ca 35 mm, hloubka kolem 3 mm), centrdlnim dilkem a nepravidelnymi tenkymi zafezy
(obr. 16). Artefakt, ktery slouZzil k vyrob€ kruhovych kovovych odlitkl (patrné s centrél-
nim kulatym otvorem), je vyfezan z pevné bélavé kiidové opuky a slouzil pfi findlni fazi
metalurgického procesu. Stykova plocha v okoli negativu je peclivé obrousena do hladka.
O tom, Ze kovoliteckd forma slouzila svému tcelu, svéd¢i jeji rizové az svétle Cervené
zbarveni zplsobené Zarem roztaveného kovu, které prostupuje az ca 1 cm do hloubi ka-
mene. Na karbonové lepici pasce byla pod elektronovym mikroskopem na tfech mistech
zaznamendna piitomnost komponent s anomalnimi koncentracemi olova (25 a7 48 % PbO).
Ve stejnych mistech se obsahem mezi hlavni prvky téZ fadily fosfor, vapnik a castecné
i kfemik (tab. 4).

Namérené spektrum prvki a jejich koncentrace dokladaji vyuZiti formy pfi odlévani
vyrobkil z olova. Obsahy Ca a P patrné souvisi s vymazem kadlubu popelem. Na tfech
mistech doSlo k detekci dal$ich neZeleznych kovi — médi, zinku a zlata, avSak ve formé
osamocenych mikroskopickych Supinek.

Olovéné predméty

V ramci referovanych archeologickych vyzkumu byly registrovany jen &tyfi nélezy
olova. Tmavé Sed4 aZ stiibfit€ Sedd amorfni hrudka 18/00-287 z vyzkumu v Mostecké ¢p.
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Obr. 18. Drobny olovény dvojkénicky krouzek z vyzkumu Thu-
Obr. 17. Hrudka olova z vyzkumu novska ¢p. 192/111, inv. & 2011/3=3190 (kresba V. Cermék, foto
Mostecka ¢p. 279/11l (M. Durica). M. Miiller, Gprava M. Durica).
Fig. 17. Lump lead from the exca- Fig. 18. A small lead biconical ring from the excavation at Thu-
vation at Mostecka no. 279/111. novska no. 192/11l, inv. no. 2011/3-3190.
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Obr. 19. Kovové desticka 1/94—157 z vyzkumu Josefska
¢p. 42/I11 s vrypy na povrchu a na hranach. Na mikro-
snimku ¢ast povrchu v misté jednoho z vrypl s misty
analyzovanych bodd & 1 a 2 (kresba V. Cermak, foto
M. Miiller, ). Zavfel, Gprava M. Durica).

Fig. 19. Metal plate 1/94-157 from the excavation at
Josefska no. 42/111 and streaks on the surface and edges. i :
Microphotograph showing part of the surface at one : 3} 4

of the streaks with locations of analysed points 1 and 2. SEMHY. 200 k0 WDL17.5 om0

279/111, misty s bélavym, patrné zvétralinovym povlakem na povrchu, dosahuje velikosti
priblizné 12 x 11 x 6 mm a vahy 6,99 g (obr. 17). Sestava z olova s piimési vapniku, fos-
foru a siry a misty obsahuje vtrousené necistoty (b&Zné litofilni prvky). Nélez je zajimavy
vysokym (starohradiS$tnim?) stdfim. Na zdklad€ chemického sloZeni i vzhledu 1ze dovodit,
7e hmota vznikla hutnickou ¢innosti a jednd se o ¢aste¢né znecisténé hutni olovo ¢i klejt.
Trem néasledujicim pfedmétim je spole¢na absence peclivéjsi tpravy povrchu.
Kotouc¢ek o priméru 17-18 mm, tloustce kolem 2 mm, s primérem otvoru 3,5 mm
a vahou 5,16 g pochazi z Lichtenstejnského palace (8/90-732) a doprovazela jej kerami-

ka 10. stoleti. Z Malé Strany se jedna o jediny nélez tohoto typu.” Podobné piedméty jsou

7 Druhy nalez, ktery zndme z historického jadra Prahy, pochézi ze Starého Mé&sta, Konviktska &p. 291/, vyzkum

LXXXIV z roku 1979. Kotoucek LXXXIV-333 o priiméru 18 mm, tloustce 2 mm a priméru otvoru 4 mm vazi
4,38 g (predmét nepublikovan).
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Vzorek & 206Pb / 207Pb 208Pb / 206Pb
A1 8/90-550 %RXSD 13312 2,82350
A2 8/90-1232 %I:SD 18;31 2,8?31
A3 8/90-42-2 %RXSD 161;)?3 8 21(5?14
A4 8/90-695 %r:so 18;51 zg,?; 5
A5 8/90-335 %r?so 1/(1),7297 2,(;),?;9
A6 8/90-192 %r:so 1 61,{)972 2,(8353
A7 8/90-74-3 % I":SD 1 Qf)? 2'0(?330
A8 8/90-921 %I:SD 1,2;3118 281721
A9 8/90-1154—14 %;SD 18;3(9)0 2’8?; 0
A 10 8/90-1233-27 %r:so 1(,)1;115 2,323731
B12006/12-539A %r?so 1/(;,?‘517 2,(())’6195
B2 2006/12-541—1 %;so 161;176 2,&727
C12011/3-296 %r:so 1/2)/7]94 2,0(3330

Tab. 6. Poméry izotop(i olova 206Pb/207Pb a 208Pb/206 Pb ve vzorcich z Malostranského nam. ¢p. 258/111
(Lichtenstéjnsky paldc) — vzorky A1 aZz A10, Letenské ul. ¢p. 29-33/I11 (areél klastera sv. Tomase) — vzorky
B1, B2 a Thunovské ul. ¢p. 192 — vzorek C1; %RSD - relativni smérodatna odchylka.

Tab. 6. Ratios of lead isotopes 206Pb/207Pb and 208Pb/206 Pb in samples from Malostranské ndm. no.
258/111 (Lichtenstein Palace) — samples A1-A10, Letenska no. 29—33/111 (grounds of St. Thomas Monastery) —
samples B1, B2 and Thunovské no. 192 — sample C1; %RSD - relative standard deviation.

v soucasnosti interpretovany jako zavazi (Machdcek — Méchura 2013, 884), kvuli Siroké
variabilité¢ vahovych tdaju vsak existuji i pochybnosti vici této interpretaci (Ptdk — John —
Benes 2018; Militkd — Benes — Samal 2018, 673).

Podobné velikosti jako kotoucek je dvojkénicky krouzek 2011/3-3190 drobnych roz-
mérl — pramér 13,0-13,5 mm, vyska 6,1-8,1 mm, s otvorem o priméru 7,4 mm (obr. 18).
Byl nalezen v sond¢ XIV v Thunovské ¢p. 192/1I1 ve vyplni dievohlinéné konstrukce ze
SirStho obdobi okolo roku 1100.

Nezvykly ndlez 1/94-157 pochéazi z vyzkumu v Josefské ul. ¢p. 42/I11. Predstavuje
desticku o vaze 197,31 g, tvaru trapezoidu o vySce 83 mm a Sitce 72-57 mm, s tloustkou
st€ny 3—4 mm a otvorem o priméru 3 mm pod hornim okrajem, ktera je mirné zprohyba-
nd s nepiiliS upravenym, poskrabanym povrchem, ojedinélymi nepravidelnymi vlasovymi
1 hrub$imi vrypy a nezaciSténymi hranami (obr. 19). Pfedmét je zhotoven z olova s nevy-
raznym povrchovym oxidickym povlakem a piimési vapniku a fosforu (kostni popel?).

Orientacni analyzy izotopu olova

Zatim orienta¢né byly na nékolika archeometalurgickych vzorcich z Malé Strany na-
méfeny poméry stabilnich izotopt olova 2*Pb/*"Pb a 28Pb/2%Pb. Obr. 20 zobrazuje pozi-
ci studovanych vzorku ve 3-izotopovém grafu s osami 2%Pb/?’Pb a 2%Pb/?*Pb spolu s dal-
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$imi izotopovymi signaturami metalurgickych strusek z lokality Na Slupi, Praha 2 (Ettler
et al. 2014) a rudnich loZisek z Polska, stfednich Cech, Kru$nych hor a oblasti Horniho
Slavkova (Niederschlag et al. 2003; Ettler et al. 2004; De Vleeschouwer et al. 2009).

Diskuse

Z prvni uvedené skupiny archeometalurgickych nélezii — keramickych tavicich kelimku
(tyglikd) — bylo zatim analyzovano 17 kusid z péti malostranskych vyzkumnych akei.
Deset vzorku doklada praci s médi ¢i jejimi slitinami: 8/90-335, 8/90-921, 8/90-1202 +
1232, 1/94-572 + 1340, 2006/12-539B + 540, 2011/3-2736 + 3525. Dalgich Sest mizeme
na zékladé€ analyz jednoznac¢né spojit s metalurgii stifbra, resp. stfibra a zlata: 8/90-694,
1/94-2118, 2/04-139 + 500, 2011/3-1700 + 1811. U jednoho vzorku (2006/12-303) ne-
umoznily vysledky analyzy bliZsi urceni zpracovdvaného kovu.

Z kelimku obsahujicich stopy médi nebo jejich slitin byly na sté€nach péti z nich deteko-
vany povlaky i hroznovité ttvary odpovidajici sloZenim hutnickému polotovaru — médéné-
mu kaminku — ve formé slitiny sulfidi médi a Zeleza (Cu,S, FeS) - 8/90-921, 8/90-1232,
1/94-572, 1/94-1340 a 2006/12-540. Reprezentativni je vzorek 8/90-921 se struskovitym
povlakem a hroznovitymi agregéty o sloZzeni médéného kaminku, svéd¢ici o nedokonce-
ném procesu prazeni kyzové médeéné rudy nebo jiné price s Cu—Fe kaminkem.

Jeden z postupl vyroby médi byl uz od doby bronzové spojen s vicestuptiovym pyro-
meturgickym procesem (bliZe Killick 2014; Erb-Satullo — Gilmour — Khakhutaishvili 2015).
Jeho prvni faze spocivala v jednoduchém vypraZeni primérnich Cu rud (vétSinou ve formé
smé&si uhli¢itant, sulfidi a oxidd médi a Zeleza s hluSinou) na otevieném ohni a jejich dal-
$im zpracovanim. Vznikly prazenec byl roztlucen a nasledné opakované s piisadami taven
v silné redukéni atmosféfe v metalurgickych kelimcich za vzniku médéného kaminku.
V rdmci nékolikastuptiového dalsiho taveni (vytavovani) kaminku ve smési s pfidanym
kifemenem a dfevénym uhlim dochézelo ke vzniku fayalitové strusky (reakce FeO + SiO,)
a zéroven se postupné zvySoval obsahu cilového produktu — mé&di. Vyroba médi v malych
kelimcich pfedstavovala vicefdzovy proces (tzv. matte smelting), ktery kromé vlastni tavby
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mohl zahrnovat i dal§i prazeni nékterych meziprodukti. AZ poté, co bylo odstranéno
veskeré Zelezo z kaminku do strusky, mohlo dojit k vzniku kovové médi, a to reakci mezi
oxidy a zbyvajicimi sulfidy médi za iniku oxidu siri¢itého. Méd' se roztavila a usadila na
dné kelimku (Rostoker 1975, 312). Méd byla prostfednictvim hutnéni médéného kamin-
ku vyrédbéna i v pribéhu stfedovéku a tento proces je rozhodujici pri pyrotechnologickém
ziskdvéani médi do soucasnosti.

Pfi taveni médi a jejich slitin v tyglicich za vhodnych redukénich podminek nedocha-
zelo zpravidla k vyraznéjsi oxidaci kovi a vyssi tvorbé strusek. Pripadné strusky se pak
opétovné vyuzivaly v dalSich tavbach. I z tohoto divodu jsou stopy vyroby a zpracovani
neZeleznych kovi v archeologickych terénech mnohem méné frekventované nez Zelezarsky
odpad. Nekteré z prvotnich fazi praci s médénym kaminkem (bez pouzitf olova) zanechaly
své stopy na vzorcich 8/90-921, 1/94-572 a 2006/12-540, které spojujeme s produkci médi.
Pokrocilejsi faze vyroby médi se zachovala na fragmentech kelimkad 8/90-335 a 8/90-1232.
Globule tohoto kovu vystupujici z olovnato-kiemicité strusky dokladaji patrné rafinaci
necisté médi — taveni s olovem a oxidem kfemicitym za Gcelem prevedeni zbytkd Zeleza
a pripadnych dalSich prvkt Zn, Sn, Ni, As do strusky.

Nalez 1/94-1340 vykazuje v povrchovych partiich variabilni sloZeni z Cu,S, Cu-Fe-S
s pifmé&si Ag, Sn a krystalki kasiteritu (SnO,). Z dosavadnich méfeni nelze prokazat, zda
vsadka, na jejimz sloZeni se opé€t podili kaminek, predstavuje smes vedouci ke vzniku ci-
nového bronzu, nebo jiného kovu (slitiny). Zkoumany vzorek predstavuje i v celoevrop-
ském kontextu mimoradny exemplar s velkym objemem zachované vsadky, jehoZ vyznam
umoctiuje i ptivod v 10. stoleti.

SloZeni ¢tyr vyse zminénych vzorki (pritomnost sulfidii Cu a Fe, pfimés dalSich rud-
nich prvkid — Zn, Sn, Ag, Ni a As) v té€chto pripadech vyluc¢uje moznost vyuZziti kovového
Srotu pfi ziskdvani médi nebo jejich slitin. Na sténdch kelimku 8/90-1202 se v povlaku
i globulce kovového vzhledu projevily vyrazné koncentrace zinku, médi a lokalné i olova,
které dokladaji vyrobu zlatavé slitiny médi — mosazi. Ta priméarné probihala kalcinacnim
procesem, pii némz byly malé kusy médi zahtivany se zinkovou rudou a dfevénym uhlim
(mourem) v uzavieném kelimku. Pfi redukénich podminkach nebyly zinkové pary oxido-
véany, ale difundovaly do médi, ¢imZ doslo ke vzniku mosazi (napt. Bayley — Crossley —
Ponting eds. 2008, 47). Oproti médi se zinek vyznacuje vyrazné vétsi reaktivnosti s mate-
ridlem keramického kelimku, a z tohoto diivodu je jeho obsah v povlaku stény metalur-
gické nddoby vzhledem ke sloZeni vysledné slitiny zna¢n€ navysen. VicesloZkova mosaz
(Cu>Zn, Pb>Sn) byla zaznamendna i v povlaku vnitini stény kelimku 2011/3-3525. Vyssi
podil olova v mosaznych slitinich muiZe souviset s pouZzitim necisté médi, nebo ma puivod
v sloZen{ vyuZité rudy zinku — kalaminu (Merkel 2016, 32 n.).

K vyrobé jiné slitiny médi — bronzu — slouzil kelimek 2006/12—-539B s povlakem s vy-
sokymi obsahy olova a m&di a hojnymi vyrostlicemi SnO,, datovany do 10. stoleti. Opro-
ti vysledné slitin¢ doslo opé€t k nabohaceni struskovitého povlaku olovem na tkor médi.
Pozustatky vyroby cinového bronzu ve formé drobnych globulek (Sn>Cu) s pouZitim rost-
linného a kostniho popela jako tavidla (anomaln{ obsahy P, Ca, K) se zachovaly i na st€né
kelimku 2011/3-2736. Vyrobni detaily nelze z naméfenych dat dedukovat.®

8 Zjisténi dokladl metalurgie médi a jejich slitin, jejichZ po¢atky na daném tizemi spadaji do 10. stoleti, nejsou
v souladu s ndzorem Korana (1984, 66), ktery zpochybnil moZnost hutnického zpracovani médénych rud na ces-
kém tzemi pred rokem 1300.
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Kromé médi a jejich slitin hréla v rané historii malostranského tizem{ zasadni Glohu vy-
roba stiibra. S ni 1ze spojit i fragmenty nékolika tavicich kelimkut. Prvni z nich 8/90-694,
ma na sténdch povlak s dominantnim zastoupenim Ag a S, resp. Ag, S a Fe. Méd a olovo —
obvyklé primési souvisejici s t€Zbou a zpracovanim komplexnich sulfidickych polymeta-
lickych rud s obsahem stfibra — zde nebyly detekovany. Pokud pfipustime, Ze sloZeni po-
vlaku mohlo byt vyrazné€ ovlivnéno charakterem zpracovavané suroviny, miZeme uvazovat
0 dvou moznych typech stifbrnych rud. Sulfidem stifbrnym Ag S je tvofena nejbohatsi ruda
stifbra argentit, resp. akantit (napt. na loZiscich Jichymov, Piibram, Stard VoZzice, Ratibot-
ské Hory). Dals{ ruda ve forme minerélu argentopyritu AgFe,S, je zndma z Jaichymova a dal-
Sich krusnohorskych lokalit. Bohatsi rudy stibra, mezi které obé zminéné pocitime, vSak
byly podle dosavadnich predpokladl (napt. Vanék — Velebil 2007, 194) také zpracovavany
pomoci olova, a to pfimym rozpousténim v tavenin€ Pb, struskovanim a uvoliiovanim siry
ve formé plynného SO,. NemiiZeme vyloucit, Ze v uvedeném kelimku doslo k tavenf jiZ
vyrobeného kovu, pfipadné Srotu, a siru i Zelezo zde zanechaly diivéjsi operace se stejnou
metalurgickou nddobou. Pravdépodobnéjsi je ale mozZnost, Ze namérené hodnoty souviseji
s dil¢im technologickym postupem pfi vyrobé stfibra, ktery upadl v zapomnéni.

I dalsi kelimky 2011/3—1700 a 2011/3-1811 slouzily k ziskan{ stifbra bez vyuZiti olova.
Vnitini povlak vzorku 2011/3-1700 s hlavnimi koncentracemi Si>Cu>Na >Ca>Al obsa-
hoval Sedé globulky stiibra a tento kov protekl prasklinou i na ¢4st vnéjstho povrchu. Me-
talurgicky proces (taveni méd'natych stiibrnych rud?) s vyuZitim tavidla ve formé NaCl
(kamenné soli) nebyl kvuli technologické nehodé dokoncen.

Globulky stfibra, tentokrat ve fayalitové strusce s podruZznym podilem médi, ulp€ly i na
sténé kelimku 2011/3-1811. Povlak mohl vzniknout pfi redukci opakované vyprazeného
a siry zbaveného kaminku, pficemzZ tavidlem byl rostlinny popel nebo draselny ledek,
redukénim Cinitelem pak uhlik z dfevéného uhli (namisto olova). Smés sulfidd stiibra
a Zeleza (Ag>Fe) se zachovala i u dna kelimku 1/94-2118. Tentokrét ji vSak doprovazel
struskovity povlak ve formé silikatu olova s podily hliniku, stfibra a Zeleza, ktery patrné
odrazi jeden z tradi¢nich postupti metalurgie stribra. Dalsi fragment drobného taviciho tyg-
liku 2/04-500 obsahoval na vnitini i vnéj$i strané kapky a povlaky stifbra. V metalurgické
nadobce doslo k oddélent stifbra od nezddoucich pfimési — v tomto piipadé médi, Zeleza,
cinu, zinku a olova. V procesu sehrily dileZitou roli latky s vysokym obsahem vapniku
(rafinacni ¢inidlo?) a drasliku (tavidlo?). Proces byl zdarné dokoncen, nebot tmavy povlak
u vnéjsiho okraje tvoreny stibrem zde ulpél pii vylévani roztaveného kovu z kelimku.

Analyzy posledniho podrobnéji zkoumaného tavici kelimku 2/04—139 se shluky stiibra
a vyraznym podilem halogenidi (AgCl, AgBr) na vnitni st€né€ naznacuji, Ze soucasti
vsadky byla kamenna stl (brom je béZnou primési halitu). Zachycen zde byl ale i vedlejsi
podil zlata, ktery miZe dokladat hutnéni zlatnaté rudy stribra, spiSe vSak je odrazem po-
stupu zamérného oddéleni zlata od stfibra (odstiibfeni — vycisténi Au) s vyuZitim procesu
cementace. Jeden ze zpusobu oddélovani Au a Ag probihal tak, Ze se tenké platky slitiny
smichaly s prachem z rozdrcenych cihel ¢i dlazdic a kamennou solf a v uzavieném kelim-
ku zahtivaly pod bod taveni zlata. Chlor reagoval se stiibrem za vzniku t¢kavého AgCl,
ktery byl absorbovan matrici a st€énami kelimku. Stifbra zbavené porézni zlato se dale
zkujiiovalo a zpracovavany byly i kelimky s usazeninami a povlaky bohatymi stiibrem
(viz Rehren 2003, 207; Bayley — Rehren 2007, 51).

Druhotné upotiebeni (recyklace) kelimkid obsahujicich zbytkové povlaky s vyznam-
nymi koncentracemi uZitkovych neZeleznych kovi (hlavné olova, médi, stiibra a zinku)
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Obr. 21. Kupelace stfibra podle Séderberga (2011, fig. 1).
Fig. 21. Cupellation of silver according to Séderberg (2011, fig. 1).

vétSinou vyZzadovalo jejich rozdrceni a pfidani do dalSich vsiddek. To je patrné pri¢inou
zcela vyjimecného zachovani rozmérnéjsich zlomku tavicich kelimkd, a mozZné i dosa-
vadni absence keramickych ¢i hlinénych vicek tyglikti v malostranskych archeologickych
kontextech. Obdobné& vyrazna fragmentace tohoto typu metalurgické keramiky byla doku-
mentovana i na VySehrad€ (Varadzin — Zavrel 2015, 400, obr. 15.11).

Vysledky analyz malostranskych kelimki s povlaky a kapi¢kami stiibra a piimési siry,
Zeleza, pripadné médi a sodiku, to vSe bez jakéhokoliv podilu olova, resp. klejtu, nazna-
¢uji, Ze rané stfedoveékd vyroba stiibra, spojovand v archeometalurgické literatute vyhrad-
né se dvéma zdkladnimi operacemi vyuZivajicimi vlastnosti olova (tj. hutnéni rud s podi-
lem stfibra s olovem a nésledné oddéleni Ag a Pb pomoci kupelace), probihala i jinymi
(bezolovnatymi) technologiemi.

Vyrazné vétsi zastoupeni mezi malostranskymi archeologickymi nélezy dokladajicimi
praci s neZeleznymi kovy mé skupina sekundarné vyuzitych stiepti béZné domaci kerami-
ky. Na souvislosti tohoto typu nalezi s produkci nezeleznych kovt bylo poukdzéano jiz
v minulosti (napt. Charvdtova — Valentova — Charvat 1985, 150). Na nékteré obdobné
zahrani¢ni ndlezy (Gdarisk, Poznaii, Kyjev) upozornil Galuska (1989, 427 n.), ktery zaro-
verti ve velkomoravskych lokalitdch pfedpokladal slévani ¢istych kovi a zahtivani vétsiho
mnoZstvi slitin (médi, olova, Zeleza a ¢astené i cinu) za uZiti celych naddob béZné kera-
mické produkce. Stiepy b&Zné keramiky (8.-9. stoleti), které nesly vyrazné stopy sekun-
darniho nataveni, byly napf. také nalezeny v okoli kovaiské (?) pece spolu s tavicimi ke-
limky a jinymi archeometalurgickymi pozistatky v madarském Visegradu (Merva 2017).
Dle autorky mohly stfepy po vypaleni a nadrceni slouZit jako surovina k vyrobé tavicich
kelimkd nebo jako pokli¢ky pfi taveni neZeleznych kovi v téchto kelimcich. Nélezy dosud
nebyly chemicky analyzovany. Na tzemi Anglie se dle Bayley (2008, 136) ve 13. stoleti
i dfve stiepy kuchytiskych naddob uZivaly podobné jako kapelky, tj. jako specidlni nidobky
k ¢isténi drahych kovt (hlavné stiibra), nebo testovani (pribé) hutnickych poloproduktii.
Na vyskyt stfepd druhotné vyuZitych v metalurgii v prostfedi nékterych hornickych stie-
disek vrcholného stiedovéku v Sasku, Kru$nych hordch a na Ceskomoravské vrchoving
upozornil Hruby (2019, 151 n.).°

Z malostranskych nélezt sekundarné pouzitych miskovitych stiept bylo zatim podrob-
néji analyzovano 28 kusu ze Sesti lokalit. Z nich 1ze na zaklad€ vyhodnoceni analyz jedno-
znacéné spojit s metalurgii stiibra 19 ndlezd: 8/90—42-2, 8/90-74-3, 8/90-192, 8/90-695,

9 Pouzivéni keramickych fragmenti v metalurgii nebylo vysadou evropského stfedovéku. Pikladem mtiZe byt nélez
v lokalit€¢ Thulamela v Jihoafrické republice (provincie Limpopo) — stiep byl pokryt sklovitou struskou s mnoz-
stvim kapicek zlata. Tamni metalurgické pracovisté je fazeno do pozdni doby Zelezné (Miller — Killick 2004, 33).
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Obr. 22. Kol4cek stfibra v centru popelovité
kapelky — vysledek experimentéini kupelace
(podle Moureau - Thomas 2016, fig. 3).

Fig. 22. Silver cake in the centre of a cupel —
the result of experimental cupellation (after
Moureau - Thomas 2016, fig. 3).

8/90-1104, 8/90-1152-47, 8/90-1154, 8/90-1233, 12/93-6, 1/94-198, 2006/12-539A,
2011/3-1576, 2011/3-1879, 2011/3-1888, 2011/3-1970, 2011/3-2136, 2011/3-2250,
2011/3-2291 a 2017/48-26. U dalsich ¢tyf stiepu 8/90-550, 2006/12-541, 2011/3-296,
2011/3-1872 se nepodafilo jednoznacné urcit zpracovavany kov, ale velmi pravdépodobné
se téZ jednd o pozustatky prace se stifbrem, piipadné s médi (obsahuji povlaky s vyraznym
podilem klejtu, ptipadné kostniho popela). Metalurgie stiibra tedy zanechala jednoznac¢né
stopy na 65 % analyzovanych stfept a s velkou pravdépodobnosti se do této skupiny fadi
1 dalsf 4 vzorky, s nimiZ se celkovy podil blizi 80 %.

