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THE PROVENANCE OF RAW MATERIALS FOR THE MANUFACTURE
OF A KNIGHT STOVE FROM PETROYV, BRNO

MARTIN HLOZEK — HANA JORDANKOVA — IRENA LOSKOTOVA

Abstract: Archaeological research in the complex of the Brno chapter at Petrov yielded a series of green-
glazed incised tiles from the ledge of a knight stove (angel the shield-bearer). The tiles were made in 1454—
1457 by a royal workshop in Buda for King Ladislaus the Posthumous. The frequency of the finds of the
remains of these stoves in Brno (different types from at least eleven locations) led to the exact determination
of the provenance of the Petrov series, the main objective being to contribute to a deeper knowledge of
the forms of transport of luxury tile stoves at the onset of the late Middle Ages. The tiles were subjected
to micropetrographic analyses, which showed that local ceramic material rich in grog was used for their
manufacture. In all probability, it came from the vicinity of Petrov. Analyses of the glazes by means of XRF
and SEM-EDX revealed no traces of alkali components in the green glazing on the surface of the tiles, and
confirmed that primarily PbO was used as a melting agent. The specific green tint was achieved by the
addition of 2-3.5 % of CuO. The tiles were fired in chamber kilns at temperatures around 1000 °C.

Key words: stove tiles — micropetrographic analyses — glazes — ceramic material — Middle Ages.

Provenience surovin k vyrobé rytiiskych kamen z brnénského Petrova

Abstrakt: Z archeologického vyzkumu v aredlu brnénské kapituly na Petrové pochdzi soubor zelené
glazovanych prorezavanych kachli z Fimsy tzv. rytifskych kamen (andél stitonos), vyrabénych v letech
1454-1457 budinskou kralovskou dilnou pro Ladislava Pohrobka. Cetnost dokladii poziistatkii téchto
kamen v brnénskych ndlezech (rizné typy z nejméné jedendcti lokalit) vedla k exaktnimu ovéreni
provenience petrského souboru s cilem prispét k hlubsimu poznani forem transportu luxusnich kachlovych
kamen na prahu pozdniho stredovéku. Kachle byly podrobeny mikropetrografickym rozborium, které
prokazaly, ze k jejich vyrobé byla pouzita mistni keramicka surovina bohatad na ostrivo, jez byla s nejvétsi
pravdépodobnosti tézena v okoli Petrova. Rozbory glazur metodami XRF a SEM-EDX odhalily, zZe zelena
glazura na povrchu kachlii obsahuje vysoké procento PbO. Specifického zeleného odstinu bylo dosazeno
pridavkem 2-3,5 % CuO. Kachle byly vypaleny v komorovych pecich pri teplotach kolem 1000 °C.

Kli¢ova slova: kamnové kachle — mikropetrografické analyzy — glazury — keramické suroviny — stiedovék.

Introduction

Archaeological research in the complex of the Brno chapter at Petrov (Fig. 1) yielded
a series of green-glazed incised tiles from the ledge of a knight stove (angel the shield-bearer)
made in 1454-1457 by a royal workshop in Buda for King Ladislaus the Posthumous (Holl 1958,
291-299). The frequency of the finds of the remains of these stoves