Asi nejcastéji se ndmi analyzované miskovité stfepy vyuZivaly pii procesu kupelace
stifbra. Tato metoda obecné predstavovala patrné nejstarsi a nejefektivnéjsi zptsob ziska-
véni stifbra (ptipadné zlata) z jejich surovin ¢i hutnickych poloprodukti. Dosud nejstarsi
stopy této techniky byly zachyceny v archeometalurgické lokalité z 10. stoleti pt. n. 1.
v feckém Argosu. Princip kupelace zjednodusené spoc¢ival ve vhanén{ vzduchu na roztave-
né olovo s podilem rozpusténého stiibra (nebo zlata). Olovo pfitom zoxidovalo za vzniku
klejtu (litargitu), ktery rozpustil jakékoliv zakladni kovy (napf. méd’) a necistoty a oddélil
je od drahého kovu (obr. 21). Povrchovy Skraloup oxidi mohl byt jednak mechanicky od-
stranén, jednak se vsakoval do porézniho obloZeni picek nebo kapelek,'® tvofeného spale-
nymi rozdrcenymi kostmi (kostnim popelem) ¢i vapnitym jilem (podrobnéji napt. Bayley —
Eckstein 2006; Soderberg 2011; Moureau — Thomas 2016). Sttibro i zlato, které nereago-
valy s kyslikem tak ochotné jako olovo, zistavaly v kovovém stavu, a byly tspésné rafi-
novany (obr. 22). Stejna technologie byla pozd¢€ji pouZzivana pro Cisténi recyklovaného
stifbra. Béhem prvniho tisicileti naSeho letopoctu se metoda déle rozvijela jako technika pro
testovani nebo stanoveni obsahu vzacnych kovii v mensich vzorcich (Soderberg 2011, 7).

Bayley (2008, 136) v souvislosti s pouZitim stfepti béZné keramiky pro separaci dra-
hych kovii rozpusténych v olovu zdlraznila, Ze tyto stfepy (na rozdil od pozdéjsich kape-
lek vyrabénych z popela spélenych kosti a dfeva) neumoZziiovaly dobrou separaci drahych
kovti rozpusténych v olovu. Klejt (zoxidované olovo) totiz nebyl absorbovan, ale reagoval
s hmotou stfepu za vzniku sklovité vrstvy. V té se pak zachycovaly drobné kapky drahych
kovi a nedoslo k jejich spojeni. Na stfepech kuchyiiské keramiky z Malé Strany i na ob-
dobnych nédlezech z VySehradu vSak bylo zji§téno, Ze popsané nevyhodné vlastnosti se
u vicero typt metalurgickych postupi ¢asteéné kompenzovaly potérem pracovni plochy

10 Kapelky jsou specifické jednoucéelové vyrobky. Mezi rané sttedovékymi nalezy z Malé Strany se nevyskytuji,
patrné byly pouZivany az pozdé&ji.
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Obr. 23. Stfep se struskovitym povlakem 2011/3-2286 — puvodni stav (vlevo), stejny vzorek zahfaty na
teplotu 1500 °C (uprostfed), stfep po vychladnuti a utuhnuti se sekundarné roztavenym struskovitym
povlakem (vpravo).

Fig. 23. Potsherd with slag-like coating 2011/3-2286 — original condition (left), same sample heated to
1500 °C, potsherd after cooling and solidification with secondarily melted slag-like coating (right).

stfept vrstvou kostniho popela, piipadné smésmi kostniho a rostlinného popela nebo jiny-
mi ldtkami s vysokym obsahem drasliku a vépniku.

Stejné jako ve skupiné tavicich kelimka se mezi metalurgickymi miskovitymi stiepy vy-
skytly exemplate, které muizeme spojit s bezolovnatou metalurgii stiibra. Vzorek 8/90-695
uchovava pozustatky nedokonéeného procesu taveni médéného kaminku s vysokym obsa-
hem stifbra. Stiep 8/90-1152—47 slouZil zifejmé k testu obsahu stifbra v bohaté sulfidické
rudé pfi taveni na potéru ze smési kostniho a rostlinného popela a podobny proces patrné
odrézeji i vysledky analyz vzorku 2006/12-549-9. Zlomek stfepové misky se stopami
bezolovnaté metalurgie stifbra 1/94—198-2 obsahuje povlak sulfidd stiibra a Zeleza a ki‘e-
micitou strusku s vysokym podilem vapniku i drasliku z rostlinného a kostniho popela.

Dalsi struskovity povlak na stfepu 2011/3—-1576 leZi svym chemismem na rozhrani
skupiny se stopami bezolovnatych technologif stifbra a vzorkd s vysokym podilem olova.
Jeho silnég alkalicky struskovity povlak obsahuje jen vedlejsi koncentrace PbO (do 4 hm.%),
a proto lze usuzovat, Ze stfep poslouZil pti zdvérec¢né etapé€ rafinace sttibra — dociStovani
od poslednich nezaddoucich pimési pti oxidacnim taveni na popelovitém potéru. Na tom-
to vzorku, stejné jako na stfepu 2011/3-2291, byly detekovany globulky stifbra s vjznam-
nym podilem halovych prvkid — chloru a bromu. Jejich pfitomnost miZe naznacovat, Ze pfi
ziskavani stifbra ¢i priubé suroviny mohlo dojit k pouziti tavidla v podob& moiské soli.
Halit (NaCl) je hlavni sou¢asti koncentratd z mot'ské vody, brom pak béZnou pifmési. Mno-
hé priklady pouZiti soli pii hutnickych a prubifskych procesech miiZzeme najit v receptarich
renesan¢nich vzdé€lanct a technologi J. Agricoly, L. Erckera i dal$ich.

Existenci vySe diskutovanych piimési halogenidt 1ze hypoteticky spojit i s jinym feno-
ménem. Z nékterych oxida¢nich zén rudnich loZisek Pb—Zn—Ag aridni zény je zndm mine-
ral chlorargyrit, resp. embolit — Ag (Cl, Br). Bernard — Rost a kol. (1992, 253 n.) uvadéji,
Ze tento nerost kdysi byval vydatnou rudou loZisek v Kru$nych horach i jinde v Evropé.
Celistvy zemity chlorargyrit s ryzim stifbrem je zmifiovan z hornich pater v Jichymové,
Schneebergu (Sasko), jako tzv. Buttermilcherz (smiSen s jilem) v St. Andreasbergu (Harz)
ajinde. Z t&chto divodi tedy nelze zcela vyloudit, Ze na stfepu byla zpracovdvana pomér-
né bohatd stfibrné ruda s obsahem chloru a bromu z nékterého z krusSnohorskych loZisek.
Ostatné piitomnost bromu zji§t€na analyticky v feckych stfibrnych tetradrachmach naleze-
nych v Rumunsku je téZ ddvéna do souvislosti se sloZzenim sttfbrnych rud v nékterych tran-
sylvanskych dolech, které obsahuji bromidy stiibra (Constantinescu — Sdsianu — Bugoi 2003).
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Posledni moznosti je sekundarni vznik AgCl, resp. AgBr pfi zvétravani vzorku v rdmci
postdepozi¢nich procesu. Chloridy a bromidy stifibra tvoii frekventovanou soucast koroz-
nich produkti na stiibrnych artefaktech z archeologickych vyzkumu. Pritomnost AgBr ve
zvétralinovych povlacich stfibrnych minci byla zaznamenéna na archeologickych nalezis-
tich s hojnym obsahem organické hmoty (Cronyn 1990, 231).

Na dvou vzorcich metalurgickych stfept se zachovaly stopy po préci se zlatem, resp.
se slitinou tohoto kovu: 2011/3-600, 2011/3—-1720. Prvni z nich slouZil k finaln{ rafinaci
zlata, tj. odstranéni poslednich zbytkt nezddoucich pfimési pfi Zihani (taveni) kovu za pri-
stupu vzduchu, tj. oxida¢nich podminek, na stfepu s potérem obsahujicim vysoké koncent-
race vapniku. Vysledny kov mél nejvyssi ryzost. Metalurgicka operace se patrné podoba-
la jednomu z postupt zkujfiovani (¢isténi) zlata popsaného L. Erckerem (1574, 160 n.), tj.
za vyuziti ledku (KNO, nebo NaNO,) a nehaSeného vdpna (Ca0). Na stiepu 2011/3-1720
probéhlo odd€lovani Zeleza, médi, stifbra a olova z metalurgického meziproduktu (kamin-
ku ¢i €erné médi) do strusky za zvySeni podilu zlata. Detekované zbytky slitiny zlata mély
sloZeni pfiblizné 56 hm.% Au, 31 hm.% Ag a 13 hm.% Cu.

Kromé vyroby a rafinace drahych kovt slouzily stfepy béZnych nadob i k dal$sim meta-
lurgickym operacim. Kfemicito-vapnito-hlinita struska s vy$s§im podilem Cu i Pb na vzor-
ku 12/93-23 obsahuje hojné kulovité a paprscité Gtvary tvorené médi, resp. jejim oxidem.
Stfep mohl byt vyuzit k oddéleni médi od strusky, ptipadné k rafinaci tohoto kovu. Na
dalsim keramickém fragmentu 2011/3-1606 s vyraznym tmavym struskovitym povlakem
tvofenym kovovymi prvky Fe, Pb, Sn, Cu a As a hojnymi vyrostlicemi SnO, se zachovaly
stopy po néjaké tpraveé surovin souvisejicich s vyrobou cinového bronzu.

Mnozstvi nélezi druhotné vyuZzitych fragmentt bézné keramiky (alespon na tzemi
Ceské republiky) vylucuje, Ze se jedna vyhradné o poziistatky prubiiské ¢innosti — napf.
vzorki, stejné jako nami provedend stanoveni malostranskych nalezt dokladaji, Ze stfepy
mély multifunkéni vyuZiti pfi extrakci a rafinaci stifbra, zlata, piipadné i médi. Stfepy
z rané stiedovéké Prahy slouZily k obdobnym tcéeldim jako specidlni metalurgické kera-
mické vyrobky oznacované jako heating trays ze $védskych lokalit Birka (9. az 10. stolet{)
a Sigtuna (pocatek 11. stoleti), detailné€ zpracované Soderbergem (2004, 117 n.).

Pri zkoumani uvedeného typu nalezl jsme experimentalné ovéfili, jakych teplot bylo
pfi praci s nimi priblizné dosahovéno. Jeden ze stiept s olovnato-silikatovym struskovi-
tym povlakem 2011/3-2286 byl v ramci zkousky zahiivan v elektrické keramické peci
postupné od 550 °C do 950 °C s krokem po 50 °C. Struskovity povlak se zacal natavovat
az v rozmezi mezi 900 a 950 °C (obr. 23). Z pozorovani zaroven vyplynulo, Ze teplota
vypalu ptivodni nadoby, ze které stfep pochazel, musela presahnout 950 °C.

U nékterych vzorku lze zméfit ¢i odhadnout velikost otisku po vytaveném kolacku
kovu a predstavit si jeho priblizny objem (obr. 24). Napf. na stfepu 8/90-1152-47 se prt-
mér negativu pohybuje okolo 1,5 cm. Ze stejné archeologické situace pochazi stfepova
hutnicka miska 8/90-1154-14 s negativem o priméru kolem 1 cm. V téchto pripadech je
pravdépodobné, Ze stiepy skutecné slouzily k testu mensiho mnoZstvi suroviny na obsah
drahého kovu. Vétsina dalsich vSak byla upotrebena v nékteré z fazi vyroby drahych kovi.
Presvéd¢ivym piikladem je stfepovad miska s netiplnym negativem po kovu 8/90-74-3,
jehoz odhadovany primér ¢inil nejméng 5 cm. Pfi nasem pokusu o zjisténi hmotnosti ko-
vu, ktery byl na uvedeném stiepu zpracovavan, doslo k roztaveni cinu o objemu pfiblizné
odpovidajicimu velikosti popsaného negativu (Zaviel — Cihdkovd — Jezek 2019, fig. 11).
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2017/48-26

8/90-1152

Obr. 24. Otisky po vytavenych koléccich kovu na zlomcich metalurgickych miskovitych sttep (dle ndvrhu
autor(i zpracovala S. Babuskova).
Fig. 24. Impressions from the smelted cakes of metal on fragments of metallurgical bowl-shaped potsherds.



Archeologické rozhledy LXXI-2019 521

Jeho véha &inila 78,6 g. Z hustoty cinu (7,365 g/cm?) a stifbra (10,49 g/cm?) 1ze dovodit, Ze
stejny objem Cistého Ag by mirné€ presahoval vahu 112 g. Bylo by z n¢ho teoreticky mozné
napf. vyrazit vice nez 100 denarii pouzivanych v Cechach v 10. stoleti, nebot ryzost stifbra
v t&chto mincich dosahovala hodnot 850-900/1000 (Smerda 1996, 23) a prumérna viha
jednoho denaru z obdobi vlad Boleslava I. a Boleslava II. ¢inila 1,172 g (Smolik 1899, 19).

S metalurgii nezeleznych kovii patrn€ souvisi i nevelké mnozstvi dalSich nalezd. Kromé
predmétt z olova (hrudka, nepravidelna placka se zachytnym otvorem, kotoucek a drob-
né objimka) se jedna o prubiiské kameny a opukovy kadlub. Nélezy olovénych predméti
mladohradiStniho stii{ jsou na prazské Malé Stran€ napr. ve srovnani s moravskymi obchod-
nimi centry (napt’. Kostice na Breclavsku: Machdcek — Méchura 2013) naprostou vyjimkou.
Nic na tom neméni ani vySe popsany nalez kadlubu z Thunovské ulice, ktery k odlévani
vyrobku z olova slouZil. Pritomnost ojedinélych mikroskopickych ¢astecek zlata a slitiny
médi se zinkem na této formé nelze povazovat za diikaz odlévan{ predmétt ze zlata a mo-
sazi. SpiSe souvisi s charakterem prostiedi, kde byl kadlub vyuzZivan, tj. na metalurgickém
pracovisti. Na dosud zkoumanych prubiiskych kamenech z Malé Strany se podafilo de-
tekovat ot€ry kovu, které jsme zaznamenali i na technické keramice: olova, stifbra a slitin
médi. Na rozdil od VySehradu se mezi malostranskymi ndlezy prozatim nevyskytly kusy
pecnich stén se struskami neZeleznych kovi ani formy k odlévani ingotd.

Za prevazujici findlni produkty malostranskych metalurgickych dilen Ize za soucasné-
ho stavu poznani povazovat kolacky stribra riizné velikosti a hmotnosti, po kterych zustaly
otisky (negativy) na struskovitych povlacich miskovitych stfept. Oteviena zistava proble-
matika ptivodu zpracovavanych surovin. Chemické sloZeni povlaki na prevazné ¢asti ana-
lyzovanych stfepi s vyraznéjSim obsahem Ag vylucuje druhotné vyuZiti stfibrného Srotu
¢i minci. Naopak pritomnost dal$ich rudnich prvkut (napf. As, Bi, Sn a Sb) a povlaky ka-
minku (hutnickych poloproduktit) na n€kterych vzorcich odpovidaji spise ranym stadiim
zpracovani bohatych rud ¢i rudnich koncentratd neZeleznych kovu. Nase zjiSténi jsou v roz-
poru s nékterymi autory, predpokladajicimi, Ze vétSina stiibra v pocatcich Ceského statu
(at uz ve formé zlomkového kovu, minci nebo stfibrnych predméti) pochézela z importu
(napr. Majer 2004, 37), a to dokonce ze severni Afriky ¢i Stfedni Asie (Srein 2003, 625 n.).
Z hlediska patrani po primarnich zdrojich rud stfibra l1ze upozornit na vyzna¢nou koncen-
traci bismutu ve vzorku 2011/3-2250. Vyskyt tohoto kovu je charakteristicky na rudnich
zilach asociaci Ag—Co—Ni a Ag—As—Bi—Co—-Ni (Jichymov, Abertamy, Piisecnice). V sas-
kém Schneebergu na polymetalickém loZisku Ag—-Bi—Co—Ni-U byl bismut dobyvan spo-
le¢né se stifbrem.

Zatim orientacni stanoveni izotopového sloZeni olova na nékterych malostranskych
stfepech ukazuji na podobnost se signaturou polskych rud Pb a jsou témér identické se sig-
naturami metalurgickych strusek z ran€ stfedoveéké lokality Na Slupi v Praze (s vyjimkou
jediného vzorku 2006/12-539A z aredlu klastera sv. Tomase). Vysledky tedy potvrzuji,
Ze studované vzorky maji stejny zdroj olova.

Na zaklad€ nasSich pozorovani lze za idealni typ nalezd dokladajicich rizné faze vyro-
by a zpracovani neZeleznych kovi oznadit stfepy kuchyniské keramiky, které druhotné
slouzily pfi riznych technologickych hutnickych postupech, ale vyhradné jednordzoveé.
Po tsp€sném dokonceni metalurgické operace byly pfi vyjimani kupelovaného kovu nebo
jiného vysledného hutnického produktu vétsinou rozlomeny a jako bezcenné a znovu ne-
pouZitelné zahozeny. Pfi Castém praskani stfepovych misek zistaly na jejich sténach stopy
riznych nedokoncenych metalurgickych postupil s v§znamnym potencidlem pro ziskdni
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novych poznatkt. V dosavadnim evropském diskursu jsou pritom z archeologickych nélezt
dokladajicich metalurgii neZeleznych kovi z pohledu ¢etnosti a jejich vypovidajici hodno-
ty za nejlepsi indikatory povazovany tavici kelimky (tygliky) a odlévaci formy (kadlubys;
napt. Bayley — Crossley — Ponting eds. 2008, 12). Oba typy nalezli citovani autofi pova-
7uji za nerecyklovatelné. MozZnost op&tovného vyuziti kelimki a forem naopak pripousti
Dungworth (2000, 58) a povaZuje to za jeden z rizikovych faktort pfi interpretaci vysledkt
chemickych analyz uvedenych archeometalurgickych materiald.

Archeologické pozustatky vyroby a zpracovani nezeleznych kovt se na Malé Strané
Casto nachdzeji v mistech, kde se soubézné ve znacném rozsahu vyskytuji doklady vyroby
a zpracovani Zeleza, tj. hutnické i kovarské Zelezarské strusky, pyrotechnologické objekty,
kousky Zeleznych rud a okuje (kolej theatint, Lichtenstejnsky paldc, Malostranské nam.
¢p. 2). Prostorova souvislost vyroby Zeleza, stifbra a médi byla prokazéana i archeologic-
kym vyzkumem a néslednymi geochemickymi analyzami archeometalurgickych nalezt
z ul. Na Slupi pod VySehradem.

Zavér

Analyzy chemického sloZen{ vybranych rang stfedovékych archeometalurgickych nalezt
z Malé Strany svéd¢i o existenci dilen, které kromé vyrazn€ dominujiciho stiibra produ-
kovaly téz méd' a jeji slitiny (mosaz, cinovy bronz) a pracovaly s olovem i zlatem. K nej-
Cast&j$im pozlstatktim této Cinnosti ndleZi keramické tavici kelimky (tygliky) a druhotné
vyuzité miskovité stfepy béZnych nddob. Na sténach technické keramiky se dochovaly
struskovité, metalické a popelovité povlaky i drobné globulky kovi a vyjimecné téz Casti
vsadek, dokladajici mnoZstvi rozdilnych metalurgickych operaci souvisejicich s vyrobou
arafinaci neZeleznych kovd, a to v redukénim i oxida¢nim prostied{ a s vyuZzitim riznoro-
dych pfisad — napt. dfevéného uhli, kostniho i rostlinného popela, olova a klejtu, chloridu
sodného ¢i latek s vysokym obsahem vapniku.

U vice exemplari tavicich kelimkl ulp€ly na vnitinich sténach povlaky i hroznovité
utvary odpovidajici sloZenim hutnickému polotovaru — médénému kaminku — ve formé
slitiny sulfidi médi a Zeleza (Cu,S, FeS) a zjiSté€na byla i piimés dalSich rudnich prvkt —
Zn, Sn, Ag, Ni a As. Analyticka data v téchto ptipadech vylucuji moznost vyuzit{ kovo-
vého Srotu pfi ziskavani médi nebo jejich slitin. Z Sesti tyglikt obsahujicich poztstatky
metalurgie stifbra Ctyfi neobsahovaly Zadné stopy olova, resp. klejtu (PbO). Toto zjisSteéni
naznacuje, Ze rané stfedovéka vyroba stiibra, spojovana v archeometalurgické literature
vyhradné se dvéma zakladnimi operacemi vyuZivajici vlastnosti olova (tj. hutnéni rud s po-
dilem stiibra s olovem a nasledné oddéleni Ag a Pb pomoci kupelace), probihala i jinymi
(bezolovnatymi) technologiemi.

Mnozstvi ndlezi fragmentl béZné keramiky druhotné vyuzitych v metalurgii vylucu-
je, Ze se jednd vyhradné o pozustatky prubitské ¢innosti. Provedena stanoveni dokladaji,
Ze stfepy mély multifunkéni vyuZiti pri extrakci a rafinaci stiibra, zlata, pfipadné i médi.
Na jednom ze stfepi s olovnato-kfemicitou struskou se podarilo experimentalné ovéfit,
Ze pri préci s nim se pracovni teplota pohybovala v rozmezi 900 az 950 °C.

Za prevazujici findlni produkty malostranskych metalurgickych dilen lze povazovat
kolacky stiibra rizné velikosti a hmotnosti, po kterych zistaly otisky (negativy) na strus-
kovitych povlacich miskovitych stfepi. U nékterych vzorki lze zméfit ¢i odhadnout
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velikost otisku po vytaveném kolacku kovu a predstavit si jeho priblizny objem. U stfepu
8/90-74-3 jsme na zdklad¢ experimentu odhadli vdhu vyrobeného kovu na pfiblizné
112 g. Bylo by z ného teoreticky mozné napt. vyrazit vice nez 100 dendri pouZivanych
v Cechéch v 10. stoleti.

Oteviena zistavd problematika pivodu zpracovavanych surovin. Chemické sloZen{
povlakt na prevazné ¢asti analyzovanych stiept a tavicich kelimkd s vyraznéj$imi obsahy
stfibra nebo mé&di vylucuje druhotné vyuZiti kovového Srotu ¢i minci. Naopak piitomnost
dal$ich rudnich prvka (napf. As, Bi, Sn a Sb) a povlaky kaminkd (hutnickych polopro-
dukt) na nékterych vzorcich odpovidaji spise ranym stadiim zpracovani bohatych rud ¢i
rudnich koncentrati neZeleznych kovt. NasSe zjisté€ni jsou v rozporu s nékterymi autory,
predpokladajicimi, Ze vétSina stfibra v pocatcich ceského statu (at uz ve formé zlomko-
vého kovu, minci nebo stiibrnych predmétir) pochézela z importu a Ze méd se na ¢eském
uzemi nehutnila pred rokem 1300.

Diikazy o hutnéni a rafinaci drahych a uslechtilych kovii pomocf sofistikovanych tech-
nologickych postupi v centru tehdy osidleného prostoru pod Prazskym hradem (daleko od
primdrnich zdroji rudy), a to nejpozdéji od 1. tietiny 10. stoleti, dokladaji nutnost nového
pohledu na tuto problematiku. Predklddané vysledky mohou byt zdkladem pro teSeni zdsad-
nich otdzek souvisejicich s poc¢atky rané stfedovéké exploatace, obchodu a zpracovavani
rud neZeleznych kovi ve stfedoevropském prostoru i s hospodarskymi poméry v poéatcich
Ceského statu.

Prdce vznikla v ramci plnéni vyzkumného cile Narodniho pamdtkového tistavu ,,Archeologie: Nové historic-
ké prameny k déjindm vizemi CR“ financovaného z instituciondlni podpory Ministerstva kultury na dlouho-
doby koncepcni rozvoj vyzkumné organizace a diky podpore Grantové agentury CR, projekt reg. & 16-222078.

Autori dékuji prof. Vojtéchu Ettlerovi za pomoc pri vyhodnoceni analyz izotopii olova, Milanu Holubovi
za cenné pripominky k textu a AleSi Wernerovi za provedeni testu teploty taveni povlaku na keramickém
stiepu.
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Silver Prague

The results of analyses of early medieval
archaeometallurgical finds from the Lesser Quarter

The article summarises information that was gradually obtained during the study of early medieval
archaeometallurgical finds connected with the production and refining of non-ferrous metals in the
territory of today’s Lesser Quarter (Mald Strana) in Prague. Our attention was focused mainly on
slag-like, vitreous or metallic coatings, metal lumps, dropled and mineral phases on the walls of
ceramic melting crucibles and sherds of common vessels used secondarily in metallurgy. However,
even less-common artefacts testifying to work with non-ferrous metals were studied: touchstones,
mould and artefacts made of lead.



Archeologické rozhledy LXXI-2019 527

The section devoted to the origin of analysed samples briefly describes archaeological conditions,
stratigraphic situations and the age of the relevant finds from eight main sites (fig. /). The dating of
samples is based on the stratification of pottery assemblages from the individual layers.

Selected finds were subjected to analyses, which are presented in zabs. 1-5 (the analytical method
of EDS-SEM, the concentration of identified elements or oxides in weight% standardised to 100 %)
and in tab. 6 (the analytical method ICP-QMS, ratios of stable lead isotopes).

A total of 42 fragments of early medieval ceramic crucibles have been identified thus far in the
presented Lesser Quarter find assemblages; 17 specimens from five sites were analysed in greater
detail (zab. I). Ten samples document work with copper and its alloys: 8/90-335, 8/90-921, 8/90-1202
+ 1232, 1/94-572 + 1340, 2006/12-539B + 540, 2011/3-2736 + 3525. Another six can be positively
linked to silver (or silver and gold) metallurgy: 8/90-694, 1/94-2118, 2/04-139 + 500, 2011/3-1700
+ 1811. In the case of one sample (2006/12-303), the results of the analysis did not allow a more
precise determination of the processed metal. The inner walls of five of the crucibles containing traces
of copper or their alloys had coatings or aciniform formations corresponding to the composition of
intermediate metallurgy products — copper matte — in the form of alloys of copper and iron sul-
phides (Cu,S, FeS); an admixture of other ore elements was also identified (Zn, Sn, Ag, Ni and As).
In these cases, analytical data rule out the possibility of the use of scrap metal to acquire copper or its
alloys. Of the six crucibles containing remnants of silver metallurgy, four contained no traces of lead
or litharge (PbO), a finding that suggests that the early medieval production of silver connected in
archaeometallurgical literature exclusively with two basic operations taking advantage of the qual-
ities of lead (i.e. the smelting of ore with a share of silver with lead and the subsequent separation
of Ag and Pb by means of cupellation), was also performed using different (lead-free) technologies.

Another important group of studied samples was composed of bowl-shaped potsherds from
common domestic pottery that was secondarily used in certain metallurgical processes. To date,
108 specimens have been identified within the presented archaeological excavations, 28 of which
from six sites have been subjected to detailed analyses (fab. 2). In the vast majority of cases, the
remnants of metallurgical processes in the form of various coatings and metal prills are found on
the inner wall of the original vessel. However, there are also cases (by no means rare) in which the
potsherd cracked and the melted charge or products of an incomplete metallurgical operation stuck
to the fracture or spilled onto the outer surface of the potsherd.

Based on the evaluation of the analyses, 19 potsherds of domestic (or kitchen) pottery were positi-
vely connected with silver metallurgy: 8/90-42-2, 8/90-74-3, 8/90-192, 8/90-695, 8/90-1104,
8/90-1152-47, 8/90-1154, 8/90-1233, 12/93-6, 1/94-198, 2006/12-539A, 2011/3-1576, 2011/3-1879,
2011/3-1888, 2011/3-1970, 2011/3-2136, 2011/3-2250, 2011/3-2291 and 2017/48-26. With four
other potsherds (8/90-550, 2006/12-541, 2011/3-296, 2011/3-1872), it was not possible to unequi-
vocally determine the processing of metal, though it is very likely that they were also involved in work
with silver or copper (they have a coating with a high share of litharge or bone ash). As such, silver
metallurgy left behind positive traces on 65 % of analysed potsherds, and another four samples can be
included in this group with a high degree of probability, thus bringing the overall share close to 80 %.

Our analysed bowl-shaped potsherds were perhaps used most frequently in the process of silver
cupellation, which, in simple terms, involved blowing air on molten lead with a share of silver.
The lead oxidised, producing litharge, which melted any base metals (e.g. copper) and impurities,
separating them from the precious metal. The surface oxide shell could be mechanically removed
or it soaked into the coating from bone ash on the inner side of the potsherd wall.

Traces of work with gold or its alloy were preserved on two samples of metallurgical potsherds:
2011/3-600, 2011/3-1720. The first of these served for the final refining of gold, i.e. for the removal
of the last remnants of unwanted admixtures from the annealing (melting) of metal under oxidising
conditions on a potsherd with a coating containing a high concentration of calcium. On the second
potsherd, impurities were separated from the melted alloy of gold with silver and copper into slag.

As in the group of melting crucibles, there were also specimens among the bowl-shaped sherds
that we can connect with lead-free technologies for working with silver: 8/90-695, 8/90-1152-47,
2006/12-549-9 and 1/94-198-2. Besides the production and refining of precious metals, these artefacts
also served other operations unspecified in greater detail connected with copper or bronze metallurgy.
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The large number of finds of secondarily used fragments of common pottery rule out the possibi-
lity that these were exclusively the remnants of assaying activities. The findings document that the
potsherds had multifunctional uses in the extraction and refining of silver, gold and possibly even
copper. An experiment verified that work with one potsherd with lead-silica slag was in the range
of 900-950 °C.

The predominant final products of the Lesser Quarter metallurgy workshops were silver cakes
of various sizes and weight that left impressions (negatives) on the slag-like coatings on the bowl-sha-
ped potsherds. It is possible with certain samples to measure or estimate the size of the impression
from the molten cake of metal and get an idea of its approximate volume. On the basis of an experi-
ment, we were able to estimate the weight of the metal produced on potsherd 8/90-74-3 as roughly
112 g, from which more than 100 of the denarii used in 10"-century Bohemia could be minted.

The issue of the origin of the processed raw materials remains unanswered. The chemical com-
position of the coatings on the majority of analysed potsherds and crucibles with a greater content of
silver or copper rules out the secondary use of metal scrap or coins. On the other hand, the presence
of other ore elements (e.g. As, Bi, Sn and Sb) and coatings of matte (smelting phase) on certain sam-
ples corresponds more to the early stages of processing rich ores or ore concentrations of non-ferrous
metals. Our findings conflict with those of certain authors who assume that the majority of silver at
the beginning of Czech statehood (be it in the form of scrap metal, coins or silver objects) came from
imports and that copper was not smelted in Czech territory before 1300.

From the perspective of the origin of the ore raw material, the significant concentration of bis-
muth in sample 2011/3-2250 is noteworthy. The occurrence of this metal is characteristic of ore veins
of Ag—Co-Ni and Ag—As—Bi—Co-Ni associations (Jichymov, Abertamy, Prisecnice). Bismuth was
extracted along with silver from a polymetallic deposit of Ag—Bi—Co-Ni-U in Schneeberg, Saxony.
For now, the approximate determination of the isotopic composition of lead on certain Lesser Quarter
potsherds shows a similarity to the signature of Polish lead ore, and they are virtually identical to the
signatures of metallurgical slag from the Na Slupi early medieval site in Prague (with the exception
of a single sample). Hence, the results confirm that the studied samples have the same source of lead.

A small amount of other finds is apparently also related to the metallurgy of non-ferrous metals.
Besides lead objects (a lump, an irregular flat piece with an opening for handling, a disc and a small
collar), these were touchstones (four specimens with traces of tests on objects containing Cu, Zn, Sn,
Ag, Cu and Pb) and a marlstone mould for casting items from lead.

Analyses of the chemical composition of selected early medieval archaecometallurgical finds from
the Lesser Quarter document the existence of workshops which, besides heavily dominant silver,
also produced copper and its alloys (brass, tin bronze) and worked with lead and gold, beginning in
the first third of the 10" century at the latest. The slag-like, metallic and ashy coatings and small prills
of metal (and in rare cases also part of the charge) preserved on the walls of technical ceramics
document various metallurgy operations connected with the production and refining of non-ferrous
metals in both reducing and oxidising atmospheres and with the use of a variety of additives such
as wood charcoal, bone and plant ash, lead and litharge, sodium chloride or substances with a high
calcium content. Evidence of the smelting and refining of precious and noble metals using sophis-
ticated technological processes in the centre of the settled area beneath Prague Castle at the time
(i.e. far away from primary sources of ore) could be the foundation of a new view of the beginnings
of the medieval exploitation and processing of ores of non-ferrous metals in central Europe and of
the economic conditions at the time of the formation of the Czech state.
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Trendy v konzumaci masa
a dalSich zivocisnych produkti ve stredovéké Praze

Trends in the consumption of meat
and other animal products in medieval Prague

Lenka Kovacikova - Olga Trojankové - Petr Meduna -
Petr Starec - Martin Burian - Jarmila Cihdkova - Jan Frolik

Soubory zvirecich kosti a zubit datované do 8. aZ 14. stoleti byly shromdZdény pri archeologickych vyzku-
mech na nékolika mistech Prahy (PraZsky hrad, Mald Strana a Staré Mésto). Ziskany osteologicky mate-
ridl predstavuje odpad vznikajici prevazné pri tipravé a konzumaci masa. Jeho detailni vyhodnocent se
zamérenim na druhové sloZent, imrtni vék a pohlavi zvitat prindsi bliZsi informace nejen o sloZent stravy
a kvalité¢ masa, ale i vyuZivani dal§ich Zivocisnych produktii. Porovndnim vice souboril na prostorové
a casové trovni jsme se pokusili lépe porozumét trendiim v hospodarent se zviraty a spotrebé jejich pro-
duktii v prostoru stredovéké Prahy.

zvifeci kosterni pozUstatky — stfedovék — konzumace — Zivocisna produkce — Praha

Assemblages of animal bones and teeth dated to the 8"—14" century AD were collected during archaeolo-
gical excavations at several Prague locations (Prague Castle, Lesser Town and Old Town). The acquired
osteological material is waste resulting mainly from the butchering and consumption of meat. A detailed
evaluation of this material with a focus on the taxonomic representation, the slaughter age and the sex of
the animals provides more detailed information on both the composition of the diet and the quality of meat,
but also the use of other animal products. By means of a comparison of multiple assemblages on the spa-
tial and temporal level, we attempted to gain a better understanding of the trends in animal husbandry
and the consumption of their products in medieval Prague.

animal skeletal remains — Middle Ages — consumption — animal production — Prague

Uvod

Archeozoologie centralniho mista, jakym stfedoveékd Praha byla, otevird celou fadu témat
a otazek s nimi spojenych. Propojeni vysledkt ziskanych studiem dil¢ich archeozoolo-
gickych soubori z rtznych lokalit stfedovéké sidlistni aglomerace nabizi jedine¢nou
mozZnost, jak celistvéji nahliZet na jeji ekonomiku. Studie vénované méstskym odpadnim
souborim vyznamné prispivaji k archeologii stfedoveku, predevsim v otazce priblizen{
zpusobu chovu zvifat nebo rozhodovani o distribuci Zivo¢isnych produktd, pfijimanych
ve vztahu k zemédélskému zazemi (O’ Connor 2017).

Osteologické soubory z méstského prostfedi mohou byt hodnoceny z riznych dhla
pohledu, nebot v sob& ukryvaji vicevrstvé informace. Lze se zaméfit na urcité Zivocisné
druhy kvili podchyceni jejich hospodarského vyznamu, hodnotit distribuci ¢asti t€l (ana-
tomie) spojenou nikoliv s konzumaci, ale s existenci dilen, kde byly zviteci kosti zpracova-
vény jako surovina (napt. Kunst 2017, 11), popt. vyzdvihnout néktery z dal§ich parametrt.
Centra udrZovala s venkovem pravni, ekonomické nebo prostorové vztahy, které prinasely
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vyhody obéma. V obecné roviné miZzeme uvazovat o tiech zdkladnich okruzich, z nichz
zvitata pochézela. Prvni predstavuje lokalni chov (napt. Clark 1992), druhym je spadova
oblast regiondlniho trhu a fisku (rizného rozsahu), tfetim je pfisun zvitat z okruhu nadre-
gionalniho, tedy ddlkovym obchodem a fiskem (Albarella 2005; Sedivy 2015).

Porovnani n€kolika stanovist uvnitf jedné aglomerace otevira prostor pro sledovani
socioekonomickych, etnickych nebo kulturnich vliva formujicich vztah ¢lovéka a zvitete.
Konzumace se v hierarchizované spolec¢nosti lisila na irovni domacnosti ¢i skupin doméac-
nosti. Rozdily v subsistenci lidi nebyly prileZitostné, nybrz dlouhodobé, a to jak z pohle-
du kvality, tak kvantity konzumovanych potravin. Jako ukazatel socidlniho stavu mohou
slouzit potraviny ¢i zdroje, které kvalitativné zlepsuji zdkladni jidelniek, nejsou Siroce
rozs§ifeny a spolecnost je miZe povazovat za nadbytec¢né. Kazda spolecnost si totiZ sama
definuje, které zboZi je nezbytnosti a které luxusem (van der Veen 2003). Socioekonomic-
ky status pak mize byt odhadovan podle diverzity, relativni abundance kosternich nalezt
domestikovanych a divokych Zivocichi ¢i jejich vékové struktury (Ashby 2002).

Obraz hospodareni s domacimi zvifaty ve vztahu k Praze se v poslednich letech
postupné sklada s pribyvajicimi dil¢imi analyzami zvitectho kosterntho materidlu, napft.
z Prazského hradu (Bohdcovd et al. 1990, Petrickova 1992; 2000a; 2000b), Starého Mésta
(Kocdrovd et al. 2008; Burian 2016), Vysehradu (napt. Kysely 2015) nebo ndmésti Repub-
liky (Kysely 2002a; 2002b). Existujici soubory, ziskané ve vétsiné piipadd pii zichrannych
archeologickych vyzkumech realizovanych v soucasné Praze, jsou obvykle méné pocet-
né. PoZadavky na jejich rozbor jsou casto redukovdny na posouzeni druhového spektra,
zakladni popis anatomie a feznickych zdsaht,, méné asto na stanoveni pohlavi nebo véku
zvitat v dobé jejich smrti. Osteologické soubory hodnocené v ramci védeckych projektd
(napt. VySehrad: Kysely 2015) ¢i diplomovych praci (Klementinum: Burian 2016) 1épe
vystihuji potencidl archeozoologického vyzkumu ve sttedoveéké Praze, protoZe pfi jejich
analyze dochazi k propojovani vysledku Sirsi skaly metod.

V nasem piispévku se pokousime na piikladu riznych ¢asti Prahy (v jejim predlokac-
nim obdobi i po vzniku Starého Mésta prazského) o priblizeni (1) spotfebniho chovani
sttedoveékého Clovéka a jeho potravnich preferenci ve vztahu k Zivocisné slozZce jidelnicku
a (2) moZnosti Zivocisné produkce uvnit mestské aglomerace s prihlédnutim k lok4lnim
environmentalnim podminkam, kulturnim a ekonomickym znaktim obyvatelstva. Reflek-
tujeme, Ze stfedovéké mésto je potieba vnimat jako dynamicky celek s mnohymi specifiky
a velkym mnoZstvim neustale probihajicich zmén. Pfipoustime si rizné limity provazejici
nase snazeni, napf. absenci kosténych ndlezt z produkénich rurdlnich sidlist, kterd byla
s Prahou ekonomicky provazana. Uvédomujeme si i mez definovanou zvolenim metody
provedeni archeologickych vyzkumil prevdzné starStho data nebo nuance vychéazejici
z metodiky zpracovani osteologického materialu riznymi autory.

Material a metody

Jako zdroj dat jsme zvolili zvifeci kosterni material z osmi lokalit, které se nachdzeji na
uzemfi historického jadra Prahy (zab. 1). Tuto ¢ast Prahy jsme rozdé€lili do dvou z6n s pred-
pokladanym odliSnym socidlnim, etnickym nebo ndboZenskym rozvrstvenim obyvatel-
stva. Do hodnoceni jsme zahrnuli archeozoologicka data z aktualnich vyzkumi na dzemi
Prahy i ta, kterd jsou soucasti dosud nepublikovanych studentskych praci. Konkrétné se
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jednd o soubory z tizem{ Hrad¢an a Malé Strany: Prazsky hrad — Severni vybézek (Hu-
rajcikovd 2014; Kovacikovd — Kysely — Trojdnkovd 2014) a Malostranské namésti ¢p. 2/111
(tato studie) a Starého Mésta prazského: Husova ulice ¢p. 240/1 (Benes 1995), Klemen-
tinum ¢p. 1040/ (Burian 2016), KtiZovnickd ¢p. 71/1 (tato studie), PafiZskd ¢p. 68/V
(Burian 2011), Parizska ¢p. 205/V (tato studie) a Rybna ¢p. 682/I — diive Holantv palac
(Kovacikovad 2016). Datovani nélez(, které bylo provedeno na zdkladé stratigrafie a typo-
logie keramiky, zahrnuje ¢asovy tsek od konce 8. do 14. stoleti. U nékterych lokalit jsme
pracovali s osteologickymi soubory z vicera obdobi, napt. z Prazského hradu — Severniho
vybézku, Patizské ¢p. 68/V nebo Klementina ¢p. 1040/1.

Prazsky hrad — Severni vybéZek: Lokalita se nachazi v prostoru zdpadniho predhradi v rimci opevnéné-
ho aredlu. Jednd se o vyfez ze sidli§tn{ situace 10.—13. stoleti s pozistatky riznorodych objektd — ktilové
stavby, zahloubené objekty (,,zemnice*), srubova stavba ad. (Frolik 1997; Hurajcikovd 2014). Archeo-
zoologicky materidl byl rozdélen do dvou obdobi: 10.—12. stoleti a 12.—13. stoleti.

Malostranské namésti ¢p. 2/II1: Lokalita se nachézi v centru jizniho predhradi v ramci opevnéného
aredlu. Dolozena je zde série dievénych staveb, na jejichZ misté byly v 10. a 11. stoleti postupné vybudo-
vany tfi kostelni stavby. Posledni z nich byla rotunda sv. Vaclava. Nalezy pochazeji ze stratigrafie pod
jejf lodi (Cihdkovd — Miiller 2006; Cihdkovd 2009; 2017, 232-234; 2018a, 293-298; 2018b, 171-173).
Zviteci kosterni ndlezy byly datovany do konce 8. — pol. 11. stoleti.

Husova ulice ¢p. 240/1: V lokalité zkoumané v roce 1992 byl nejstars sidliStni horizont zastoupen néko-
lika objekty se zlomky keramiky s kalichovitou profilaci okraje. Soubor zvitecich kosti pochazi z nejveétsi
jamy, ve které byl navic nalezen némecky stiibrny dendr tzv. fezenského typu, datovany do sedmdesatych
let 10. stoleti (Starec 1996). Zviteci kosterni nélezy byly datovany do 1. pol. 11. stoleti.

Klementinum ¢p. 1040/I: Soubory osteologického materidlu byly ziskany v letech 2012—2014 pfi zachran-
ném vyzkumu v dobé dalsi etapy rekonstrukce aredlu Klementina. Zkoumané plochy se nachézely v pod-
zemi budov na zdpadni a jizni strané pii Révovém a Studentském nadvori, tj. v arealu dominikanského
klastera. Kosténé ndlezy zahrnuté do analyzy jsou spjaty se zminénym konventem dominikénti, kteff sem
prisli krétce po roce 1227. Béhem 15. stoleti z divodu husitskych nepokojti vyznam areélu klesal a domi-
nikani pocatkem 16. stoleti zpustlé misto opustili. Vyzkum zde déle odhalil rané stfedovéké pohrebisté
z2.pol. 9. az 1. pol. 10. stoleti a rané stfedoveky sidlistni horizont s vyrobnimi objekty, které spadaji pre-
véazné do 12. stoleti (Havrda — Kovdi — Zddrskda 2015b). Zviteci kosterni nalezy byly rozd&leny do tfech
obdobi: 11.-12., 13. a 14. stoleti.

KFiZovnicka ¢p. 71/1: Soubory zvitecich kosti ze zachranného vyzkumu v roce 2016 pochazeji ze sidlist-
niho souvrstvi, které se vyvijelo v sousedstvi staroméstské hradebni zdi z poloviny 13. stoleti (Starec 2017a).
Zviteci kosterni ndlezy byly datovdny do 13.-14. stoleti.

Parizska ¢p. 68/V a €p. 205/V: Pod podlahami sklepti v PatiZské ulici ¢p. 68/V a 205/V v oblasti poz-
d&jsiho Zidovského Mésta bylo v 1. 2007 a 2015 prozkouméno intaktni stfedovéké sidlistni souvrstvi s na-
lezy keramiky se zdufelymi okraji a poztistatky Zelezat'ské vyroby (Starec 2017b). Zviteci kosterni néle-
zy z Parizské ¢p. 68/V byly datovany do dvou obdobi — 12. a 13. stoleti. Osteologicky material z Patizské
¢p. 205/V byl datovan do 13. stoleti.

Rybna ¢p. 682/1 — diive Holaniv palac: V letech 1992-1993 odkryl zadchranny archeologicky vyzkum
sidlistn{ situace datované do 12.—14. stoleti v misté dnesniho Burzovniho palace (cela plocha parcely pp¢.
690), v blizkosti staroméstské hradebni zdi a kostela sv. Benedikta. Zviteci kosti pochézeji ze zbytkh
odkrytych stavebnich konstrukcf, které pravdépodobné Ize ztotoZnit s pozistatky tff méstanskych doma
a jejich funk&niho zézemi (tzv. Holanlv paldc) a jsou datovany do 13.—14. stoleti (Dragoun — Tryml 2003;
Taibl 2018).

Kosti a zuby zvifat v celkovém mnozstvi 23 000 ks byly ziskany ru¢nim vybérem
z kulturnich vrstev pii zdchrannych archeologickych vyzkumech provedenych v letech
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1987 az 2016. Kritériem pro vybér lokalit bylo jejich datovani, poloha, pocetnost (vybra-
ny byly ty, jeZ obsahovaly vice neZ 100 urcenych nalezl) a odpadni charakter osteologic-
kych souboril. Mira zachovalosti materidlu, ktera je vyjadfena podilem determinovanych
nélezi z celku, dosahuje rozmezi hodnot od 15,9 do 75,7 %.

Osteologicky soubor byl kvantifikovdn prostfednictvim NISP (pocet ur¢enych kosti
a zubt daného taxonu, napt. Grayson 1984). Do kategorie NISP byl zahrnut nejen druh,
ale i taxonomické jednotky vyssitho fadu, rod a ¢eled’. Kosti postkranidlniho skeletu a leb-
ky ovci a koz byly odliSeny podle morfologickych znakd (Zeder — Lapham 2010), nejinak
tomu bylo i v ptipadé zubi (Helmer 2000a; Zeder — Pilaar 2010). Divoka a doméci forma
prasat byla stanovena bud podle rozméru stoli¢ek (Evin et al. 2014), nebo podle morfo-
logie nékterych kosti postkranidlniho skeletu (Bokonyi 1995). Nalezy hus a kachen byly
rozpoznany s pomoci tvarovych znakl na epifyzach a podle rozméra (Woelfle 1967;
Bacher 1967; Bocheriski — Tomek 2009).

Pfi odhadu porazkového ¢i dmrtniho véku hospodarskych zvirat byl zkouman stav
dentice. Informace o stavu epifyz neékterych kosti postkranidlniho skeletu nebyly posuzo-
véany, nebot nebyly k dispozici u vSech studovanych soubort. Vék skotu byl zjistovan
podle stadia profezani zubi, naasovani jejich vymény a intenzity abraze skloviny a zubo-
viny (Higham 1967; Ducos 1968; Legge 1992; Komdrek 1993). Pordzkovy vék ovci a koz
byl odvozen z hodnoty podilu vysky korunky hornich a dolnich stoli¢ek a Sitky jejich
baze (Helmer 2000b; Helmer — Vigne 2004). Zarovefi bylo u téchto malych prezvykavct
prihliZeno ke stupni abraze tfenovych zubi a stolicek (Payne 1973). Nejinak tomu bylo
i u prasat domdcich (Grant 1982; Horard-Herbin 1997). Shroméazdéné udaje o stari uve-
denych kopytniki byly nezbytné pro rekonstrukci porazkovych ktivek (kill-off patterns),
které graficky znazoriuji podil zubi v jednotlivych intervalech umrtniho/pordzkového
veku (napt. Payne 1973). Pro porovnani pozorovanych relativnich ¢etnosti kategoridlnich
proménnych (vékové kategorie) vici odpovidajicimu teoretickému rozdéleni byl pouzit
x2-test dobré shody.

Vybrané kosti byly méteny (von den Driesch 1976), cehoz bylo vyuZito pfi stanoveni
pohlavi skotu, kdy maximalni délka (GL) a Sitka stfedni ¢4sti diafyzy (B) zaprstni kosti
(metacarpus) byla zdkladem pro vypocet délkositkovych indexu, které se u samci a samic
1isi (von den Driesch — Boessneck 1974; Vrabcovd 2005a). Kromé tohoto osteometrické-
ho pfistupu byly sledovany jesté rozméry panve (Greenfield 2006) a rohovych vybézka
(Armitage — Clutton-Brock 1976). Oproti tomu bylo pohlavi prasat ur¢eno podle morfo-
logie korent trvalych $pi¢aka (Schmid 1972).

Vysledky

Fauna ve stiedovéké Praze

Ve vSech sledovanych archeozoologickych souborech z Prahy z obdobi raného i vr-
cholného stfedovéku vyrazné prevazuji nalezy domécich savci (obr. I; tab. 1). Jedna se
o pozistatky skotu (Bos taurus), prasat domacich (Sus domesticus), ovci (Ovis aries), koz
(Capra hircus), koni (Equus caballus), pst (Canis familiaris) a ko¢ek (Felis catus). Podil
jejich kosti a zubu kolisa mezi 74,9 (Klementinum ¢p. 1040/1, 14. stolet{) a 98,8 % NISP
(Parizska ¢p. 205/V), obvykle vsak presahuje 90 % (u deviti soubort ze tfinacti; obr. 1).
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Obr. 1. Pocetni zastoupeni zvifecich kosti domécich savcd, driibeZe a divokych savch a ptaka v jednotlivych
lokalitach v rGznych casovych obdobich. PH1 — PraZsky hrad — Severni vybéZek (10.—12. stoleti), PH2 —
Prazsky hrad — Severni vybéZek (12.—13. stoleti), MS — Malostranské namésti ¢p. 2/I1I (konec 8. — pol. 11.
stoleti), HU — Husova ulice ¢p. 240/1 (1. pol. 11. stoleti), KL1 — Klementinum ¢p. 1040/I (11.—12. stoleti),
PA68_1 — Pafizské ¢p. 68/V (12. stoleti), KL2 — Klementinum ¢p. 1040/ (13. stoleti), KL3 — Klementinum
¢p. 1040/1 (14. stoleti), KR — KfiZovnicka ¢p. 71/1 (13.—14. stoleti), PA68_2 — PafiZska ¢p. 68/V (13. stoleti),
PA205 — PafizZska ¢p. 205/V (13. stoleti), HO — Rybna ¢p. 682/1 — HolanGv palac (13.—14. stoleti).

Fig. 1. The representation of the bone remains (% NISP) of domesticated mammals, poultry and wild
mammals and birds at individual sites in various time periods. PH1 — Prague Castle — north promontory
(10t-12" century), PH2 — Prague Castle — north promontory (12t"-13" century), MS — Malostranské namésti
no. 2/111 (end of the 8" — mid-11" century), HU — Husova St. no. 240/I (first half of the 11" century), KL1 —
Klementinum no. 1040/1 (11t—12% century), PA68_1 — PafiZska St. no. 68/V (12" century), KL2 — Klemen-
tinum no. 1040/1 (13* century), KL3 — Klementinum no. 1040/I (14™ century), KR — KfiZovnicka St. no. 71/1
(13t"—14t century), PA68_2 — PafiZské St. no. 68/V (13" century), PA205 — PafiZské St. no. 205/V (13" cen-
tury), HO — Rybna St. no. 682/1 — Holan Palace (13"—14" century). NISP=Number of Identified Specimens.

Druhou, méné reprezentativni skupinu tvoii pozistatky driibeZe. Ta je zastoupena ze-
jména kurem domécim (Gallus domesticus), mén€ husou domaci (Anser anser f. domes-
tica), kachnou doméci (Anas platyrhynchos f. domestica) a holubem domicim (Columba
livia f. domestica). Na domdci ptactvo ptipadd 0,9 (PatiZska ¢p. 68/V, 12. stoleti) az 21,7 %
NISP (Klementinum ¢p. 1040/1, 14. stoleti).

Podil zbytka divokych savci a ptaka je ve sttedovéké Praze napii¢ ¢asem i prostorem
nizky, nepresahuje 4 % NISP. Obvykle se v souborech objevuji jeden aZ dva exemplére
kosti téchto Zivocichti. Horni hranice uvedeného podilu dosahuje Prazsky hrad — Severni
vybézek (3,7 %). Na opacném konci figuruje nejen Klementinum ¢p. 1040/I v 11.—12. sto-
leti (0,3 %), ale i dalsi lokality na Starém Mést€, napt. Husova ulice ¢p. 240/1, Parizska
¢p. 205/V a Parizska ¢p. 68/V, kde nedisponujeme Zadnymi doklady divoce Zijici fauny.
Setadime-li ndlezy divokych savci podle toho, na kolika nalezitich byly souéasti soupisu
taxond, pak mtizeme za frekventovanéjsi druhy pokladat (fazeno sestupn€) jelena lesniho
(Cervus elaphus), stnce obecného (Capreolus capreolus), zajice polniho (Lepus europaeus),
prase divoké (Sus scrofa) a veverku obecnou (Sciurus vulgaris). Zbytky divokych savct
jsou zdokumentovany v souborech z raného i vrcholného stfedovéku, z Prazského hradu,
Malé Strany i Starého Mésta. Mezi vzacnéjsi, prevazné koZeSinové druhy, potvrzené pou-
ze v souborech z Prazského hradu a Malostranského namésti ¢p. 2/111, fadime medvéda
hnédého (Ursus arctos) a bobra evropského (Castor fiber). Vycet druht rozsifuji drobni

hlodavci — mySi (Mus sp.) a krysy (Rattus rattus).
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Co se tyce divokého ptactva, pak pouze z Malostranského ndmésti ¢p. 2/11I pochazeji
ndlezy tetfivka obecného (Tetrao tetrix) a jen v souborech z této lokality a Prazského
hradu byly objeveny kosti jestfdbovitych dravct (Accipitridae). Kachna divoka (Anas
platyrhynchos) a koroptev polni (Perdix perdix) naopak nechybi mezi nilezy ze Starého
Mésta. Vzicné se objevuji doklady krkavcovitych (Corvidae) nebo drozdovitych pévct
(Turdidae).

Hospodarsky vyznamni savci

P1i porovnavani Cetnosti uréenych nélezi hlavnich hospodarskych zvitat (skot, prase,
ovce a koza) 1ze v jejich pocetnim vyjadieni vysledovat rozdily, a to napii¢ vSemi zvole-
nymi soubory z izemi Prahy (tab. I; obr. 2—4).

Kosti a zuby skotu jsou pritomny ve vSech zkoumanych lokalitach (obr. 3—4). Jejich
Cetnost vyrazné fluktuuje, a to od 6,2 do 61,4 % NISP. Na Prazském hradé a Malostran-
ském nam. ¢p. 2/111 je skot druhym nejvyznamnéjSim hospodarskym zvitetem. Prestoze se
v souborech ze staromé&stské predlokacni aglomerace kosti skotu objevuji mnohem méné
Casto neZ kosti ostatnich domdcich zvirat, v piipadé Klementina ¢p. 1040/1 a Parizské
¢p. 68/V tento rozdil nenf tak vyrazny. Z hospodérskych zvitat jsou nilezy skotu nejméné
pocetné v souboru z Husovy ulice ¢p. 240/1. Proporcionalita kosti a zubti skotu vyrazné
narQstd v souborech z vrcholng stfedovékého Starého Mésta prazského, kde jsou, ve srov-
nani s ostatnimi hospodarskymi zviraty, dominantni. Podil zbytkl hovéziho dobytka se
zde pohybuje v rozmez{ od 28,9 do 61,4 %, v priméru 42,6 % NISP.

Z4dny ze soubort nepostrada Getné pozistatky prasat, kolisajicich od 2,7 do 63,7 %
NISP (tab. 1; obr. 3—4). Vysoké procentudlni zastoupeni jejich kosti miizeme sledovat pie-
vazné v nalezovych celcich z PraZského hradu a Malostranského nam. ¢p. 2/111, kde pocet-
né prevysuji kosténé zbytky skotu a malych prezvykavci. Jiz vyrazné méné se vyskytuji
v nékterych souborech ze staroméstské predlokacni aglomerace i vrcholné stfedovékého
Starého Mésta prazského (2,7-30,1 %). Extrémné nizké hodnoty (< 4,5 %) jsou zndmy
z Parizské ¢p. 68/V ve 12. stoleti a Paiizské ¢p. 205/V ve 13. stoleti. Obé lokality se na-
chézeji v dnesnim katastru Josefova, ktery piiblizn& odpovida rozsahu Zidovského Mésta.
V aredlu Starého Mésta se od 11. do 14. stoleti vyskytuji nalezy prasat primérné ve 27 %
piipadi, s vyjimkou mlad§iho souboru z Patizské ¢p. 68/V ze 13. stoleti, kde jen lehce
prekracuji 15 %.

Zastoupen{ nédlezi malych prezvykavct — ovei a koz (obr. 3—4) — se ve sledovanych
lokalitdch pohybuje v Sirokém rozmezi od 8,8 do 61,1 % NISP: tab. I). Nejméné kosti
a zubti bylo determinovéano v souborech z Prazského hradu (obé obdobi) a Malostranské-
ho nam. ¢p. 2/I11, resp. v souborech, pro které je charakteristicky vyssi podil kosti prasete.
Ve srovnani s ostatnimi hospodarskymi druhy jsou zbytky ovci a koz nejpocetnéjsi v lo-
kalitach staroméstské predlokacni aglomerace, a to v souborech z Husovy ulice ¢p. 240/1,
Parizské ¢p. 68/V a Klementina ¢p. 1040/1. Ve stejné ¢asti Prahy, avSak pro zménu v poz-
dé&jsim obdobi (od 13. stoleti), je uz jejich reprezentativnost o poznani nizZsi, v priméru
26,6 % NISP. Ackoliv se podafilo jen v omezeném mnoZstvi ptipadt posoudit oba taxony
oddélené, bylo zjisténo, Ze kosti koz se v souborech z 8. aZ 12. stoleti objevuji pouze
v souboru z Malostranského namésti ¢p. 2/I11, kde jsou dokonce Castéjsi neZ ndlezy ovci.
Obecné lze zvysujici se frekvenci ndlezd koz zachytit az od 13. stoleti, a to predevsim na
Starém Mé&st€ prazském.
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Obr. 2. Ternarni graf zobrazujici vzajemny vztah nélezd hlavnich hospodatskych zvitat — skotu (Bos taurus),
prasat (Sus sp.), ovci a koz (Ovis/Capra) v prazskych lokalitdch rozdélenych do t¥i aredll s pfihlédnutim
k jejich datovéani— 1) Prazsky hrad (PH1 — Prazsky hrad — Severni vybéZzek v 10.—12. stoleti, PH2 — Prazsky
hrad — Severni vybéZek ve 12.-13. stoleti), 2) Mala Strana (MS — Malostranské namésti ¢p. 2/I11 v 8. —
poloviné 11. stoleti) a 3) Staré Mésto (HU — Husova ulice ¢p. 240/1 v 1. poloviné 11. stoleti, KL1 — Klemen-
tinum ¢p. 1040/1 v 11.-12. stoleti, PA68_1 — PafiZska cp. 68/V ve 12. stoleti, KL2 — Klementinum ¢p. 1040/I
ve 13. stoleti, KL3 — Klementinum &p. 1040/I ve 14. stoleti, KR — KfiZzovnicka ¢p. 71/1 ve 13.—14. stoleti,
PA68_2 — Pafizska ¢p. 68/V ve 13. stoleti, PA205 — PafiZskéa ¢p. 205/V ve 13. stoleti, HO — Rybna ¢p. 682/| —
Holanv paldc ve 13.-14. stoleti.

Fig. 2. Ternary plot depicting the relationships among the finds (% NISP) of the main farm animals — cattle
(Bos taurus), pigs (Sus sp.), sheep and goats (Ovis/Capra) at Prague sites divided into three areas with
regard to their dating — 1) Prague Castle (PH1 — Prague Castle — north promontory in the 10""-12t cen-
tury; PH2 — Prague Castle — north promontory in the 12"-13% century; 2) Lesser Town (MS — Malostran-
ské nameésti no. 2/I111 (in the 8" — mid-11* century); and 3) Prague-Old Town (HU — Husova St. no. 240/1
in the first half of the 11" century; KL1 — Klementinum no. 1040/1 in the 11*"-12'" century; PA68_1 — Pafiz-
ské St. no. 68/V in the 12*" century; KL2 — Klementinum no. 1040/1 in the 13* century; KL3 — Klementinum
no. 1040/1 in the 14" century; KR — KfiZovnicka St. no. 71/1 in the 13""-14" century; PA68_2 — Pafizska St.
no. 68/V in the 13" century; PA205 — PafiZské St. no. 205/V in the 13t century; HO — Rybné St. no. 682/1 —
Holan Palace in the 13t"—14™ century.

Koné, psi a kocky

Kosti nebo zuby konti jsou soucasti ndlezového inventare ze v§ech zkoumanych mist
(obr. 3—4). Dle dosazenych vysledki kvantifikace se ukazuje, Ze zaujimaji 0,2-8,6 % NISP,
obvykle v8ak nepfevySuji 2 % NISP, coz lze komentovat jako minoritni vyskyt (fab. I).
S vyssi reprezentativnosti pozistatkt kon{ se setkavame jen v obou souborech z Prazské-
ho hradu — Severniho vybézku.

Vyskyt psu a koéek je doloZen z PraZského hradu, Malostranského namésti ¢p. 2/111,
Klementina ¢p. 1040/1 (11.—12. stoleti a 14. stoleti), Kfizovnické ¢p. 71/T a Rybné ¢p. 682/1 —

Holanova paléce a podily jejich kosti jsou napfic¢ soubory velmi nizké, tvoii 0,2 az 1,4 %
NISP.
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DOMACI SAVCI PH1 | PH2 | MS HU | KL1 [PA68_1| KL2 | KL3 | KR |PA68_2| PA205 | HO

Skot (Bos taurus) 21,9200 14,4 | 6,2 [ 29,1 | 42,0 |44,0(289(39,0| 61,4 | 49,4 |37,6

Kan domaéci (Equus caballus) 25|86| 10 (09|07 | 27 |07 |02]09 1,4 2,2 1,4

Prase doméci (Sus domesticus) 46,9 | 31,0 29,2298 2,7 |27,4(228 261 | 15,2 4,0 |23,5

Prase (Sus sp.) 12,5|18,0| 64,0 0,3 02110 02 | 21

Ovce doméci (Ovis aries) 11,3104 05 59| 17,0 [ 33|25 |35 41 6,2 6,1

Koza domaci (Capra hircus) 0,7 1,6 1,5 1,5

Ovce/koza (Ovis/Capra) 7,51 92 8,6 |611(27,3| 33,9 |18,4[19,4|17,9| 159 35,2 (22,5

Pes (Canis familiaris) 0,2 0,3 1,4 0,4 | 04 0,3

Kocka domaci (Felis catus) 0,2 0,2 0,6 | 0,5

DOMACI PTACI

Kur doméci (Gallus domesticus) 38|70 51 2,7 | 4,2 0,9 4,0 {190 51 1,4 1,0 2,4

Husa doméci (Anser domesticus) 1,3 10,2 1,0 05123115 0,7 1,4

Kachna domaci (Anas platyrhynchos f. domestica) 0,4 | 01 0,2

Holub doméci (Columba livia f. domestica) 0,6 | 0,2

DIVOCI SAVCI A PTACI

Jelen lesni (Cervus elaphus) 06 | 15 0,2 0,3 0,9 0,6 | 0,3 0,5

Srnec obecny (Capreolus capreolus) 0,9 0,1 02|04 0,3

Prase divoké (Sus scrofa) 0,4 0,1 0,5

Medvéd hnédy (Ursus arctos) 0,6 0,1

Zaijic polni (Lepus europaeus) 0,4 1,2 11008

Bobr evropsky (Castor fiber) 0,04

Veverka obecna (Sciurus vulgaris) 01 0,2 |0,

Hrabo3 (Microtus sp.) 0,04

Krysa obecnd (Rattus rattus) 0,2

My3 (Mus sp.) 0,2

Tetfivek obecny (Tetrao tetrix) 0,04

Koroptev polni (Perdix perdix) 0,8

Krahujec obecny (Accipiter nisus) 0,2

Jestfaboviti (Accipitridae) 0,9

Kachna divoka (Anas platyrhynchos) 0,3

Krkavcoviti (Corvidae) 0,04

Drozdoviti (Turdidae) 0,04

OSTATNI 06 | 1,1 3,2 08 | 08

NISP 160 | 455 | 2287 | 113 | 289 112 423 | 526 | 792 145 401 654

Neurceno 331 | 1169 | 12079 | 120 | 505 103 432 | 396 | 570 47 129 762

Celkem 491 (1624|14366 | 233 | 794 | 215 | 855 | 922 |1362| 192 530 |1416

Tab. 1. Zastoupeni zoologickych druht a kategorii v souborech z réiznych prazskych lokalit (% NISP). Do

kvantifikace NISP nebyly zahrnuty kosti ptakd a savcd na drovni fadl a vy3sich taxonomickych jednotek.
Kosti nerozlisenych turdi, schranky vodnich mlz(i (velevrub), zbytky Zelvy bahenni a nékolika druhd ryb,
Zab a ptékld (kachny, husy nebo holubi) jsou soucasti kategorie ,Ostatni”. Zcela byl ze soubor( vyfazen

antropologicky kosterni material a nalezy paroht jelenli a srnct.

Tab. 1. Taxonomic categories in assemblages from various Prague sites (% NISP). Bones of birds and mam-
mals at the level of orders and higher taxonomic units were not included in the NISP quantification.
The bones of Bos sp., unionid mussels, the remains of a European pond turtle and several species of fish,
frogs and birds (ducks, geese or pigeons) are included in the ‘Other’ (Ostatni) category. Anthropological
osteological material and finds of red deer and roe deer antlers were excluded from the assemblages.
NISP=Number of Identified Specimens.
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Hospodarsky vyznamna dribez

Hrabavi a vrubozobf ptaci (kur, husa a kachna doméaci) jsou soucasti osteologického
materidlu z méstského prostiedi. Ve vétSiné zkoumanych soubori (fab. 1) prevazuji
pozustatky kura (0,9—-19 % NISP), které jsou nejvice zastoupeny na Prazském hradé ve
12.—13. stoleti a v Klementinu ¢p. 1040/I ve 14. stoleti a nejméné se objevuji v souborech
ze Starého Mésta, z PaiiZské ulice ¢p. 205/V i ¢p. 68/V ve 12.—13. stoleti. Podchytit vyznam
driibeZe v méstském systému hospodareni se zvitaty je mozné tehdy, porovname-li navza-
jem podily kosti kura, prasete a prezvykavca (skot, ovce a kozy). Z vysledného zobrazeni
(obr. 5) je zfejmy vyrazn&jsi posun k domacim savciim nez kurovi. Tento vysledek mutize
byt dokladem toho, Ze maso kohoutt a slepic bylo vyhledavano méné neZ maso dobytka.
Kriticky je potreba namitnout, Ze miZe byt ovlivnén i obecné hor$im stavem zachovalosti
ptacich kosti v archeologickych situacich, coZ znesnadiiuje jejich determinaci.

Nalezy husy a kachny domaci se objevuji spiSe sporadicky a jejich mnozZstvi je nizké
ve srovndni s kurem domacim. Zajimavost{ je, Ze nejvétsi mnozstvi zbytkd hus a kachen
obsahuje soubor z Klementina ¢p. 1040/1 ze 14. stoleti.

Vycet doméciho ptactva rozsituji jest€ nalezy holuba na Prazském hradé€ v obou obdo-
bich. Kromé Prazského hradu nebyl tento druh zjistén v Zadném z dalSich souborti.

Hospodarské vyuziti dobytka: porazkovy vék a pohlavi
Skot

Histogramy porazkového véku skotu byly zhotoveny pro ¢tyfi nalezi§té — Malostran-
ské namésti ¢p. 2/111, Klementinum ¢p. 1040/1 (13.—14. stoleti), Kfizovnickou ulici ¢p. 71/1
a Parizskou ¢p. 205/V (obr. 6). Jedna se o tfi polohy nachézejici se na pravém brehu Vltavy
na Starém Mésté prazském (13.—14. stoleti) a rané stfedovékou Malou Stranu. Divodem
chybéjicich porazkovych distribuci u ostatnich vyse popsanych soubord, a to nejen v pii-
padé skotu, je nedostateénd reprezentativnost nalezd Eelisti a zubti. U zvolenych soubort
bylo pracovano s korigovanymi podily zubt (cor % N) respektujicimi proménlivou $itku
vékovych intervall. Statistické porovnani poctu zubu skotu bylo provedeno na péti Grov-
nich: 0-1 rok, 1-2 roky, 2—4 roky, 4-9 let a vice nez 9 let.

V rané stfedovékém osteologickém souboru z Malostranského namésti ¢p. 2/111
(obr. 6: A) chybi zuby mlad'at. Nejmladsi tufi se zde doZivali dvou az tif let (9,5 % nalezd),
Casté&ji tif aZ Sesti let (22 %). Vétsina zubl v souboru (70 %) doklada pritomnost zvifat
star§ich Sesti let. Z odhadi imrtniho véku plyne, Ze hovézimu dobytku ve véku Sesti aZ
osmi let ndlezelo necelych 20 % zubl a osmiletym a star$im jedincim 50 %. Pohlavi bylo
zjiSt€no u tif jedinct, dvou samct a jedné samice, a to dle rozmért zaprstni kosti a panve.

Poné¢kud odlisna situace byla pozorovana v pripadé¢ Klementina ¢p. 1040/1 (13. az
14. stoleti; obr. 6: B). Rozdilna distribuce zubi ve v€kovych skupindch se projevila ve
vysledku statistického Setieni (x2=11,216, df=4, p=0,024). Klicovy rozdil tkvi predevsim
ve vyskytu zubi nejvyse Sestimésicnich telat (20,9 %) a mladych jedincu, ktef{ se ,,v Kle-
mentinu* doZivali 15 az 36 mésict (11,6 %), resp. zvitat v jate¢nim véku. Také podil zubti
v kategorii 36 let je ve srovnani s Malostranskym naméstim ¢p. 2/111 nizky (4,7 %). Pozg-
statky dentice turti ve véku nad Sest let zaujimaji nadpolovi¢n{ vétSinu v souboru (62,8 %),
coz koresponduje s vysledkem pro Malostranské namésti. V souboru z Klementina ¢p. 1040/1
bylo, dle zanartnich kosti, determinovano sedm samic.
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Obr. 3. Vzdjemny pomér nélezl kosti (% NISP) skotu (Bos taurus), prasat domécich (Sus domesticus), ovci
a koz (Ovis/Capra) a koni (Equus caballus) na lokalitach z pfedloka¢niho obdobi Prahy (konec 8.—12. stoletf)
zahrnutych do této studie. Sestavil . Kovarnik.

Fig. 3. Ratio of bone finds (% NISP) of cattle (Bos taurus), domesticated pig (Sus domesticus), sheep and
goats (Ovis/Capra) and horses (Equus caballus) at sites from the pre-location period of Prague (end of the
8t"—12" century) included in this study. NISP=Number of Identified Specimens.

RozloZeni vékovych kategorii tura doméciho, pro které je piiznacnd prevaha zvirat
v jate¢nim véku, muZeme sledovat v Krizovnické ulici ¢p. 71/1 a Parizské ¢p. 205/V
(obr. 6, C-D). Pro obé lokality, které se dle vysledku statistického testu vzajemné neliSily
(x2=4,216, df=4, p=0,378) je typickd masna produkce turti do tf{ let (Kfizovnicka &p. 71/1 —
56,2 %, Patizska ¢p. 205/V — 69,2 %), nejéastéji v rozmezi véku 15 az 36 mésici. Zatimco
v souboru z KfiZovnické &p. 71/1 byly vzacné objeveny zuby pilroc¢nich telat (2,1 %), v sou-
boru z Pafizské ¢p. 205/V nebyly evidovany viibec. VEtSi vykyv mezi obéma soubory mi-
Zeme pozorovat pouze na drovni vékové kategorie 3—6 let (KtiZzovnickd ¢p. 71/1— 16,7 %,
Parizska ¢p. 205/V - 7,7 %). Zuby zvitat, jez Zila déle neZ Sest let, byly v osteologickém
materidlu z obou lokalit pfitomny v malé mife (KtiZovnicka ¢p. 71/1 — 27,1 %, Parizsk&
¢p. 205/V - 23,1 %). Oproti Malostranskému namésti ¢p. 2/I11 nebo Klementinu ¢p. 1040/1
se jednd o vice nez 40% pokles. Co se tyCe pohlavi, rozméry rohovych vybézki z KiiZov-
nické ¢p. 71/I odpovidaji nejméné dvéma bykim a pravdépodobné stejnému poctu krav.
V Parizské ¢p. 205/V byly potvrzeny vyhradné kravy, a to v poctu Sesti kusd.

Prasata

Kftivky prezivani prasat domicich bylo moZné sestrojit pro soubory z Malostranského
namésti ¢p. 2/III, Prazského hradu — Severniho vybézku (12.—13. stoleti) a KfiZovnické
ulice ¢p. 71/1 (obr. 7). Zbylé soubory nebyly zvoleny z divodu nedostatku zubi. U vSech
vyjmenovanych lokalit byly tidaje o imrtnim véku doplnény informacemi o pohlavi.
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Obr. 4. Vzédjemny pomér nélezl kosti (% NISP) skotu (Bos taurus), prasat domécich (Sus domesticus), ovci
a koz (Ovis/Capra) a koni (Equus caballus) na prazskych vrcholné stfedovékych lokalitach (13.-14. stoletf)
zahrnutych do této studie. Sestavil J. Kovarnik.

Fig. 4. Ratio of bone finds (% NISP) of cattle (Bos taurus), domestic pig (Sus domesticus), sheep and goats
(Ovis/Capra) and horses (Equus caballus) at sites from high medieval Prague (1314 century) included
in this study. NISP=Number of Identified Specimens.

Mezi nélezy z Malostranského namésti ¢p. 2/I11 (obr. 7) ptevazuji zuby prasat mlad-
Sich 1,5 roku (53,6 %), pricemz vétSina z nich patif Sestimési¢nim az ro¢nim selatim (32,6 %).
V omezené mife se objevuji zuby jedinc, ktef{ Zili jesté kratsi dobu (8,4 %), resp. maximal-
né Sest mésicl, v nékterych piipadech dokonce jen n€kolik tydnti. Vykrm prasat do vyssi
véahy trvajici déle nez jeden kalendérni rok, ohranic¢eny vékovou kategorif 1,5 aZ 2 roky,
je doloZen 28,9 % zubi. Zvitata star$i dvou let byla potvrzena v omezené mife, jejich zuby
tvoif 17,4 %. Pohlavi prasat bylo mozné stanovit u 42 nélezi, z toho 64 % piipadd odka-
zovalo na piftomnost samcu.

Distribuce v€kovych kategorif prasat na Prazském hradé — Severnim vybézku (obr. 7)
se 1isf od situace popsané v predchozim ptipad€. Zuby prasat do 1,5 roku tvotily pouze
necelou pétinu nalezd (23,2 %). Hlavni ddraz byl kladen na porazku vice nez ro¢nich, jiz
pohlavné dospélych jedinc, konkrétné v rozmezi 1,5 az 2 let véku (52,6 %). Ani v sou-
boru z Prazského hradu nejsou vyjimkou poztstatky nejvyse Sestimési¢nich selat (3,4 %)
¢i jedincu starSich dvou let (24 %), i kdyZ reprezentativnost obou skupin je mal4. Z infor-
maci o dmrtnim véku a pohlavi, ackoliv shromaZdénych dat nebylo mnoho (MNI=18),
vyplynulo, Ze 78 % $pi¢aka patfilo jak dospivajicim (1,5 az 2 roky), tak dospélym sam-
cim (nad 2 roky). Vzdjemny pomér obou vékovych skupin byl viceméné rovnomérny.
Obdobny zavér byl uc¢inén u samic (22 %). V ptipad¢€ souboru z PraZského hradu je prav-

NP2

test porovnavajici pocty zubl v souboru z Malostranského namésti ¢p. 2/II1 a Prazského
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Obr. 5. Ternérni graf zobrazujici vzajemny vztah nélezt domécich prezvykavct (skot, ovce a kozy), prasat
(Sus sp.) a kura domaciho (Gallus domesticus) v prazskych lokalitédch rozdélenych do tfi areall s pfihléd-
nutim k jejich datovani — 1) Prazsky hrad (PH1 — Prazsky hrad — Severni vybéZzek ve 10.—12. stoleti, PH2 —
Prazsky hrad — Severni vybéZek ve 12.—13. stoleti), 2) Mala Strana (MS — Malostranské namésti ¢p. 2/IIl
v 8. — pol. 11. stoleti) a 3) Staré Mésto (HU — Husova ¢p. 240/I v 1. poloviné 11. stoleti, KL1 — Klementi-
num ¢p. 1040/1 v 11.—12. stoleti, PA68_1 — Pafizska ¢p. 68/V ve 12. stoleti, KL2 — Klementinum ¢p. 1040/I
ve 13. stoleti, KL3 — Klementinum &p. 1040/1 ve 14. stoleti, KR — K¥iZovnicka ¢p. 71/1 ve 13.—14. stoleti,
PA68_2 — Pafizska ¢p. 68/V ve 13. stoleti, PA205 — Pafizské ¢p. 205/V ve 13. stoleti, HO — Rybna ¢p. 682/I
(Holanv paldc) ve 13.-14. stoleti.

Fig. 5. Ternary plot depicting the relationships among the finds (% NISP) of domesticated ruminants —
(cattle, sheep, goats), pigs (Sus sp.) and domestic fowl (Gallus domesticus) at Prague sites divided into
three areas with regard to their dating — 1) Prague Castle (PH1 — Prague Castle — north promontory in
the 10t"—12% century; PH2 — Prague Castle — north promontory in the 12*"-13% century); 2) Lesser Town
(MS — Malostranské namésti no. 2/I11 in the 8" — mid-11* century); and 3) Prague-Old Town (HU — Huso-
va St. no. 240/l in the first half of the 11t century; KL1 — Klementinum no. 1040/l in the 11"-12"" century;
PA68_1 — PafiZska St. no. 68/V in the 12" century; KL2 — Klementinum no. 1040/1 in the 13" century;
KL3 — Klementinum no. 1040/1 in the 14" century; KR — KfiZovnicka St. no. 71/1 in the 13'"-14" century;
PA68_2 — Pafizské St. no. 68/V in the 13* century; PA205 — PafiZska St. no. 205/V in the 13* century;
HO — Rybna St. no. 682/1 — Holan Palace in the 13"—14™ century.

hradu — Severniho vybézku, u¢inény na trovni péti vékovych kategorii (0—12 mésicu,
12-18 mésicl, 18-24 mésicl, 2-3 roky, nad 3 roky), potvrdil signifikantni rozdil mezi
ob&ma soubory (¥2=17,3, df=4, p=0,002). Na Malé Stran¢ byla Cast¢&ji zabijena prasata ve
véku 0,5-1 rok, zatimco na Prazském hradé prevazuji zuby déle vykrmovanych jedinct,
usmrcenych v 18 aZ 24 mésicich.

Pro Staré Mésto prazské je k dispozici pouze porazkova distribuce prasat z K¥izov-
nické ulice ¢p. 71/1 (obr. 7). Ta vykazuje jiné znaky neZ kfivka z Malostranského namés-
ti p. 2/1II a PraZského hradu — Severniho vybézku (12.—13. stoleti). Vysledky statistické-
ho testu potvrzuji rozdil mezi KtiZzovnickou ¢p. 71/I a Prazskym hradem (y2=16,24, df=4,
p=0,003) i Malostranskym naméstim ¢p. 2/III (32=41,98, df=4, <0.001), coZ znamen4,
Ze: a) ca 60 % zubi z KiiZovnické ¢p. 71/1 patfilo prasatim poraZzenym mezi jednim az
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cor. % N C: KRIZOVNICKA CP. 71/1 (13.-14. STOLETI)
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cor. % N D: PARIZSKA CP. 205/V (13. STOLETI)
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Obr. 6. Histogram porézkovych distribuci skotu (Bos taurus) pro A: Malostranské namésti ¢p. 2/I11 (8. — po-
lovina 11. stoleti), B: Klementinum ¢p. 1040/1 (13.—14. stoleti), C: KfiZovnickou ¢p. 71/1 (13.—14. stoleti) a D:
PafiZskou ¢p. 205/V (13. stoleti). N=pocet zubl, MNI=nejmensi pocet jedincl.

Fig. 6. Slaughter distribution of cattle (Bos taurus) for A: Malostranské namésti no. 2/111 (8" — mid-11t" cen-
tury); B: Klementinum no. 1040/ (13"-14t century); C: KfiZovnické St. no. 71/1 (13*"-14t century); D:
PatiZské St. no. 205/V (13 century). N=Number of teeth, MNI=Minimum Number of Individuals.

dvéma roky, pri¢emz vétsi diraz byl kladen na vybér 18-24 mési¢nich jedinci; v tomto
aspektu se sice vysledky pftibliZuji vySe popsané situaci na PraZzském hradg, ale nikoliv na
Malé Stranég, b) vyznamnou skupinou v KfiZzovnické ¢p. 71/1 byla dvou az tfiletd jatecni
prasata (necelych 30 % nalezit), ¢) soubor z téhoZ mista nedisponuje ndlezy selat mladsich
Sesti mésici a ani jedinci ve véku 6—12 mésict netvoif nikterak vyznacnou skupinu (ne-
celych 6 % nalezl). Pomér samcti a samic stanoveny podle morfologie 12 elisti byl 1 : 1.
Samice byly zabijeny nejdiive mezi 18 az 24 mésici, béZnéjsi praxi vSak byla jejich poraz-
ka mezi druhym a tfetim rokem. Oproti tomu, samci byli pordZeni do 18 mésicu, prestoze
existuji i vzacné doklady usmrcovani star§ich, dvou az tfiletych jedinci. Abychom ale
mohli v€kovym rozdilim mezi pohlavimi ptikladat vétsi vahu, bude potieba v budoucnu
shromazdit vétsi datovy soubor.

Ovce a kozy

Z divodu nizkého poctu nélezi zubu byl porazkovy vék ovci a koz evidovéan pouze ve
trech lokalitdch — Malostranském ndmésti ¢p. 2/I1I, KtiZovnické ulici ¢p. 71/1 a Klemen-
tinu ¢p. 1040/1.
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e Malostranské namésti &p. 2/1ll (8.-11. stoleti) Obr. 7. Kfivky pfeZivani prase-

=== Praisky hrad - Severni vyb&zek (12.-13. stoleti) te domaéciho (Sus domesticus)

Kfizovnickd &p. 71/1 (13.-14. stoleti) zhotovené pro Malostranské

{00 namésti ¢p. 2/I11 (8. — polovina

11. stoleti), Prazsky hrad — Se-
verni vybéZek (12.—13. stoleti)
a KfiZzovnickou ulici ¢p. 71/I
(13.-14. stoleti).

Fig. 7. Survival curves of pigs
(Sus domesticus) for Malostran-
ské namésti no. 2/111 (8" —mid-
11t century), Prague Castle —
north promontory (12*-13t
century) and KfiZovnicka St.
no. 71/1 (13"—14" century).
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Dobi'e patrnym rysem souboru z Malostranského namésti ¢p. 2/I11 (obr. 8: A) je
vy§8i podil zubti ovcf a koz, které se doZily jednoho az dvou let (42,9 %). Ve vztahu k uzit-
kovosti se jedna o zvifata, jejichZ vykrm pieklenul minimélné€ jedno zimni obdobi a kterd
nabizela vétsi objem masa a vice svalového a podkozniho tuku neZ ro¢ni jehiiata nebo
kizlata (20 % zubi). Kromé ovci a koz poraZenych na maso a kvili tuku, nechybéji v sou-
boru ani zuby star$ich jedinct, jejichZ hospodarsky vyznam byl evidentné §irsi. Vzhledem
k tomu, Ze osteologicky materidl obsahoval 1,5x vice kosti koz neZ ovci, ptipadd v tvahu
hlavné mléko (v pripad€ ovci i vlna). Podily zubi ovci starSich 2 let jsou rozdéleny nasle-
dovné: 2—4 roky (14,3 %), 4-6 let (8,6 %) a vice nez 6 let (14,3 %).

Poréazkova distribuce platni rovnym dilem pro ovce a kozy z KFiZovnické ulice ¢p. 71/1
(na zéklad€ determinace Celisti a zubd je pomér obou druhi 1 : 1) mé na prvni pohled
podobny pribéh jako ta z Malostranského namésti &p. 2/111 (obr. 8: B). Piesto ze statistické-
ho porovnéni po¢ti zubli ovef a koz ve v€kovych intervalech 01 rok, 1-2 roky, 2—4 roky
a4-6 let anad 6 let plyne odliSnost obou lokalit (¥2=10.077, df=4, p=0,039). Pfi detailn&j-
§im rozboru se ukazuje, Ze tento rozdil je zpuisoben pocetnéji reprezentovanou skupinou
ovci a koz star§ich dvou let (v Kfizovnické ulici ¢p. 71 na né pripada necelych 70 % zubd,
na Malostranském namésti ¢p. 2/111 37,2 %), s ptedpoklddanou kombinovanou uZitkovosti
(maso, mléko, vina). Druhym rozdilem je niZ$i proporcionalita zubt Sestimési¢nich aZ ro¢-
nich jehiat nebo kuzlat v Kfizovnické ulici — 5,7 %. Tendence spotiebovavat maso vice
neZ ro¢nich zvitat je zde prokazatelné silngj$i neZ na Malostranském nadmésti.

PrestoZe se v piipadé souboru z Klementina ¢p. 1040/I (13.—14. stoleti) nachazime
v aredlu Starého Mésta prazského, pordZkova distribuce zacilend zietelnéji na ovce nez
na kozy (soucasti souboru neni Zadna spolehlivé urcend kost kozy) je rozdilna od ne-
daleké a srovnatelné datované KitiZovnické ulice ¢p. 71/1 (¥2=11,820, df=4, p=0,019).
Reprezentativnost vékovych kategorii v Klementinu (obr. 8: C) se podoba spiSe situaci
na Malostranském ndmésti v predlokacnim obdob{ Prahy (y2=16,917, df=4, p=0,14). Pro
Klementinum i Malostranské ndmésti ¢p. 2/1II je charakteristicky niZ$i podil zubi ovci
a koz starSich ctyr let (20-23 %), na rozdil od KfiZovnické ¢p. 71/1, kde jich je dvojna-
sobné vice (41,5 %). Co ale zetelné€ odd€luje Klementinum od zbylych dvou vyse popsa-
nych lokalit, jsou ndlezy dvou az Sestimésicnich mlad'at (10 %). Ukazuje se, Ze v Klemen-
tinu je soubor zubti ovci a koz usmrcenych b&hem prvniho roku Zivota na maso (28,8 %),
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Obr. 8. Histogram porazkovych distribuci ovci a koz (Ovis/Capra) pro A: Malostranské namésti ¢p. 2/111
(8. — pol. 11. stoleti), B: Pafizskou ulici €p. 205/V (13. stoleti) a C: K¥iZovnickou ulici €p. 71/1 (13.—14. sto-
letf), D: Klementinum &p. 1040/1 (13.-14. stoleti). N=pocet zub(i, MNI=nejmensi pocet jedincu.

Fig. 8. Slaughter distribution of sheep and goats (Ovis/Capra) for A: Malostranské namésti no. 2/111 (8 —
mid-11t" century); B: PafiZské St. no. 205/V (13t century); C: KfiZovnicka St. no. 71/I (1314t century);
D: Klementinum no. 1040/1 (13t"—14t" century) N=Number of teeth, MNI=Minimum Number of Individuals.

spolu se zuby dvou az ¢tyfletych jedinct (32,5 %) porazenych v obdobi poklesu produkce

mléka (napt. Vigne — Helmer 2007), ze vSech hodnocenych nalezi$t nejpocetnéjsi.

Diskuse

Hradcany a Mala Strana

Rané stifedoveéké archeozoologické soubory z Prazského hradu — Severniho vybézku
a Malostranského namésti ¢p. 2/III si jsou v nékolika ohledech podobné. Predevsim
v nich sledujeme vysoké zastoupeni ndlezi domaci fauny oproti divoce Zijicim zvifatim
(max. 2 %), vyraznou dominanci kost{ a zubii prasat ve srovnani s ostatnimi hospodarsky-
mi druhy, a témér shodné zastoupeni kosti doméci driibeze (5 %).

Obé lokality byly ve své dobé soucasti centra tehdejsi premyslovské domény a nacha-
zely se v opevnéném aredlu: v oblasti zdpadniho predhradi (v pfipad€ tzv. Severniho vy-
bézku) Prazského hradu a jizniho predhradi v pripadé Malostranského namésti. Tato sku-
te¢nost méla jist€ znaény vliv na sloZeni obou archeozoologickych soubort. Srovname-li
nase data s daty ze starSich vesnickych sidel z Liboce a Tisic (7.-9. stoleti, srov. Vrabco-
vd 2005b), nachazejicich se na izemi dnesni Prahy (Liboc) nebo v okoli (TiSice), kterd by
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méla teoreticky predstavovat produkéné sobéstaéné jednotky, muZzeme shledat jisté po-
dobnosti. V referen¢nich venkovskych souborech shodné prevazuji ndlezy prasat nad témi
pivodem z prezvykavcu. Na rozdil od nich je ale v prazskych rané stfedovékych soubo-
rech zastoupeni prasat vyrazné vyssi, coz pravdépodobné svéd¢i o narlstajici spotiebé
veprového masa v centralni prazské aglomeraci. UvaZovat miZzeme i o vlivu vyssiho
socidlniho prostiedi (Grant 2002; Albarella 2006).

Pfi porovnéani poraZkovych distribuci prasat v lokalitich Malostranské nam. ¢p. 2/11I,
Liboc a TiSice (srov. Vrabcova 2005b) opét neshledavame vyraznéjsi rozdily. V téchto
souborech se objevuji zuby a Celisti jedinct vSech vékovych skupin (v pripadé Malé Strany
také novorozenci). Soucasné se ukazuje, Ze pro pordzku byla nejcastéji vybirdna 1,5rocni
prasata, a na piikladu TiSic a Malostranského ndmésti ¢p. 2/1II Ize konstatovat, Ze to byli
Castéji samci neZ samice. Pohlavi ma vliv na jate¢nou hodnotu a kvalitu veprového masa
az po dosazeni pohlavni dospélosti (obvykle u zvitat nad 50 kg). Pohlavné dospéli kanecci
maji nejen vetsi podil masitych ¢asti neZ prasnicky, ale i vice tuku (Hovorka — Pavlik 1976).
Vyjma prasat byl hojnym druhem také tur doméci. PoraZkové distribuce dostupné pro
Malostranské namésti ¢p. 2/II1 a Tisice (srov. Vrabcovd 2005b) jsou charakteristické
absenci nalezu telat a vyraznou prevahou zubi starSich jedincd. U téchto dospélct se 1ze
domnivat, Ze se uplatiiovali pfi tahu a byli usmrceni na konci svého pracovniho Zivota,
nebo, v pripad€ samic, zustali nazivu déle kvuli produkci mléka. Vicestranny uzitek v lo-
kalitach Malostranské namésti ¢p. 2/III a TiSice (srov. Vrabcovd 2005b) sledujeme také
u ovci a koz. Ve srovnéni s tury bylo podstatnou komponentou jejich uzitkovosti maso;
déle nez tfi roky Zilo jen 35 % ovci a koz. Vice neZ tiileté ovce nebo kozy mohly slouZit
k produkci mléka a viny, popt’. reprodukci. Co se tyce uZitkovosti starSich ovci, pak nej-
kvalitnéjsi vinu sice produkuji do tfetiho roku Zivota, ale jesté v né€kolika dal$ich letech ji
lze povazovat za vysoce jakostni. S vyraznym poklesem produkce viny pak koresponduje
porazka ovci mezi péti az sedmi lety (O’ Connor 2010; Crabtree — Campana 2015). V ma-
lostranském souboru nenachizime, na rozdil od souboru z TiSic (srov. Vrabcovd 2005b),
kosti ani zuby novorozenych ¢i velmi juvenilnich jehnat a kizlat.

S prihlédnutim k pordzkovym kiivkam hlavnich hospodarskych taxonti na Malé Strané,
vysledktim analyz zvitectho osteologického materialu z vesnického prostiedi a k archeo-
zoology vyuZivanym ekonomickym modelim (napt. Wapnish — Hesse 1988; Crabtree
1994; Allentuck — Greenfield 2010) se miZeme pokusit navrhnout pro Malostranské na-
mésti schéma Zivoci$né produkce a konzumace. OdraZi nejen zjisSténi, Ze vyznamnym
zdrojem Zivocisnych bilkovin bylo maso prasat, ale také Ze zdejsi hospodareni mohlo byt
v produkci veprového masa sobéstacné, a to minimalné v nékterém z Casovych dseku.
Pritom lze usuzovat, Ze prasata byla chovéana v lokalité nebo v jejf blizkosti. Maso skotu
bylo rovnéz konzumovano, ale protoZe nadpoloviéni vétSina turl Zila déle neZ Sest let, 1ze
predpokladat, Ze byli patrné vyuZivani pro mléko a pfi tahani ndkladi (tzv. sekundarni
produkce). V piipad€ ovci a koz byla uprednostiiovdna produkce masa, nékteré nalezy
star§ich zvirat ale naznacuji kombinovanou uZitkovost. Zda se zatim pravdépodobné, Ze
vétsinovy chov prezvykavcu probihal mimo toto tzemi. K chovu nékterych jedincg, kte-
i se zdrzovali v lokalité, mohly existovat rozlicné divody (produkce mléka, viny, zdroj
fyzické sily). Této Gvaze ddva oporu napt. mensi zastoupeni pozistatkli ovei ve srovnani
s kozami, které jsou obecné 1épe prizptisobeny Zivotu v zasidlenych aglomeracich. Archeo-
botanické zavéry shromazdéné pro osadu Nebovidy v 11. az 12./13. stoleti, kterd se nacha-
zela nedaleko Malostranského namésti, dokladaji alespon ¢astecny zeméd€lsky raz tohoto
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mista. Kromé lesni vegetace s dominantnim dubem a subdominantn{ borovici, svétlomil-
nych dfevin a habru, zde bylo bezlesi tvorené rumistni vegetaci (véetné kett), které spasal
dobytek (Kocdr — Kocdrovad 2013).

U star$tho souboru z Prazského hradu — Severniho vybézku neni proveditelné blizs{
zhodnoceni ekonomické situace, a to z divodu nedostatecného mnozstvi reprezentativ-
nich dat. Nicméné nélezy novorozenych selat ¢i velmi juvenilnich telat z Prazského hradu
(srov. Petrickovd 1992) by mohly naznaCovat ur¢itou nezavislost na hospodarském zdzemi
také v tomto aredlu, eventualné v jeho blizkosti. Oba soubory z PraZského hradu — Severni-
ho vybé€zku vykazuji shodu v pfitomnosti zbytkti novorozenych selat. V obdobi mladsiho
stfedovéku byla prasata zabijena pfevazné mezi 1,5 az 2 lety, coZ muze odkazovat na upred-
nostnéni jejich vykrmu do vyssi jate¢ni hmotnosti. OdliSny management chovu veprového
dobytka sledujeme také v KtiZovnické ulici ¢p. 71/I na Starém M¢sté prazském ve vrchol-
ném stredovéku.

Rozdily mezi rané stfedovékym venkovskym prostfedim a tzemim centralni prazské
sideln{ aglomerace spatifujeme predevsim v diverzité divoce Zijici fauny. Soubory se sice
na drovni procentudlniho zastoupeni zbytkd zvére vyrazné nelisi — vesnice TiSice a Liboc —
1 % (Vrabcovd 2005b), Mala Strana — 2 % a Prazsky hrad — Severni vybézek — 1,2 %
(10.-12. stoleti) a 3,7 % (12.—13. stoleti), ale druhova rozmanitost té€chto soubori je roz-
dilné. Zatimco ve vesnickych lokalitach TiSice a Liboc (Vrabcovd 2005b) byl zjistén jedi-
ny zastupce lovné zvére, a to zajic polni, v malostranském souboru to byla mnohem Sir${
Skala sav¢ich a ptacich druhd, napf. jelen lesni, srnec obecny, medvéd hnédy, prase divoké,
veverka obecnd ¢i tetiivek obecny. Nedilnou soucdsti tohoto nalezového celku byly také
kosti dravych ptakt (krahujcovit{) vhodnych pro sokolnictvi. V souboru z Prazského hra-
du — Severniho vybéZzku reprezentuji lovenou faunu nalezy jelena, srnce, medvéda, zajice
a prasete divokého. TaktéZ byl v tomto souboru determinovan krahujec obecny. Dodejme,
Ze vEtsi druhova diverzita archeozoologickych souborti miiZe byt povazovéna za jeden ze
znaku vy$siho socidlntho prostedi (Ashby 2002; Pluskowski 2010).

Staré Mésto prazské

N3 %

Na Starém Mést€ sledujeme shodné znaky napri¢ archeozoologickymi soubory z riz-
nych mist. Jednim z nich je Zadny nebo minimalni podil kosti divoké fauny. To svéd¢i ne-
jen o veelku omezeném spektru zvitat volenych ke konzumaci, ale i o faktu (v literatufe
neopomijeném), Ze zvéfina nebyla standardni soucdsti jidelni¢ku obyvatel rané sttedové-
kych aglomeraci a vrcholné stfedovékych mést (napf. Dembiriska 1999, 94; Zemlickovd
2012). Dalsim sjednocujicim prvkem jsou zbytky koni vyskytujici se pouze v jednotkach
nalezti. Vysoké procento kosti hovéziho dobytka (obycejné nad 40 %) naznacuje, Ze skot
mél pro spolecnost 13. a 14. stoleti vétsi vyznam nez zbylé hospodarské druhy. Porovna-
me-li éetnosti ndlez{ hlavnich hospodarskych zvitat na Starém M¢ésté s Cetnostmi vyjadre-
nymi pro predlokaéni Prahu (11. aZ 12. stolet{), ukazuje se, Ze ve star§im obdobi jsou na-
lezy mnohem rovnomeérnéji rozdéleny mezi skot a mensi kopytniky (ovce, kozy a prasata).
Napt. v Husové ulici ¢p. 240/1 (pro 1. pol. 11. stoleti) byl vyznam skotu potlacen ve pro-
spéch ovci a koz, stejné tak to plati pro Klementinum ¢p. 1040/1 z konce 11.—12. stoleti
nebo predlokaéni aredl u pozd&j§iho kostela sv. Simona a Judy (Huml 1999). Méstsky
odpadni materidl ze 13. aZ 14. stoleti mad mnohem uniformné;si charakter. Je pro néj typic-
ky prevladajici vyskyt zbytkli hovéziho dobytka a méné kosti prasete doméciho. Vyjma
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Parizské ulice ¢p. 205/V a &p. 68/V je toto zjisténi platné pro veétSinu nami doposud zkou-
manych lokalit — Klementinum ¢p. 1040/1, KtiZovnickou ¢p. 71/1 nebo Rybnou ¢p. 682/1 —
Holantv palac. Analogické rozvrzeni zbytkd fauny je i v jinych souborech ze Starého
Meésta, napft. z Jilské Cp. 117/1 (Peske 1982), Liliové Cp. 248/1 (Kocdrovd et al. 2008) nebo
v &p. 573/1 mezi Ovocnym trhem a ulici Na Piikopé (Petrickovd 1994). Obracené poradi
obou druhii je doloZeno z archeologické sondy na Uhelném trhu (Mlikovsky 1998a).

Co se tyce porazkového véku, pak pro soubory z vrcholného stfedovéku je priznacna
prevaha zbytkl 1,5 az 3letych prasat a turi. Hovézimu dobytku v optimdlnim jate¢nim
véku odpovidala i nejvyssi cena (Lukacka 2015). Mlads{ tufi byli pravdépodobné pordzZeni
poté, co se ukdzalo, Ze s nimi neni pocitano jako s taznymi zvitaty a nevykazuji ani vhodné

MY v

predpoklady pro dalsi chov. Vykrmeng;jsi prasata o vyssi Zivé vaze poskytovala v absolut-
nich hodnotach vétsi mnozstvi masa i oddélitelného tuku (Hovorka — Pavlik 1973).

Spole¢nym prvkem porovnavanych soubort je také v priibéhu ¢asu sldbnouci vyznam
ovci a koz. Zatimco v predlokacnim obdobi, napt. v Husové ulici ¢p. 240/1, na né pripada
nadpolovi¢ni vétsina archeozoologicky hodnocenych nalezli, po vzniku Starého Mésta
prazského je to zhruba tretina. Pribyvajici doklady chovu koz na tkor ovei mohou signali-
zovat silici poptavku po mléce (Crabtree ed. 2001, 6) a podporu piitomnosti téchto zvirat
uvnitf mésta. VEk doziti ovei a koz, navzdory faktu, Ze jednotlivé druhy nebylo mozné od
sebe v fad€ pripadi odlisit, odpovida jejich porazce po dovrSeni dvou let.

Uvnitf Starého Mésta prazského (13.—14. stoleti) 1ze postihnout nejen shody, ale i roz-
dily mezi nilezovymi celky. Na dvou mistech v PariZské ulici — ¢p. 68/V (12. stoleti)
a ¢p. 205/V (13. stoleti) bylo silné potlaceno zastoupeni kosti prasat vici kostem ovci
akoz. V kontextu dalsich lokalit se vSak jedna o fidky jev. Jednim z vykladd je pritomnost
Zidovského etnika, které je doloZeno v oblasti dne$niho Josefova nejpozdéji od 13. stole-
ti (Dragoun 2003; Polansky — Budaj 2017). Zména v rozloZeni zbytkd fauny tak mize
definovat jinou kulturni identitu. Zidovska naifzent tykajici se stravy ukladaji, které dru-
hy zvifat mohou byt konzumovény, jak maji byt zabity a jejich maso nésledné feznicky
a kuchyiisky zpracovano, aby bylo pfipraveno k poZivani v souladu s ritudlnimi predpisy
(napt. Greenfield — Bouchnick 2011; Valenzuela-Lamas et al. 2014). Presto je tfeba upo-
zornit, Ze teprve detailnéjsi vyhodnoceni vétSiny stavajicich a noveé nabytych osteologic-
kych souboril z Prahy miZe pomoci toto téma relevantnim zpisobem rozvést.

Vysledky archeozoologického rozboru souvisejici s aredlem dne$niho Klementina
¢p. 1040/1 v obdobi 13. az 14. stoleti, kde jiz pted polovinou 13. stoleti stdl dominikansky
klaster sv. Klimenta (Havrda — Kovdr 2011; Havrda — Kovdr — Zdérska 2015b), se od-
chyluji od vyse formulovanych zavéri pro Staré Mésto. Osteologicky soubor objeveny
v Klementinu je tvoren nezanedbatelnym mnoZstvim pozistatkii mladat (véetné né€koli-
kamésicnich) a dospélcti hovéziho dobytka (prevazné samic) i skopového bravu. Toto
zjisténi mize odpovidat predstavé lokalniho chovu hospodarskych prezvykavct oriento-
vaného na produkci mléka, masa nebo kizi (Albarella 2005). Také nemalé pocty kosti
kura, hus, a v neposledni fad¢€ i kachen, vyraznégji se prosazujicich hlavné v materidlu ze
14. stoleti, miZe svédcit o vyssi spotiebé ¢i chovu domaciho ptactva v aredlu konventu.
Porovname-li tyto poznatky s posudkem J. Mlikovského (1998b), zpracovanym rovnéz
pro Klementinum, najdeme nejen shodu v prevaze nalezt skotu (od velmi mladych telat
po adultni jedince), ve v&tSim mnozstvi kosti dribeze (16,6 % versus 19 % v této studii),
margindlnim vyznamu lovenych ptiku a savct (1,3 % ve srovnani s rozmezim 1,7-2,7 %
v této studii), ale i ojedinélém vyskytu kosti koni (u obou studif pod 1 %). Co se tyce
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chovu dobytka piimo v klaSternich komplexech, pak pro ¢eské prostredi neexistuji témer
zadna komparativni data. Za vyjimku lze pokladat archeozoologicky souhrn Z. Siivové
(2010) vyhotoveny pro benediktinsky klaster v Kladrubech, kde byl v souboru z obdobi
13. az 15. stoleti evidovan zvySeny vyskyt ndlezi prasat a kura, pficemZ u obou druhi je
uvazovano, Ze byly chovény piimo v aredlu klaStera, zatimco ostatni dobytek se pasl v je-
ho dosahu.

Zaveér

Na tzemi Prahy doSlo na poc¢atku vrcholného stfedovéku ke zméné ve spotifebé masa.
Rané¢ stfedoveéké soubory z oblasti Prazského hradu a Malé Strany charakterizuje vyssi
zastoupen{ nélezt prasat ¢i vét$i druhova diverzita lovené fauny. Soubory z predlokaéni-

(s

ho Starého Mésta prazského i z vrcholné sttedovékého mésta jsou typické vyssim zastou-
penim nélezd prezvykavct a minimdlnimi doklady divoce Zijicich druhti. Dominantnim
druhem, co se tyCe reprezentativnosti ndlezd, se stava tur doméaci. Popsand zména, o které
sveédci také archeozoologické zaveéry z jinych ¢asti Evropy (napt. Albarella 2006; Jarczyk
— Andrzejewska — Wozniak 2011; Makowiecki — Makowiecka 2014; Makowiecki 2016,
193-199), je pravdépodobné odrazem nejen kulturniho a ekonomického vyvoje spolec-
nosti, ale i environmentalnich zmén, napt. zmenSovani ploch lesu, doloZené i v palyno-
logickém zaznamu pro stredoveéké lokality prazské aglomerace (Kozdkovd et al. 2009).
RovnéZ se proménuje vékova struktura vyuzivaného dobytka. Porovnani archeozoologic-
kych dat z vice mist v rdmci jednoho aredlu, v naSem piipadé Starého Mésta prazského,
akcentuje variabilitu jednotlivych soubord, kterd je pravdépodobné odrazem odlisného
kulturn€ socidlniho prostfedi, at uz v piipadé stfedovekého Klementina, ¢i oblasti Josefova.

Prdce je vystupem projektu ,,Zvitata ve stredovékém mésté. Archeozoologie a analyza stabilnich izotopii*
(¢ 18-10003S) financovaném Grantovou agenturou CR a projektu ,, Zviata ve stiedovéké Praze: archeo-
zoologicky vyzkum a analyza stabilnich izotopii“ (¢. 20817) financovaném Grantovou agenturou Univer-
zity Karlovy. Vznik archeozoologické databdze byl podporen vyzkumnym infrastrukturnim projektem
ELIXIR CZ (MEYS grant LM2015047). Autori dékuji P. Taiblovi za zpristupnéni osteologického materidlu

Z Rybné ¢p. 682/1 a J. Kovdrnikovi za analyzu GIS.
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Trends in the consumption of meat
and other animal products in medieval Prague

A comprehensive archaeozoological analysis encompassing 23,000 finds of animal bones and teeth
from eight sites in the historical centre of Prague (in the city’s pre-location period and after the foun-
ding of Prague — Old Town) is aimed at learning more about the consumption behaviour of the medie-
val population and its food preferences with regard to the animal component of the diet. The work
also addresses the possibilities of animal production inside the urban agglomeration with respect to
local environmental conditions, cultural and economic characteristics of the population. The eval-
uated archaeozoological assemblages were divided into two geographic zones with assumed differ-
entiated social, ethnic or religious stratification of the population: (1) the area of Hrad¢any and the
Lesser Town (Prague Castle — north promontory and Malostranské ndmésti no. 2/I1I) and (2) Prague —
Old Town (Husova St. no. 240/1, Klementinum no. 1040/1, Kfizovnicka St. no. 71/1, PariZska St.
no. 68/V, PariZska St. no. 205/V and Rybnd St. no. 682/I). The dating of the osteological finds from
Prague falls within the period between the end of the 8" century up to the 14" century. A comparison
of the archaeozoological assemblages was conducted on the level of the representation of taxa and
different sex and age groups.

The early medieval archaeozoological assemblages from the western suburb of Prague Castle
and the Lesser Town (the south suburb of Prague Castle) both have a large number of finds of do-
mesticated animals compared to wild animals (max. 2 %), greater species diversity of hunted game
and a high predominance of pig remains compared to other raised animal species. At the same time,
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they are almost the same in the representation of bones of domesticated fowl (5 %). The fattening
time of domesticated pigs changed over time. Whereas between the 8" century and middle of the
11" century the majority of pigs in the assemblage from the Lesser Town were slaughtered by the
age of 18 months, the assemblage from Prague Castle — north promontory dated to a later period
(12—13" century) documents an extension of the fattening period of pigs to 1.5-2 years, which
indicates efforts to reach a higher slaughter weight. Pigs younger than six months and older than two
years were also confirmed at both suburbs of Prague Castle, though to a limited extent. More than
half of the domesticated cattle in the Lesser Town assemblage were slaughtered after reaching the
age of six, i.e. after they could no longer be used for labour purposes, milk production, and repro-
duction. Sheep and goats were preferred for their meat. However, several finds of these ruminants
document that their use could have been broader (meat, milk, possibly wool). The slaughter age of
these farm animals in assemblages from the Prague Castle suburbs in both time periods shows signs
of a consumer economy. And yet, due to the fact that other age categories are also represented, es-
pecially of pigs and cattle, this model of animal production and consumption need not be the only
possible one. Some signs of a self-sufficient economy also appear in this part of Prague. The archaeo-
zoological data that served as the basis for estimating these economic models have characteristics
similar to the early medieval rural sites of TiSice and Liboc near Prague.

The archaeozoological assemblages from different sites in Prague — Old Town have the same
characteristics. This mainly concerns either no or a minimal proportion of bones of wild animals, the
horse remains only in the small units and a high percentage of bones of cattle (typically over 40%).
Another common element in the compared assemblages is the decreasing importance of sheep and
goats over time. Typical for the high medieval assemblages with regard to slaughter age is a pre-
dominance of the teeth of pigs 1.5 to 2-3 years of age and cattle up to 3 years, i.e. stock animals.
In absolute terms, fatter pigs with a higher live weight provided a greater amount of meat and sep-
arable fat. There are also some differences among the assemblages in the area of the Old Town. One
example is the osteological assemblage from the Klementinum monastery grounds in the 13%—14" cen-
tury containing a significant number of remains of young animals (including those only several
months old), adult cattle (mainly females) as well as adult sheep and goats. This finding is consist-
ent with the idea of the local raising of ruminants focussed primarily on the production of milk and
the subsequent acquiring of meat or hides. Another example is the possible influence of the Jewish
community on the composition of the archaeozoological assemblages from the 12"-13" century in
PariZska St., where pig bones are scarce.

The market sale and consumption of farm animals (alternatively livestock production inside the city)
in medieval Prague does not have a uniform character and cannot be defined using a single economic
model. Although the archaeozoological assemblages share certain identical attributes, they have many
differences in both spatial and temporal levels. These could be conditioned not only by the socio-
cultural and economic development of medieval society, but also environmental and other changes.
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Gordon Noble: Woodland in the Neolithic of Northern Europe. The Forest as Ancestor. Cam-
bridge University Press, Cambridge 2017. ISBN 978-1-107-15983-9. 222 str.

Gordon Noble ptichazi s novou knihou zaméfenou na les v neolitu severni Evropy. Sdm si hned
v predmluvé poklada otazku, jak studovat néco, co uz neexistuje? Z konzervativniho tabora bychom
se mozna dockali odpovédi, Ze pravéky les lze studovat pomoci palynologie. To je jisté pravda,
avSak jen z¢4sti, a autor se to snaZ{ ukdzat ve své nové knize, kde neoliticky les zkouma archeolo-
gicky, resp. transdisciplindrné. Za sviij region zajmu si vybral Britské ostrovy a Skandinavii véetné
Jutského poloostrova. Poéatky neolitu v této oblasti spadaji az k letim 41004000 pf. n. 1., vétSina
pojednavaného obdobi je tedy synchronni s ceskym eneolitem. Kniha je rozdélena do sedmi kapitol
a nechybi ani poznamkovy aparat a vécny rejstrik.

Hned v tivodu (Introduction: Engaging with the environment) Noble upozoriiuje, Ze lesy a dievo
(na rozdil od kamene, bronzu a Zeleza) nejsou béZné ve védeckém hledacku archeologie, a to i pesto,
Ze dievo jako materidl tvofilo podstatnou ¢4st hmotné kultury a lesy vétSinovou komponentu teh-
dejsi krajiny. Na lesy v minulosti se zaméfuje palynologie, kterd vSak do zna¢né miry pomdji jejich
socidlni rozmér. Proto je hlavnim tdkolem této knihy ukdzat, jak neoliticky ¢lovék v zalesnéném
prostredi Zil, jak jej vyuZzival a jak mu rozumél. V jedné z podkapitol se nim dostava historické
perspektivy definovani neolitu a jeho vztahu k Zivotnimu prostiedi. Skrze priklady J. Lubbocka ¢i
G. V. Childea ilustruje, Ze separace lidské kultury a piirody je konstruktem zdpadni spolecnosti,
jehoZ koteny lze dohledat aZ v dobach osvicenstvi. Na antropologickych piikladech Noble ukazuje,
Ze stromy a lesy jsou mnohde soucasti lidskych komunit a zaujimaji aktivni roli v socidlnim Zivoté.
Neoliticky ¢lovék se tak sdm od prirody neodd€loval, ale plné ji zahrnoval do svého socidlniho Zivo-
ta. Toto pojeti autor podporuje i prehlednou literarni resersi z dal$ich humanitnich véd. Pri defino-
vani neolitu se dostava i k novinkam zemédélského zpisobu Zivota, které zasadné zménily interak-
ce Cloveka s Zivotnim prostfedim. Introdukce domestikantli a s nimi spojené aktivity ovliviiovaly
miru odlesnéni, vytvafely iplné nové biotopy (napt. zahrady), ménily interakce s divokymi druhy
(napt. vytlaovani z pivodnich stanovist, kiizeni divokych a domestikovanych prasat) nebo vedly
k odebirdani mnoZstvi biomasy (napf. lesni pastva, t€Zba letniny). V tivodni kapitole samozrejmé
nemtize chybét ani kriticky vycet dosavadniho badéni o lese v oblasti riznych védnich disciplin.
UZite¢né kritickym se tento vycet stava zejména v ¢astech zmitiujicich ignoraci socialnich rozmérd
lesa a obecné Zivotniho prostredi ze strany palynologie a environmentaln{ archeologie.

Druha kapitola (The Forest in the Neolithic of Northern Europe) predstavuje les v severni Evropé
v dob€ neolitu zejména z pohledu palynologie a dalsich paleoenvironmentalnich véd. Kratk4 dvodni
¢ast se vénuje holocennimu obdobi bezprostredné po tstupu kontinentdlniho ledovce a diskutuje tak
interakce mezolitickych lovecko-sbéra¢skych komunit a lesa. S transformaci na zemédélsko-paste-
vecké spolecnosti na pocatku 4. tisicileti pf'. n. 1. nejen kvantitativné roste lidsky vliv na lesni porost,
ale i kvalitativng se tento vztah méni. To se projevuje ojedinélou evidenci pylovych indikatort obili,
pastvy a planych rostlin otevienych stanovist. I presto, Ze lesnich porosti od této doby ubyvalo,
tvoril tento typ vegetace zasadni soucdst neolitické krajiny. Ze Skandindvie mame doklady o vyraz-
néjsich odlestiovacich aktivitich zejména ze 3. tisicileti pf. n. 1., avSak i zde se evidence lisi podle
geografické polohy vici pobiezi. Zatimco ve vnitrozemi byla mnohd mista stéle ¢lovékem spiSe
nepoznamendna, na pobfeznich lesich byl lidsky vliv o poznéni znatelnéjsi. Zejména na Jutském
poloostrové dochédzelo k postupnému odlesiiovani{ a pretvareni primarniho lesa s dominantn{ lipou
v ktoviska lisky a bfizy ¢i obhospodarované pareziny. Nutno vSak dodat, Ze pafezinové hospodare-
ni v tomto regionu probihalo jisté jiz v mezolitu (Kloof3 2014). Duilezitym aspektem neolitického
vyuZiti krajiny bylo také opousténi a ndsledné zartstani do podoby primérniho lesa. O tom mame
doklady i z Britskych ostrovi, kde sice na po¢atku neolitu k deforestaci dochdzelo, avSak kolem
roku 3500 pf. n. l. se zd4, Ze se intenzita lidského vlivu sniZila a lesni vegetace se opét rozsifila.
Neolitick4 krajina tak byla charakteristickd svou dynamikou, ve které se neustale proplétaly procesy
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odlestiovan{ a regenerace lesa. K zdsadnimu otevieni krajiny zde doslo aZ v dobé bronzové, cemuz
napomohly nové technologie — kovové ndstroje.

Kli¢ovym artefaktem, diky némuz mohlo byt Zivotn{ prostiedi clovékem ménéno, se zabyva teti
kapitola (Altering the environment). PoCatek vyuzivani kamennych seker Sel ve vétSin€ evropskych
regiont ruku v ruce se zavedenim péstovani a chovu domestikantd. Sekery tak umoznily efektivné
Zit v krajiné, do které neolitické komunity zavadély nové druhy rostlin a Zivocdicht. Velka ¢ast kapi-
toly priblizuje vysledky experimentu s kicenim stromu originalnimi neolitickymi sekerami v dan-
ském lese Draved, ktery probéhl v 50. letech 20. stoleti. Jednotlivé aspekty experimentu jako upev-
néni artefaktt, postaveni téla, efektivita prace, zkuSenost ¢i hodinovéd dotace jsou porovnaviny
s novejsi archeologickou a antropologickou literaturou. Nasledné autor demonstruje, Ze severoev-
ropsky neolit je v podstaté obdobim seker (,,axe age*), protoZe ty umoznily nové zplsoby interakce
¢lovéka s pifrodou. Takové interakce (napt. kdceni primarniho lesa) se nejen odrdzely v lidskych
télech, ale vyZadovaly i ndrocné procesy planovani a zvazovani rizik. Vyraznd praktickd funkce
tohoto artefaktu se samozfejmé odrazila i v jeho tzkém spojeni s kosmologii a socidlnim Zivotem
neolitickych komunit.

Na droveti krajiny se Gordon Noble dostdva ve své ¢tvrté kapitole (The woodland landscape).
Hned v dvodnim odstavci piSe, Ze pfi vyzkumu lesa na sebe nardZeji dv€ pojeti. Palynologickd per-
spektiva vyuZivajici exaktni metody piirodnich véd a piistupy post-procesudlni archeologie zamére-
né na socidlni konstrukci a vyznam prostoru a mista. Zadny z t&chto postupi nenf zcela vyhovujici
a jedinou cestou je integrace obou. Paleoekologickd data by pak pfispivala k lepSimu pochopeni
prostoru, protoZe lesni prostfedi ma zdsadni vliv na lidské vnimani{ a chapani krajiny. Tento pristup
autor nasledné demonstruje na etnografickych ptikladech a dvou piipadovych studiich. Na piikladu
charakteristické niZinné krajiny Anglie a obytnych aredli konzervovanych mohylovymi ndspy
v Dansku ukazuje, jak interpretativné kombinovat vysledky palynologickych studii a archeologic-
kych vyzkumti.

Les vnimany jako architektura (The forest as architecture) se stal predmétem dalsi kapitoly.
Stromy jsou vybornou ukdzkou stirdn{ rozdilu mezi pfirodou a kulturou. Jejich podoba totiZ miZe
byt vysledkem jejich pfirozenych vlastnosti a vlivu €lovéka, resp. jim chovanych zvitat, ktery na né
maji. A podobné 1ze nahliZet na celé lesni porosty, které, jak autor zdlraziuje, lezi ¢asto mimo
skupinu tradi¢nich vyzkumnych témat terénni archeologie. Na né€kolika piipadech (napf. neolitické
ohrazeni Sarup) je zde ndzorné ilustrovano, jak byly jamy po vyvratech nebo i stdle Zivé stromy
intencionalné zakomponovany do neolitické architektury. Takovou roli stromt v krajiné nelze samo-
zi'ejmé vibec rozeznat palynologickymi metodami, a role terénniho archeologického vyzkumu je zde
naprosto zdsadni. Mezi dal$§imi zmifiovanymi piiklady, kde se velmi organicky proplétd neolitickd
architektura se stromy, je ohrazeni v Ettonu, kde byly v piikopech udrZovény parezinové obhospo-
dafované stromy, a dfevéna platforma v lokalitd Alvastra ve Svédsku. Tam byly souddsti dfevéné
konstrukce i vrbové vymladky, které béhem pouZivéni této stavby nadale rostly. Tato stavba byla tedy
dilem stavéna a dilem rostla. Gordon Noble také upozoriiuje, Ze pri vytvareni néjaké architektury je
nutné brét v tivahu i odstrafiovani lesa. Myceni totiZ také vytvari specifické vlastnosti daného mista.
V kapitole jsou ndm tak predloZeny situace, kdy myceni lesa rozhodné nebylo motivovédno touhou
po zemédélské ptidé. Na prikladu monumentu typu cursus v Draytonu Noble ilustruje, Ze se neoli-
ti¢ti zemédélci a pastevei nechovali podle soucasného kapitalistického vidéni svéta, kde vyrobci
optimalizujf vklady a maximalizuji zisky, ale vénovali velké mnoZstvi energie odlesnéni znacné
&asti krajiny kvili nasledné vystavb& monumentu. Usili, které bylo vynaloZeno na odlesnéni 15 ha,
tak mélo nejen kolektivni charakter, ale i pfevySovalo svou naro¢nosti naslednou stavbu. Dal$im
podobnym pifkladem je stezka Walton Heath vytvotend z proplétanych panelti, na néZ byly pouZity
desetitisice vymladku lisky s $itkou 18-26 mm, pochdzejici z dlouhodobé obhospodarovaného a roz-
sahlého lesa. Z prikladt v této kapitole je jasné, Ze zaméiime-li svou pozornost jen lidsky vliv na les
a odlesnéni (podobné jako palynologie), pfijdeme o znacnou ¢ast evidence struktury neolitického
Zivota, kde les hrél aktivni roli.

Predposledni kapitola rozebira dlohu dieva pti stavbé monumentalnich staveb (The environment
as ancestor: Timber monumentality). Role tohoto materidlu je totiZ n€kdy pfi zkoumédni monumen-
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tality opomenuta ve prospéch trvanlivéjsich kamennych staveb. Dfevéné monumentaln{ stavby se-
verni Evropy mély mnoho podob — Noble sem zahrnuje jednoduché stavby ze dvou rozptilenych
kment, kruhy ohranicené kily, procesni stezky i obrovské ohrazené aredly. Déle ndzorné ukazuje,
Ze neolit je obdobim, kdy se zdsadné€ zménily interakce lidi a jejich Zivotniho prostredi, coZ se proje-
vilo i tim, Ze mezi relevantni spolecenské cile patfila i stavba dfevenych (i jinych) monumentalnich
staveb. Nicméné nelze si predstavovat, Ze mezolitickym lovecko-sbéracskym spole¢nostem devéné
stavby nic nefikaly. Pravy opak ostatné dokazuje rozmérny totemovity monument objeveny v bez-
prostiedni blizkosti Stonehenge. V dalsich pasazich se dozvidame o duleZitych lokalitach, na kterych
je ilustrovano spojeni mrtvych a stromd, resp. dfeva. Ty jsou totiZ ¢asto pouZity jako konstrukéni
prvky mohyl, hrobovych komor ¢i jako rakve. Autor argumentuje, Ze mnohé z téchto stromi mély
vice nezZ metr v primeéru a jejich pokécent, transport ¢i rozpilent stilo pohrbivajici komunitu znacné
usili, planovani a védomou snahu o eliminaci rizik, ktera s kicenim nékolikasetletych dubi souviseji.
Stromy a mrtvi také mohli byt propojeni v kosmologickém systému, a to skrze materialitu dieva
(a stromu), které neni neménnou surovinou, ale postupné roste, starne, umira a nakonec se rozklada.
Lesy, stromy a dfevéné monumenty tak byly integralni sou¢asti neolitickych spole¢nosti, kde, podle
Gordona Noblea, aktivné ztélestiovaly Zivotni cyklus.

V posledni kapitole (Extending roots: Conclusions) se do¢kavame zavéri vyzkumného dsil{ auto-
ra. Nejdiive si vSak precteme Zivy popis situaci kdceni lesa a stavby dfevéného monumentu, ktery
je jesteé doplnén nékolika ilustracemi z prostiedi 3D rekonstrukei. Noble zde konstatuje, Ze, na rozdil
od jinych autorl a autorek s tradiénim pojetim, on se neztotoZnil s oddélovanim piirody a kultury,
a snazi se ukdzat, Ze neolit nebyl obdobim, kdy by se lidé né¢jak vymarovali a separovali od prirody,
ale jejich vztah k Zivotnimu prostredi se transformoval diky ekonomickym zménam. Transformace
tohoto vztahu pak méla dilezity vliv i na obecnou konceptualizaci svéta. Neoliticti lidé tak Zili ve
svété, ktery nebyl nikdy staticky, nybrZ se neustdle ménil, stejné jako lesy v jejich krajin€ nebo dievo
v jejich stavbach. Noble také shrnuje, Ze diky rozsahové vétsim i kvalitativné odliSnym zdsahtim do
krajiny miZeme pocitat u neolitickych spolecnosti s vétS§im dirazem na reciproéni vztah ke krajiné
a predktm, se kterymi méli mnohem bliZ§i vztah. Lesy, stromy, dievo a aktivity s nimi spojené také
byly soucdsti socidlniho Zivota neolitickych komunit. Skrze stavbu dfevenych monumentélnich sta-
veb dosahovaly urcité skupiny svych cilii a pran{ a pouZité materialy toto zprostredkovavaly. Techno-
logické zmény tykajici se krajiny také staly za zménami socidlnimi, coZ Ize nejlépe vidét na zave-
deni seker z riznych materidli. Gordon Noble uzavira svou knihu o neolitickych lesich pfiznaénym
.people shape environments, but environments also shape people* (str. 187).

Jak tedy tuto knihu hodnotit? Z pohledu archeologa ptisobiciho ve stiedni Evrop€ je samoziejmé
pifnosny vycet nejriznéjsich archeologickych a paleoekologickych lokalit severni Evropy. Mnohem
omezovat tradiénimi hranicemi védeckych obori a naprosto pfirozené a efektivné kombinuje poznat-
ky jak environmentalnich véd, tak archeologie a antropologie. Jeho perspektiva je prevazné archeo-
logicka, avSak ostatni obory u néj nejsou ,,ve sluzbach archeologie*, ale jsou kvalifikované a plnohod-
notné vyuzity. Svym pocinem tak velmi povedené ukazuje, Ze pfi vyzkumu lesa v minulosti je Cisté
paleoekologicky ¢i archeologicky pohled silné nedostatecny. Kniha také dokazuje, jak je prinosné
brat v dvahu socidlni Zivot pii zkoumdani Zivotniho prostredi a naopak. Tyto aspekty lidského svéta
jsou totiZ neoddélitelné provdzéany a pro plné pochopeni je oddélené zkoumat nemd snad ani vyznam.
Téma lesa a dfeva v pravéku neni ¢eskojazycné archeologické komunité nezndmé (napt'. Dreslerovd —
Sddlo 2000; Dreslerovd 2012), proto se domnivam, Ze recenzovand kniha velmi dobte dopliiuje skalu
pristupi a nastifiuje aktudlni trend ve vyzkumu na pomezi pfirodnich a humanitnich véd.

Jan Kolar
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Ivana Bohicova — Jaroslav Podliska (eds.): Pru-
vodce prazskou archeologii: pamatky znamé,
neznamé i skryté. Archeologicky tstav AV CR,
Praha, v. v. i. — Néarodni pamatkovy ustav, Praha
2017. 335 str.

Existence archeologie jako védy je pevné spo-
jena s celospolecenskou objednavkou a zajmem
Siroké verejnosti o poznatky, které prindsi. Bez po-
zitivni vazby mezi soucasnou spolecnosti a naSim
aktudlnim vyzkumem by archeologie ztratila svij
smysl. Podminkou tspésného plsobeni archeolo-
gie smérem k verejnosti je kromé kvalitniho za-
kladniho i aplikovaného vyzkumu také efektivni
sebeprezentace. Ta muiZe nabyvat riznych forem
pocinaje senzacnimi zpravami v aktudlnim zpra-
vodajstvi pres oblibené archeoparky spojené s tzv.
living history ¢i moderni digitdlni muzea s virtudln{
realitou az k populdrné-nau¢nym publikacim. Po-
sledni ze jmenovanych forem se miZe zdét v dne$ni
digitdlné zrychlené a na z4Zitky orientované dobé
ponékud staromilskou. Presto se vSak stale jedna
o jeden z nejoblibenéjsich zplisobl popularizace
védy, kterd tak miZe mit nejen atraktivni, ale i hod-
notnou a informacné bohatou podobu. Presné ta-
kové je i publikace, kterou v ramci projektu NAKI
ptipravil Siroky kolektiv (17 spoluautord) pod ve-
denim Ivany Bohacové a Jaroslava Podlisky.

Praha je idedlnim objektem popularizaéni ¢in-
nosti. Stoji v symbolickém stfedu ndrodniho dis-
kursu o ¢eské identité, zaroveii je atraktivni lokali-
tou, kam proudi davy turistl, z nichZ ur¢itd ¢ast
mé zdjem i o kulturné-historicky kontext mista.
Poptéavka po archeologickém priivodci je tim pre-
dem zajiSténa. Ta vSak automaticky nemusi gene-
rovat kvalitu na strané nabidky. Je sympatické, Ze
kolegové z prazského Archeologického ustavu
AV CR, Nérodniho pamétkového tdstavu, spolec-
nosti Archaia a Muzea hlavnitho mésta Prahy ne-
zneuzili této situace a vytvorili po vSech strankach
kvalitn{ dilo, které neoslovi jen laickou, ale i od-
bornou vetejnost.

KniZka praktického kompaktniho formatu (coz
by mélo byt u privodcl pravidlo, které vSak neni
vzdy dodrzeno — viz napf. Archeologicky atlas
Cech), ktera se vejde i do vétsi damské kabelky, je
strukturovana tak, jak bychom od publikace po-
dobného tdcelu ocekdvali. V dvodnich kapitolach
autofi stru¢né shrnuli déjiny archeologického
badani na tzemi Prahy, popsali metodu vyzkumu
v méstskych jadrech a nezapomnéli ani na obliga-
torni kapitolu o pfirodnim prostfedi. Autofi strucné
zminili i soucasnou podobu organizace vyzkumné
¢innosti v Praze, pfi¢emz jmenuji rtizné pravni sub-
jekty, které zde ptisobi (véetné vice ¢i méné kon-
troverznich soukromych, tzv. servisnich firem —

Nové publikace

k tomu viz Bouzek et al. 2010), aniZ hodnotili
efektivitu ¢i kvalitu takového systému. Pouze klad-
né ocenili koordinaéni roli Prazské archeologické
komise, s ¢imZ lze bezpochyby souhlasit.

Vlastni priivodce je rozdélen do Sesti hlavnich
¢asti podle katastrdlnich dzemi, pricemz posledn{

Velké Prahy. Kazdy oddil je uveden vstupni ¢asti
s obecnymi informacemi o dané ¢asti aglomerace,
véetné detailni mapy s lokalizaci archeologickych
pamatek, které se zde nachazeji. Za kazdym z téch-
to oddild je pfipojen exkurz, kde jsou detailné
a v SirSim kontextu pojednany fenomény typické
pro dané tizemi — napt. pohrbivani, architektura kos-
teld a kl4stert, vefejnd prostranstvi, femesla apod.

Jednotliva hesla prezentuji archeologické pa-
matky rtznych druhd, tj. jak stavebni objekty, jaky-
mi jsou kostely, dvorce a dvory, mosty, klastery ¢i
domy, tak plosné relikty jako predmosti, opevné-
ni, pohrebisté a namésti ¢i (v pripadé Velké Prahy)
cela hradiska a vesnice. Pfitom ale udrzuji jednot-
nou strukturu. Na zacatku jsou graficky zvyrazné-
ny hlavni identifikacni udaje — adresa, souradnice
GPS a charakteristika pamatky. Grafické symboly,
jejichz kli¢ se nachazi na zéloZce desek knihy, cha-
rakterizuji lokality z hlediska jejich datace, funk-
ce, pristupnosti apod. Shodna je vnitin{ struktura
textu hesel, ktery se vZdy sklddd z historie mista
a jeho archeologického popisu. Na konci je uvede-
na literatura, piistupnost a dopravni spojeni. Kaz-
dé heslo je doplnéno bohatou barevnou obrazovou
dokumentact, tvofenou detailnimi planky, terénni-
mi fotografiemi, vedutami, profily i vyobrazenim
nélezti. Ve pusobi jednoduse a piehledné.

Za obét této formé padla detailnéjsi diskuse
o intepretaci nékterych pamatek. Piikladem budiz
hned prvni heslo, kterym je kostel Panny Marie na
Prazském hrad€. Autofi sice zmifuji problémy
s jeho vyzkumem spojené, ale sami se nepoustéji
do rozséhlejsi polemiky, ktera ostatné stale probiha
(napt. Stefan — Wihoda eds. 2018). To lze povazo-
vat za Stastné rozhodnuti, nebot solidn{ knihy po-
puldrn€ nauc¢ného charakteru majf prinaSet zavery,
které jiz proSly ohném oborovych diskusi a v da-
ném okamziku predstavuji vétSinovy odborny na-
zor na danou problematiku.

Recenzovana kniha je zakoncena standardnim
mistnim rejstifkem, medailonky ptednich praz-
skych archeologti a slovnickem odbornych pojmi.
Seznam odborné literatury je pomérné obsdhly
a neni omezen pouze na nékolik vybranych titult.

Kniha se vyznacuje vynikajicim grafickym
zpracovanim i kvalitnim tiskem. Je ndsledovéni-
hodnym prikladem popularizace archeologie a jako
takova bylo po zésluze ocenéna v soutézi o Cenu



Archeologické rozhledy LXXI-2019 557

Zlaty mamut Karla Absolona za rok 2018. Lze jen
doufat, Ze brzy vyjde i jeji anglickd mutace, kterou
by jisté ocenili pocetni zahrani¢ni navstévnici
naseho hlavniho mésta. Ceska verze se jiz dockala
druhého vydani.

Jiri Machacek
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Déjiny staveb 2018. Sbornik vybranych referati
z konference v Plasich konané ve dnech 6. 4. —
8.4.2018. Vyd. Klub Augusta Sedlacka, Plzeri 2018.
302 str.

Sbornik Déjiny staveb pokazdé obsahuje radu
uziteénych ¢lankt pro archeology stfedovéku
a novoveku. Pravidelné mezi né€ patii prispévky
J. Varhanika (27-32), ktery se tentokrat vénuje
stavebnimu vyvoji velkého rozmberského hradu
Div¢iho Kamene. Rozsahlé zficenina vypinajici se
nad vltavskym ddolim predstavuje jeden z nejdi-
tury a kultury bydleni spolecenskych elit lucem-
burského obdobf, s tim ale ostfe kontrastuje maly
zajem dosavadniho specializovaného badani. Var-
hanikova pozornost je uptena na stopy po zaniklé
zastavbé v severnim parkdnu paldcového jadra.
Autor jeji existenci doklada na zdkladé otiskd zmi-
zelych konstrukef a komunika¢niho schématu par-
kanu, jak o ném vypovida nékolik dochovanych
branek v hradebni zdi. Predpoklada, Ze jedna ze
zaniklych staveb fungovala jako hlavni hradni ku-
chyné. Jako vstup do této prostory interpretuje roz-
mérny otvor v hradbé mezi parkdnem a nadvorim
paldcového jadra, pricemzZ vyjmenovava znaky vy-
lucujici, Ze Slo o branu (absence ostén{). Doufejme,
Ze Clanek se stane impulzem k diikladnému zkou-
man{ architektury mimotadné hodnotného hradu.

V referovaném svazku je tradi¢né zastoupena
i problematika stfedovékych vesnickych kosteld.
Z pohledu archeologie stoji za pozornost ¢lanek
M. Falty (141-156) o stfedovékém stavebnim vy-
voji kostela v Oleskach u Prahy. Autortiv zdjem je
soustfedén na relativné dobre dochované zdivo ro-
manského jadra, které podrobuje analyze z hledis-
ka technologie vystavby. M. Buroni, E. Rackova

aJ. Slavik (113-122) na zdkladé operativnich pra-
zkumti zevrubné rekonstruuji stfedovéky stavebn{
vyvoj v jadru rané gotického kostelika ve Starém
Mésté nad Metuji, do jehoZ farniho obvodu pivod-
né spadal Néchod. Periodizaci stavebnich fazi se
autortim podafilo z¢&4sti ukotvit pomoci dendrodat.

Jednim z nejpodstatnéjSich piispévkd sborni-
ku je ¢lanek V. Pavelky (251-270), jenZ prezentuje
vysledky operativniho prizkumu kaple sv. Anny
u Jemnice. Barokizovand stavba se nachdzi v ared-
lu stfedoveékého kostela sv. Vita, resp. v prostoru
zaniklého frantiSkdnského klastera, ktery stdval
na navrsi nad stfedovékym méstskym jadrem.
V literature dosud panoval nazor, Ze kaple vznikla
v 18. stoleti. Pfi posledni opravé fasad se vsak po-
dafilo zachytit fadu diikazt stfedovékého staif ob-
vodového zdiva, autorem datovaného na prelom
15. a 16. stoleti. Pavelkiv ¢ldnek proto vndsi fadu
novych podnétl do diskuse nad stavebni podobou
klastera, jiz v posledni dobé vyrazné posunuli
archeologové.

K archeologii md hodné blizko obsdhly pri-
spévek P. Rozmberského a P. Mikoty (173-219),
kteii se na prikladech z Plzenska zabyvaji forma-
mi ohrazeni novoveékych obor. VétSina prezen-
tovanych dokladd se dnes nachdzi v pokrocilém
stadiu rozpadu, nékteré jsou zcela pokryty drnem.
Autori peclivé probiraji typologii stavebnich resSe-
ni ohrazeni, bran a jinych otvort rozli¢ného tcelu
(zejména z&b&hl pro lovenou zvér, nebo naopak
propustkil pro drobné Zivocichy).

Jan Kypta

Volkmar Geupel — Yves Hoffmann: Archéolo-
gie und Baugeschichte des ehemaligen Benedik-
tinerklosters Chemnitz. Die Ausgrabungen im
SchloBbergmuseum 1981-1993. Landesamt fiir
Archiologie Sachsen, Dresden 2018. 167 str.

Autofi se fadi k prednim saskym archeologim
sttedovéku a neméné uznavanym specialistim na
romanskou a gotickou architekturu, bezpecné
zachazeji i s pisemnymi prameny. Uvedené kom-
petence rovnou mérou uplatnili pfi praci na mono-
grafii o nékdejSim benediktinském opatstvi v Sas-
ké Kamenici, v jehoz zdech dnes sidli méstské
muzeum. Vysledek v podobé syntézy dosavadnich
znalosti o déjinach a stavebnim vyvoji klastera ne-
zaostdva za ocekdvanimi ani po koncepcni strin-
ce, ani rozponem pojedndvané latky, ani kvalitou
obrazového doprovodu.

Kniha je umné strukturovana tak, Ze rizné za-
méfeni badatelé mohou pri cetbé vynechdvat pro né
nezazivné pasdze, aniZ by ztraceli prehled o pod-
statnych informacich. Orientaci napomahaji kratka
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a dil¢i shrnuti. Vibec nejdikladnéji, prece vSak
prehledné je prezentovan zachranny archeologicky
vyzkumu kl4stera. Ctenaf tedy neni ochuzen o de-
tailni dokumentaci ndlezovych situaci a tradi¢ni
rozbory drobné hmotné kultury vcetné bézné kera-
miky. Zkratka neprichdzeji ani historici uméni,
ktef{ pfi srovndvacim vyzkumu s povdékem vyu-
ziji bohatou fotografickou dokumentaci pocetné
dochovanych architektonickych prvki, prevazné
pozdné gotickych. Kniha si ziskd prizeni i mezi
historiky, nebot autofi pfitazlivé vyloZzili stavebni
vyvoj klausury a konventniho kostela na principu
zrcadla zfeteln€ odrazejiciho prizniva, nebo naopak
svizelna udobi existence mistni feholni komunity.
Hlavni vykladova linka vede po chronologické ose,
jez je v uzlovych, vzajemné dosti vzdalenych bo-
dech konstruovana na zékladé vypovédi pisemnych
pramend. Vlastni periodizace stavebnich fézi je
definovana archeologickymi metodami a formaln{
analyzou dochovanych architektonickych prvka.
Ve vzdilenosti 1,5 km od stfedovékého jadra
podstatné mladStho mésta situovany klaster zauji-
ma temeno nevyrazné vyvySeniny v nivé reky
Kamenice. ZaloZen byl roku 1136 cisafem Lotha-
rem III. v tehdy neosidleném piedhtii Krusnych
hor. Privilegia udélena mnichtim z doby kratce po
jejich prichodu napovidaji, Ze v o¢ich zemépént
bylo klasterstvi zamysleno jako zarodek plosné
kolonizace. Zaopatreni ale nebylo dostatecné, po-
¢ateCni etapa se proto hodné vlekla, nez nastala
uplna konsolidace feholniho domu. Z pisemnych
prament vyplyva, Ze do poloviny 13. stoleti zdejsi
komunita bratfi balancovala na hrané existence.
S tim korespondujf archeologicka a stavebnéhisto-
ricka zjisténi o tehdejSim skrovném architektonic-
kém razu konventu. Autofi se domnivaji, Ze teprve
kolem roku 1300 zapocala proména dieveéné klau-
sury ve zdénou. Dostavbu kostela do celokamenné
podoby kladou do samého konce 1. tetiny 13. stole-
ti, kdy podle jejich nazoru naraz vyrostlo bazilikal-
ni trojlodi jakoZto piistavba k vychodnimu zavéru
s trojici apsid, jenz datuji do 60. let 12. stoleti.
Trebaze 14. stoleti predstavovalo obdobi po-
zvolného vzmachu v dé&jinach klastera, prostredki
na prestavby se dostdvalo jen v omezené mite, coz
autofi ndzorné demonstruji na piikladu postupné
vystavby kamenné kifZové chodby. Ve 14. a 15. sto-
leti sestavala klausura pouze z dvojice zdénych
kridel. Jedno vzniklo kolem roku 1300 zaroven
s vychodnim ramenem kiiZové chodby, a to jako
soubézny trakt. Jizni, o pil stoleti mladsi kiidlo
pfibylo dodate¢né vici obvodové zdi rajského
dvora, pficemz k ni bylo pfipojeno napfi¢, nikoli
ovsem kolmo (jak by byvalo odpovidalo analo-
giim), ale nezvykle Sikmo. Neorganické napojeni

si autori vysvétlujf respektovanim starsi (dievéné)
zastavby pri budovani nového kiidla klausury.

Puvodni jadro vychodniho k¥idla klausury se
dodnes z velké casti dochovalo, a to vcetné rady
pozoruhodnych tesanych osténi a klenebnich prv-
ki. Zbytky pti¢ného kiidla, zaniklého v disledku
prestaveb na konci stfedovéku a v pozdéjsim ob-
dobi, zachytil archeologicky vyzkum. V sondéach
zasahujicich do nékdejsiho interiéru jizniho kiidla
se podarilo ucinit objev mimorddného vyznamu.
Nalez teplovzdu$né pece v klasternim prostredi
neni vyjime¢ny jako takovy, v celém pudorysu od-
kryta konstrukce ale vynika instruktivnim stavem
dochovani. Nechybéji ani takové detaily, jako je
tfeba kamenna posuvna kryci deska obsluzného
otvoru topné komory.

Nez byl klaster roku 1539 zruSen v disledku
reformace a zménén v zemépanskou rezidenci
(diky cemuz si aredl podrZel hodné ze svého stre-
dovékého vzhledu), prodélal rozsdhlou pozdné
gotickou prestavbu, kterd teprve komplexu dodala
ucelenou ctyrkiidlou podobu. Architektonické
upravy byly natolik dalekosahlé, Ze opat, ktery je
inicioval, si vyslouZzil povést druhého zakladatele
klastera. Zavérecnou stavebni etapu autofi postihli
hlavné na zdklad€ stavebnéhistorického prizku-
mu, archivnich pramenti a nékolika baroknich vy-
obrazeni. Vnitfni dispozici jednotlivych kiidel se
jim podafilo relativné detailné rekonstruovat po-
dle inventare klasterniho vybaveni, vyhotoveného
kréatce po odchodu feholniki.

Kniha nejenze vyznamné obohacuje monas-
teriologické badani ve stfedni Evropé, ale také
podnécuje k zamysleni nad obecnymi otazkami.
Predstavuje totiZ piikladny vzor efektivity pfi pro-
pojovani rtiznych odvétvi historickych véd. Pokud
by vysledky archeologického vyzkumu kldstera
v Saské Kamenici byly publikovany samostatné,
na hodnoté by samoziejmé neztratily, jejich vy-
znam by ale nebyl dostatecné zfejmy. SoubézZné
s referovanou monografii vysla jest€¢ jedna kniha
specidlné vénovana byvalému benediktinskému
opatstvi v Saské Kamenici. Je to doprovodna pub-
likace k vystavé. Vedle obsdhlého katalogu arte-
faktti rozli¢né povahy (napt. listin, rukopist, archi-
tektonickych prvki) zahrnuje i nékolik studii pro-
hlubujicich poznani déjin a architektury klastera
(Fiedler — Thiele Hrsg. 2018).

Jan Kypta
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Dalibor Janis — Radim Vrla a kolektiv: Hrady
Zlinského kraje. Spolek pratel hradu Lukova,
Lukov 2018. 333 str.

Historik Dalibor Jani§ a stavebn{ historik Ra-
dim Vrla se vyzkumu hradi dne$niho Zlinského
kraje intenzivné vénuji od poloviny 90. let minulé-
ho stoleti. Jejich bibliografie na toto téma ¢ita de-
sitky poloZek, z nichZ fada vznikla ve spolupraci
s archeologem Jifim Kohoutkem (1952-2007).
V prezentované knize se vSak archeologie ocita ve
senci fadnych publikaci terénnich vyzkumu hradi
na celém zajmovém tzemi: jak Cetnych akcf, které
probéhly pod Kohoutkovym vedenim, tak veske-
rych ostatnich. Je to deprimujici hlavné proto, Ze
Slo o vykopy casto velkoplo$né, vétSinou badatel-
ské (v mnoha piipadech spiSe Zivelné) a pocho-
pitelné bohaté na objevy klicového vyznamu, jak
zietelné vyplyva z fotografii publikovanych
v predbéznych zpravéch.

Divod, pro¢ je v tivodnich syntetizujicich ka-
pitolach referované knihy soucasné badani o hra-
dech prezentovano vyhradné optikou historie a sta-
vebni historie, mé prosté vysvétleni. Na vychodni
Moravé nepiisobi erudovany a schopny archeolog,
ktery by se specializoval na Slechtickd sidla. Teprve
v navazujicim katalogu jsou roztrouseny informace
o objevech z desitek star$ich i novéjsich archeolo-
gickych akci. Hodné kusym zptisobem je tlumoc{
archeolozka Jana Langova, ktera se opird prede-
v§im o Kohoutkovy predbézné publikace. Tyto
préace vsak nedavaji moznost kritického posouzeni
v nich predlozenych hypotéz a interpretaci. Je Sko-
da, Ze v knize chybi napt’. kapitola o drobné hmot-
né kultufe hradu, jiZ nemohou suplovat v katalo-
gové &asti porliznu roztrousené kresby a fotografie
kachld, nddob a nejriznéjsich kovovych artefakta.

Monografie dedikovand Kohoutkovu odkazu
se z nezaujatého thlu pohledu naopak stava obza-
lobou jeho odborného pisobeni. Tristn{ stav dosa-
vadniho zhodnoceni archeologickych vyzkumi
zdejSich hradi totiZ predstavuje protiklad obdivu-
hodnych badatelskych vykoni dvojice stavebnich
historikii — vedle Radima Vrly i Jana Stétiny, vy-
znamné se podilejiciho na katalogové ¢asti mono-
grafie. Bohat4 bibliografie obou autori je jasnym
dikazem, Ze vysledky intenzivnich a rozsahlych
terénnich vyzkumi mohou byt publikovany jak
pribézné, tak zdroveri i fadné. Knize predchazely
desitky ¢lankd, které v thrnu zpiistupiiuji ohromné
mnozstvi dokumentace. Stoji za tim Zelezna vile
obou specialistii z kromé&iZského pracovi§té NPU.
KaZzdoroc¢né zvladaji naro¢ny koloto¢ operativnich
stavebnéhistorickych priizkumd, aniz by vrsili pub-
likaéni dluhy. Objevy, at se tykaji doslova jedné
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zdi, nebo celych a vyvojové komplikovanych sta-
veb, publikuji promptné a podrobné, tfebaze pritom
vétsinou rezignuji na Sirsi srovnavaci perspektivu.
Tento tsporny pristup ohledné celkového zhodno-
ceni objevu, hranicici s publikovanim ,,surovych®
néalezovych zprav, je ovSem jediny mozny, a to
kvili poctu akei a objemu pofizené dokumentace.
Ani predlozend kniha, jiZ autofi berou jako pokus
o souhrnné zpracovani dané problematiky (s. 9),
nemad vysoké védecké cile. Stoji na pomezi regio-
nalistiky a kastelologie.

Monografie je mnohem vice encyklopedii nez
syntézou v pravém smyslu slova. Nejenze katalog
lokalit zaujima témér desetkrat veétsi pocet stran
neZ jemu predfazena dvojice syntetizujicich kapi-
tol. Oba uvodni texty jsou do znacné miry pojaty
jako faktografické prehledy bez ambici zasadit vy-
voj hradt do $irsiho kulturniho, sidelniho a sociél-
niho kontextu. Nadregionalni srovnavaci perspek-
tiva tu neni pfitomna viibec. V prvni, Sestistrankové
kapitole nastinil Dalibor Jani§ ve velké zkratce
sttedovéky vyvoj majetkové drzby na tizemi dnes-
niho Zlinského kraje. Mnohem obsahlejsi a vskut-
ku prinosna je v poradi druha kapitola, vénovana
hradni architekture. Sepsal ji Radim Vrla ve spo-
luprci se Zdeiikem Véchou a Janem Stdtinou.
Autofi se jen okrajové vénuji typologii dispozic,
stavebni podobu hradi predstavuji po zplsobu
anatomického atlasu. Rejstfikovou formou nasti-
fiuji typovou a druhou $kélu staveb (bran, palact,
kapli atd.), konstrukcf a architektonickych, nejcas-
t&ji kamenickych detailti.

Do katalogu hradi o 54 heslech jsou zahrnuty
lokality rozlicné velikosti a dispozice, od monu-
mentalnich hradd pres sidla, ktera 1ze oznadit spise
za (vystavné) tvrze, po dievéné hradky v (pod)hor-
skych koncindch. Vedle rezidenci prestavénych
v novovéku na vznosné zamky jsou tu zastoupeny
Cetné zficeniny a lokality, kde se dochovaly jen
vice ¢i méné zfetelné zemni tpravy. Hodné kolisa-
vy je pochopitelné stav poznini vzhledu a staveb-
niho vyvoje jednotlivych hradi, v mnoha piipa-
dech vsak byl vyznamné prohlouben v posledni
dobg diky aktivitim Radima Vrly a Jana Stétiny.
Autofi realizovali desitky operativnich priizkumt
nejen v pribéhu oprav dosud vyuzivanych staveb,
ale i zajiStovacich praci na celé rad¢ zficenin. Po-
pisy a dispozice stavebni podoby hradti v katalogu
referované knihy jsou pomérné hutné a ctenarsky
naroc¢né. Orientaci v nich ale hodné¢ usnadfiuje bo-
haty a instruktivni obrazovy doprovod. Vyzdvih-
nout je tfeba planovou dokumentaci, at uz celkové
situacni plany (namnoze nahrazujici nepresna sché-
mata ve star$i literature) ¢i nakresy dil¢ich nalezo-
vych situaci. Ocenénf zasluhuji i ¢etné axonomet-
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rické kresebné rekonstrukce, ucelné zv1asté v pri-
padech vicendsobné a radikalné prestavénych sidel.

Jestlize se prvni kapitola, jeZ prindsi ndstin
déjin regionu, zd4 jako povrchni a prili§ kratka, do
katalogovych hesel vtélené vysledky prace s pi-
semnymi prameny jsou naopak hodné piinosné,
byt vyklad neprekracuje tradi¢ni pozitivistickou
rovinu. Bohata faktografie snesend Daliborem Ja-
nisem se jisté stane vychodiskem nékolika smérd
dalstho historického badani, zvlasté v oblasti pro-
sopografie a déjin osidleni a vojenstvi.

Nad otézkou, jaké z hradl Zlinského kraje pre-
sahuji svym vyznamem regionalni ramec, se jako
prvni derou na mysl Buchlov, Brumov a Lukov —
jakoZto kli¢ové doklady viibec nejstar§ich kamen-
nych hradi v ¢eskych zemich. O prvnich staveb-
nich etapach téchto ptivodné zemépanskych sidel
se Radimu Vrlovi podafilo v poslednich letech
ziskat celou fadu zdvaZnych poznatki, Casto vy-
znamné korigujicich predstavy predchoziho bada-
ni. Trojici lokalit spojuji mj. ndlezy pozdné ro-
manskych a rané gotickych kamenickych prvkd,
z nichZ nejplsobivéjsi je z Brumova pochazejici
pilkruhovy tympanon s vegetabilni vyzdobou. Na
zdklad€ Vrlovych zjisténi 1ze nejstarsi faze hrad-
nich jader Buchlova a Lukova zaradit do skupiny
hradd dvojp6lové dispozice: s dvojici protilehlych
masivnich hranolovych véZi (v jedné z véZi Luko-
va se prukazné nachédzela kaple). Jsou to vSak pra-
vé& Brumov a Lukov, kde mnoho zdsadnich otdazek
ohledné stavebniho vyvoje nardzi na absenci rad-
nych publikaci archeologickych vyzkumi. Ostatné
zavéry Radima Vrly se nejednou ocitaji v rozporu
s predpoklady Jiftho Kohoutka.

I pro vyzkum hradnf architektury 14. a 15. sto-
leti skyta Zlinsky kraj mimoradné cennou pramen-
nou materii. Celd fada zdejsich hradi prosla v zavé-
ru stfedovéku rozsahlymi tpravami, které reagovaly
mj. na prudky rozvoj palnych zbrani, potazmo na
zménéné zpisoby obléhani. Tento vyvojovy trend
1ze dnes nejlépe postihnout na dimenzich a dispo-
zicich zemnich fortifikaci, které u hrad vychodn{
Moravy dosahuji udivujici typové rtiznorodosti.
Hodné pestré jsou i formy zdejSich vysunutych
a predsunutych fortifikaci. Autofi knihy divodné,
byt hypoteticky uvazuji, Ze mnohé z prvki zlepsu-
jicich obranyschopnost vici délostrelbé vznikly
v podébradském obdobi, konkrétné za ¢esko-uher-
skych vélek, popt. o néco pozdéji. Boje o ceskou
korunu dopadly na zdej$i hrani¢ni region s ob-
zv1asté velkou intenzitou, v 60. letech 15. stoleti
byla rada hradd obléhdna, a asto i dobyta vojsky
MatyaSe Korvina. K charakteristickym rysiim vy-
voje hradni architektury v nasledujicim, jagellon-
ském obdobi naopak patii vystavba komfortnich

obytnych budov, svou vnitin{ dispozici a architek-
tonickymi prvky predznamendvajicich renesancni
zamky. Ukazkovym piikladem tohoto druhu je
napt. Novy Svétlov.

Jak uz bylo feceno, hodnotu knihy pozvedava-
ji nejvice vysledky prizkumid Radima Vrly, ktery
plati za jednoho z nejzkusenéjsich a nejschopné;j-
Sich Ceskych stavebnich historikt. Pritom je auto-
didakt bez jakéhokoli vysokoskolského vzdélani.
PrestoZze knize schazi nadregiondlni srovnavaci
nim po¢inim &eské kastelologie. Pro specialisty
na hradnf architekturu je neocenitelna.

Jan Kypta

Irena Korbelafova — Michal Zezula (eds.):
S kniZaty u stolu. Kuchyné a kultura stolovani
na stiedovékych vévodskych dvorech v Opavé
a Ratibori. Narodni pamatkovy ustav, izemni od-
borné pracovisté v Ostravé — Powiat Raciborski,
Ostrava — Ratibor 2018. 272 str.

Publikace je spolu se stejnojmennou vystavou,
konanou v Hradci nad Moravici a polské Ratibofi,
vysledkem preshrani¢niho projektu, na jehoZz rea-
lizaci se podilela celd rada badateli rtiznych spe-
cializaci. Vzhledem k chténé sousedské spolupra-
ci ale puisobi paradoxné narodnostni sloZeni tymu.
V autorském kolektivu knihy o 12 osobach figuru-
je pouze jeden Polak, jehoZ podil na textu je mini-
malni. Rolf hybatell a tahount se chopili badatelé
z ostravského pracovist€ Narodniho pamatkového
ustavu a opavské univerzity. Mezi hlavnimi autory
knihy nalezneme podle ocekdvani fadu strijct
soucasného vzepéti vyzkumu stfedoveékych a rané
novovekych déjin ceského Slezska. Pati{ k nim
archeologové FrantiSek Kolar a Michal Zezula,
historicka Romana Rosova a historik uméni Dali-
bor Prix. V neposledni fadé zasluhuje zminénf his-
toricka Irena Korbeldrova, kterd ma na textu knihy
nejvetsi podil.

Kniha je uréena laikim i odbornikim. Prvn{
skupinu ¢tendrl zaujme zvolenym tématem, boha-
tym obrazovym doprovodem a faktograficky hut-
nymi a ¢tivymi texty. NadSenci do living history
budou spokojeni, dostane se jim bohaté a solidni
inspirace ke kulinarskym zazitkiim. Co se ale tyce
odborné originality, pfinos knihy je hodné sporny.
Vyklad jen minimélné prekracuje kompila¢ni dro-
veii, inovativni neni ani po metodické (koncepcni)
strance. Hodnoceni z tohoto thlu je na misté, proto-
Ze formalnimi znaky (napt. pozndmkovym aparatem)
se kniha jednozna¢né hlasi k odborné literature.

Vibec nejvétsi rozpaky vyvolava uz sam titul.
Slibuje totiZ nesplnitelné, coZ autoti museli dobie
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védét difv, neZ predloZili Zadost na pridéleni financ-
nich prostfedkd. Ostatné kniha je jasnym dika-
zem, Ze kultura stravovani a stolovani na stfedoveé-
kych vévodskych dvorech v Opavé a Ratibofi je za
soucasného stavu pramenné zdkladny prakticky
nepostizitelna. Autofi ji proto mohou jen obecné
navodit pomoci ndhodné zvoleného, byt pomérné
bohatého vybéru obrazovych, pisemnych a hmot-
nych pramenti rozli¢né provenience (jejichZ sbér
vyrazné usnadiiuje internet). Nic proti zvolenému
tématu vystavniho projektu, myslim si ale, Ze za
téchto mizivych predpokladi vyzkumu méla mit
doprovodna publikace ryze nau¢nou formu, a tedy
bez zbytecnych védeckych aspiraci. Svij ucel by
splnila i v atlejs$i podobé.

Pres uvedené vyhrady k badatelské nosnosti
zvoleného tématu nutno priznat, Ze kniha prece jen
skytd odbornikiim jisty uZitek. Nejen laici se zau-
jetim prectou uvodni kapitolu koncipovanou jako
hutny ptehled posloupnosti zemépant stiedoveké-
ho Opavska a Ratiborska. V této i v nésledujicich
kapitolach zdGrazniované, ale sporé pramenné sto-
py kontaktt slezskych vévodd k panovnickym dvo-
rtm slouZi jako (nékdy ponékud ndsilny) osli mtis-
tek k obecnému néstinu dvorské kultury pozdniho
stfedovéku, psaného s dirazem na stolovani a ku-
prostredni vazbu k problematice ohlasované titulem
knihy, se poji vlastné jen se Zikmundem Jagellon-
skym. Budouci polsky kral v letech 1501-1511 dr-
Zel, le€ jen zfidka navstévoval Opavské vévodstvi,
udélené mu v Iéno jeho bratrem Vladislavem II. z ti-
tulu ¢eského krale. Chod Zikmundova dvora, véet-
né sloZeni jidelnicku, osvétluji vzacné dochované
a pomérné podrobné vedené ucty z let 1500-1507.
Ani udaje Cerpané z tohoto mimoradné cenného
zdroje viak nedodavaji knize na originalits. Uéty
totiZ neddvno analyzoval Petr Kozik, ktery je rov-
néz edi¢né zpfistupnil.

Striktné vzato, z odborného hlediska je kniha
originalni asi pouze tim, Ze jedna z kapitol obsahu-
je predbéznou, relativné podrobnou prezentaci vy-
sledkd hloubkového prizkumu hospodarské budo-
vy v aredlu nékdejsi vévodské rezidence v Opave.
Predmétny objekt, situovany na obvodu predhradi,
fungoval v prvni stavebni fazi nejspiS jako hradn{
kuchyné. Na tdrovni presvédcivé hypotézy je nasti-
néna jeji rekonstrukce — s dvojici topenist se sa-
mostatnymi mohutnymi dymniky. V podlaze se
dochovala masivni kamenna vylevka, kterd pred-
stavuje nepiimy doklad kuchyriského provozu.
U ostatnich vévodskych sidel na Opavsku a Rati-
bor'sku nelze kuchyné blize postihnout. Presto je
hradnim kuchynim v knize vénovano pomérné
hodné prostoru, vyklad pojaty jako komentar naho-

dilého vzorku tuzemskych a (hlavn€) zahranic¢nich
prikladd, prezentovanych cetnymi kresbami a fo-
tografiemi, ale znovu budi rozpaky. Maji-li v cen-
tru pozornosti stat hrady opavskych a ratiborskych
vévodi, je t€Zko pochopitelné, pro¢ ve vybéru
analogii naprosto prevladaji mimotradné kuchyné
rezidenci anglickych, francouzskych a uherskych
panovniku.

Prinos archeologie k zvolenému tématu je
v knize demonstrovan hlavné na objevech z Opa-
vy. K avizovanému tématu se ale vdZou jen volné,
protoZe vétSina nélezt pochdzi nikoli z vévodské-
ho hradu, nybrz z parcel méstskych domti. Prezen-
tované nadobi a nacini, pouzivané v kuchyni a pri
stolovani, tedy reprezentuje vybaveni béZné més-
tanské domacnosti. Z tohoto socialni prostredi se
(pravdépodobné) vymykd jediny artefakt — rozmér-
ny Zelezny rozefi z hradu Kaltenstejna.

Na z4vér knihy je zarazen katalog archeologic-
kych nalezi z Opavy a Ratibore. Po¢tem dominuje
keramické, sklenéné, dievéné a kovové nadobi. Do
katalogu jsou zarazeny i kachle (jakoZto doklad
vytapéni obytnych-jidelnich prostor), ba i kom-
pletné rekonstruovana kamna, od roku 1997 insta-
lovana v expozici muzea v Ratibori. Jejich plast je
sestaven ze stovky origindlnich kachlt z prelomu
15. a 16. stoleti, pochézejicich ze zdejsitho zamku.
Jedna se o vzacny nélez pozistatkd jednoho kam-
nového télesa.

Kniha je klasickym piikladem nékterych sou-
¢asnych trendd financovani védy. Prostfedky na
projekt byly ziskdny s ambici nalézt prisecik mezi
odbornymi potebami a snahou zaujmout Sirsi ve-
fejnost, krom toho i ambici navazat preshrani¢ni
spolupraci. Publikacnim vysledkem je ale hybrid,
ktery mozné uspokoji laiky, sotva ale odborniky.
Kamenem drazu je piili§ dzce vymezené téma.
Kniha navic vyvolavd otdzku, nakolik ma smysl
reprodukovat spoustu notoricky zndmych dobo-
vych vyobrazeni, kterd autori knihy témér kom-
pletné dohledali na internetu. V tomto ohledu totiz
nelze konkurovat databazi www.pinterest.com, na
jejimZ sycenfi se velkou mérou podileji pravé laici.

Jan Kypta

Rudolph Kuper: Inden 1. Eine Siedlung der
Rossener Kultur in Rheinland. Rheinische Aus-
grabungen, Band 76. Wissenschaftliche Buchge-
sellschaft Philipp von Zabern, Darmstadt 2018.
364 str.

Némecka lokalita Inden v Severnim Poryni —
Vestfalsku patif ke klasice evropského neolitické-
ho badani. LeZi v oblasti Aldenhovener Platte, coz
samo o sob¢ predurcilo jeji osud. Byla zkoumana
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zdchrannym vyzkumem v predpoli hnédouhelnych
doli a nasledné spolu s dal§imi analyzovana v ram-
ci projektu Siedlungsarchéologie des Neolithi-
kums auf der Aldenhovener Platte (SAP) kolinské
univerzity, vedeného Jensem Liiningem v letech
1971-1981. V pripadé Inden §lo vlastné o prvni
zkoumanou lokalitu, jeZ byla teprve pozdéji vcle-
néna do rozsihlé analyzy sidelni struktury celé
oblasti (Kuper — Pavlovié 2015, 342-344). Ta jed-
noznacné patif k nejlépe probddanym neolitickym
sidelnim regioniim vibec. Sidlisté rossenské kultu-
ry s oznacenim Inden 1 bylo zpracovano jiz v ramci
Kuperovy disertacni prace, obhdjené v Kolin€ nad
Rynem v roce 1974. Vydéana byla pouze ¢éstecné
o pét let pozdéji jako interni tisk (Kuper 1979)
a nékteré vysledky lze roztrousené najit i jinde,
avSak pravé na tuto torzovitou studii se az dosud
okruh zdjemct o postlinedrni neolit v zdpadni ¢asti
sttedni Evropy nej¢astéji odvolaval. Je tak milym
prekvapenim, Ze s odstupem vice neZ pil stoleti
autor nékdejsiho vyzkumu pristoupil k publikaci
celé prace.

Vyzkum o rozsahu pfiblizné 2,6 ha probihal
s prestavkami mezi lety 1965 az 1967 a predpo-
kladany rozsah plvodniho neolitického sidlisté
pokryl ze tf Ctvrtin. Nékdejsi prostredi vyzkumu
v predpoli dolii je v tivodu knihy dobie nastinéno.
Mnozstvi dobovych Zanrovych snimku je dopro-
véazeno prepisy zdznamt z terénnich denikd, které
dokresluji ponékud beziitésnou atmosféru odkryvu.

Na plose bylo zkoumdno 30 objektd, interpre-
tovanych jako pudorysy domu. Ty nejlépe zacho-
vané patii ke stavebnimu typu charakteristickému
pro rossenskou kulturu. Jde o pidorysy trapézo-
vého tvaru s vnitini tfffadou kilovou konstrukef
zakladového zZlabu. Ten navic po celém obvodu
doprovazi dals{ podptirné svislé konstrukéni prvky,
rozmisténé v pravidelnych rozestupech. Orientace
dlouhé osy domti je oproti soudobym stavbam zna-
mym z Cech o 90° oto&end, tedy pibliZn& ve smé-
ru Z-V. Délka pravdépodobné dplnych pidorysi
se zpravidla pohybuje okolo 40 m, nejdelsi stavba
(ddm ¢. 27) nicméné méfila pres 52 m. Pozoru-
hodné je, Ze pravé tento dim prosel nékolika sta-
vebnimi fazemi, pri kterych byl postupné zvétso-
van. Sitka dochovanych reliktii se pohybuje mezi
4,5 a7 7,5 m. Na zdkladé tvaru prirezti obvodovych
zlabi autor predklada jejich pivodni konstrukei.
Melo by se jednat o husté kladené, do Zlabu svisle
zapusténé trhanice pfi hornim konci nadzemni ¢és-
ti stabilizované vodorovnou klestinou, kterd byla
po vnéjsi strané v pravidelnych rozestupech pode-
prena svislymi sloupky. Ke zminéné klestiné pak
podle autora mély byt privazany, ¢i spiSe o ni opre-

ny, krokve ve své spodnf ¢4sti délky. Nosnou funkci
by tak v této konstrukci mély mit prave ony svislé
sloupky, charakteristické pro tento typ ptdoryst.

Zminény stavebni typ neni nicméné v lokalité
Inden 1 jedinym. Ojedinéle byl déle zachycen pra-
videlny obdélny pudorys, rovnéZ s obvodovou sté-
nou zapusténou do zdkladového Zlabu (ddm ¢. 26).
Dochovana délka 16,4 m (pfi Sitce 4,8 m) neni
kompletni, nicméné podle situace na plose stavba
zjevné o mnoho delsi nebyla. Interiér domu je dal-
$im zZlabem zfetelné rozdélen na dvé zhruba stejné
éasti, a pripomind tak ponékud ptidorysy znamé
z mladsiho lengyelského prostredi stfedni Evropy.
Podle autorovy rekonstrukce mohla byt ¢ast jedné
z delsich stén oteviena smérem ke zminéné vedlej-
§i stavbé €. 27 a vytvdret s ni jakousi funk¢ni dvo-
jici s vyluénym postavenim v dané fazi osidleni
v lokalité. Vnitinimu propojeni obou staveb by kro-
meé prostorové konfigurace nahrdvala i skute¢nost,
Ze také tento dtim prosel opakovanymi prestavbami.

Béhem vyzkumu bylo zachyceno rovnéz né-
kolik torzovitych linif jednoduchého palisddového
ohrazeni. Nekteré tseky jsou dokonce v superpozi-
ci s dlouhymi domy. Jakkoli je konkrétn{ zatazen{
takovych objektil ve zkoumanych lokalitich vzdy
problematické, v piipad€ Inden se zda pravdépo-
dobné, Ze do neolitu patfit mohou. Na celé plose
totiz kromé nékolika rozptylenych jam z doby Ze-
lezné (popelnicova pole) doklady jinych kultur za-
chyceny nebyly.

Vyjma souboru pldorysti neni ostatni nalezo-
vy inventdr nijak ohromujici. Z nékolika desitek
zahloubenych objekti pochézi necelych 7000 ke-
ramickych fragmentl, mezi nimiz bylo identifiko-
véano zhruba 500 keramickych jedinci. Kamenny
materidl neni ve svazku pojednén vibec, ale z do-
slovu se dozvidame, Ze byl v roce 1980 zpracovan
na kolinské univerzit€ v ramci nepublikované dip-
lomové prace. Tvrzeni, Ze v lokalité v ramci suro-
vin Stipané industrie dominuji Zluté silicity z ob-
lasti belgického Rullen (40 km vzduSnou carou),
nebo Ze se jejich zpracovani mezi predchozi lokal-
ni LnK a rossenskou kulturou z technologického
pohledu znacné lisi, nezbyva nez véfit.

Na zdkladé superpozic domi s ohrazenim
v kombinaci s pfestavbami domu i patrnym vyvo-
jem vyzdobného stylu na keramice rozdélil Kuper
sidlisté do ctyr fazi. Sidlisté se pritom mélo po-
stupné rozsirfovat smérem od jihu k severu. Tento
model autor dile podpird sérii deseti radiokar-
bonovych dat, ze kterych vyplyva, Ze pravdépo-
dobna doba trvani sidlisté¢ byla okolo 200 let
(47704550 pt. Kr.).

Publikace jako celek nebyla oproti pivodni
disertaci nijak vyrazné aktualizovéna, prestoZe od
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doby jejiho sepsani se prece jen udélalo hodné
prace. Ostatné i k predloZenému vyvoji sidlisté
i vzniku a funkci uvedené vyjimecné dvojice do-
mu existuje i dalsi presvédéivy model (Pavlovi¢
2010/2011). Inden tak Zije dal$im Zivotem, a proto
Kuper (*1937) ani dost dobfe nemohl vzit své pt-
vodni interpretace v této reedici zpét. Ostatné jeho
celozivotnim odbornym zdjmem po studiich byla
predevsim saharska Afrika, a téma mladsiho neoli-
tu v Poryni jiZ ddle nijak zv1ast nerozvijel. Pri bliz-
§im pohledu je nicméné patrné, Ze nekteré obecné
predpoklady, vyslovené pred vice nez padesiti lety,
se v pribéhu ¢asu podafilo z velké ¢asti potvrdit,
at' se to tykd zrychleni vyvoje postlinearnich osad,
nebo zkraceni doby jejich trvani oproti predchéze-
jicimu obdobi. Podobné dilezitych lokalit, které
dodnes tleji v deskéch absolventskych praci, by se
i u nés nasla cela fada. Inden jim v kazdém pripadé
dava pozitivni priklad.

Pavel Burgert
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Vaclav MatouSek — Pavel Hrnéifik — Zdenék
Samal: Rozvadov 1621. Vyzkum bojisté tiiceti-
leté valky. Research of a Battlefield of the Thirty
Years’ War. Bohumir Némec — Veduta, Ceské Bu-
déjovice 2018. 206 str.

Zasluhou V. Matouska se ¢eské badani o novo-
vekych bojistich fadu let interdisciplindrné rozviji
na Spickové evropské trovni. Autorovu roli kli¢o-
vého hybatele si miZeme dobie uvédomit nad re-
lativn€ rychle pribyvajicimi publika¢nimi vystupy,
nejnovéji nad monografif, kterd prinasi souborné
vyhodnoceni dlouhodobého terénniho vyzkumu
bojisté u Rozvadova z 1éta 1621. Stopy tfiméesic-
nich véle¢nych operaci v prostoru zemského pre-
chodu, jeZ se dochovaly na ploSe ca 4 x 3 km,
predstavuji — jak autori publikace pravem zdtraz-

ku tiicetileté valky v CR a jednu z nejcennéjsich
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v mezindrodnim srovndni. Poztistatky polnich for-
tifikaci se nachazeji v lesich na obou stranach stat-
ni hranice, v blizkém okoli délnice spojujici Prahu
s Norimberkem.

Terénni stopy bojisté u Rozvadova v lecem
evokuji zakopova pole prvni svétové valky. Méfit-
ko Zenijnich praci, intenzity bojt i lidskych obéti
se v moderni dobé samoziejmé zmnohondsobilo,
ale v zékladnich principech zlstala poziéni vélka
viceméné stejnd jako za Casti musketyrt. Co se
tycCe strategické prevahy, analogicky (zasadni) vy-
znam pripadal délostrelbé, jejiz ucinnost odvisela
od celkového mnoZstvi dél a vyhodnosti jejich roz-
misténi. Valecnou Stésténu vyrazné ovliviiovaly
infekéni choroby, jeZ kosily oslabené muze shro-
mazdéné na malém prostoru. Ve vyctu rozlicnych
podobnosti by $lo jist¢ pokracovat. Srovnavaci
presah monografie o rozvadovském bojisti je vSak
minimalisticky, pfekvapivé schdzi i bliZ§i srovnd-
ni s dalS$imi polnimi fortifikacemi z doby tricetileté
vélky. Presto 1ze publikaci oznadit za zdarny vysle-
dek ambiciézniho badatelského zaméru.

Hlavnim tdcelem publikace je podrobna pre-
zentace a vzajemna konfrontace archeologickych
a obrazovych prament, kterd sméfuje k ucelené re-
konstrukci komplexd polnich fortifikaci a pribéhu
vlastnich bojovych akei. UZ jen tim je vytyceny cil
hodné ambiciézni, z predlozené planové dokumen-
tace totiZ jasné vyplyva, jak si terénni faze vyzku-
mu vyzadala nezmérné usili a mofte ¢asu. Rozum{
se samo sebou, Ze projekty tohoto druhu lIze reali-
zovat jediné tymovou praci, navic za nutné Gcasti
tzv. detektoraii. Bez nich — jak obecné plati pro
vyzkum ddvnych bojist — si lze sotva predstavit
mapovani hektarovych ploch.

Pribéh bojovych operaci u Rozvadova je na
zacatku knihy pomérné podrobné a prehledné na-
stinén formou vytahu faktografie z bohaté Ceské
a zahraniéni literatury o tficetileté vélce. Sily tu
zméfili general Mansfeld, velici zbytku armady
Fridricha Falckého, s generdlem Tillym, ktery stél
v Cele vojska katolické Ligy. Protestantské oddily
byly po sérii stfetnuti nakonec donuceny ustoupit
do Horni Falce. VSechny ostatni kapitoly knihy
a interpretaci systémi polnich fortifikaci, vybudo-
vanych obéma armddami za stejnym tcelem pre-
hrazeni a kontroly prostoru zemského prechodu.
Obé tyto hlavni linie byly doplnény predsunutymi
prvky, nejcastéji ohrazenymi délostreleckymi po-
stavenimi.

PredloZena rekonstrukce fortifikacnich systé-
mut vychdzi jednak z geodeticko-topografického
pruzkumu, jednak z analyzy obrazovych prament.
Autori v letech 20062015 na ceské strané hranice
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dokumentovali (a z¢asti nové identifikovali) cel-
kem 13 fortifikacnich subkomplext, dalSich pét,
nachézejicich se na némecké strané, bylo publiko-
vano jiz drive. Dochované reduty, bastionové pev-
nosti a liniové valy jsou v knize prezentovany
pomoci digitalnich trojrozmérnych modeli a kla-
sickych geodetickych plant. Obrazova piiloha je
bohata a nazorna, nutno ji ale vytknout grafickou
nejednotnost. Také je $koda, Ze chybi srovnavaci
tabulka jednotlivych fortifikaci ve stejném méfitku.
Protoze nékteré fortifikaéni prvky zanikly
v disledku zemé&délské Cinnosti a patrné také pii
recentnich zdsazich do terénu podél dlnice, velky
vyznam pripadd obrazovym pramendm, autory
knihy podrobné analyzovanym. Pfimo z roku 1621
pochdzi letdkova rytina zachycujici ze Sikmého
nadhledu celé bojisté. Vypoveédni hodnota grafiky
je sice limitovand vysokou mirou schemati¢nosti,
z porovnavani zakladnich orienta¢nich bodt vSak
vyplynulo, Ze krajinny reliéf i fortifikacni systémy
odpovidaji skutecnosti. Pro hlavni icely monogra-
dél ze 17.-19. stoleti. Ran€ novovéké mapy vznikly
pro dany prostor v mimoiddné hojném poctu z di-
vodu setrvalych sporl o vyty¢eni zemské hranice.
Pro rekonstrukci bojisté — co se tyc¢e podrobnosti
a vérnosti zobrazeni polnich fortifikaci jakoZto di-
leZitych orientaénich bodl v krajiné — jsou zv1asté
klicové mapy kolovratského panstvi z 18. stoleti.
Dvé z dochovanych fortifikaci se staly predmé-
tem archeologické exkavace. Sondy byly poloZeny
jak napfi¢ obvodovymi ndspy a piikopy, tak i na
ohrazené plose. Ziskany byly detailn&jsi poznatky
nejen o zpusobu vystavby fortifikaci, ale i o jejich
udrzbé (obnové erodovanych ndspl a prikopi).
Zvolené fortifikace se vzdjemné vyrazné lisi mnoz-
stvim odpadu po vojacich, resp. poctem nalezenych

Nové publikace

keramickych stfepti. DileZité poznatky pfinesl de-
tektorovy prizkum v letech 2011-2017. Byly mu
podrobeny jednotlivé fortifikaéni prvky i velké
mezilehlé plochy. Zachytit se podarilo nékolik vy-
raznych koncentraci olovénych kulek, interpretova-
nych jako mista vlastnich bojovych akci (jedna po-
loha nese piizna¢ny pomistni ndzev Krvavé pole).
Autori si povazuji obecné vzacnych nalezd délo-
stfelecké munice. Nastinéné predstavy o prub&hu
bojt se zakladaji na distribuci celkem 754 projek-
tild do rucnich a lafetovanych zbrani. Je to ¢islo
relativné vysoké, ale zanedbatelné v porovnan{
s mnoZstvim pouZité munice, zaznamenané v pi-
semnych pramenech. Autofi napf. uvadéji, Ze na
ligistické strané se v prub&hu necelého mésice
spotfeboval jeden milion kulek do musket. K pred-
loZzené interpretaci vysledka detektorového pru-
zkumu je proto zapotfebi pristupovat kriticky.
Druhou skupinu kovovych artefaktl, jeZ souviseji
s militdrni ¢innosti, tvofi Zenijni nacini: motyky,
$pic¢aky, lopatky a sekery. Jednotlivymi exemplari
jsou zastoupeny klesté na odlévani kulek, zavések
ve tvaru zlatého rouna ¢i tfeba hraci kostka vyro-
bend z olovéné kulky.

Kniha je napsana svéZim stylem, aniz by ztra-
cela na védecké drovni. Zahrani¢nimu ctenari jde
vstiic kompletnim prekladem vSech kapitol do ang-
lictiny. Bude ale hodné zaleZet na distribuci, zda
monografie vyraznéji ovlivni mezindrodni badéni,
k ¢emuZ ma nepochybné potencial. Ocenéni za-
sluhuje mimo jiné pro bohatou obrazovou prilohu.
V ocich odborniki i laik dodavaji knize na atrak-
tivnosti ¢etné, vhodné vybrané reprodukce dobo-
vych grafik a olejomaleb, jezZ poskytuji nazornou
predstavu o bojovych akcich, Zenijni ¢innosti i od-
pocinku vojakd v polnich leZenich u Rozvadova
béhem léta 1621.

Jan Kypta
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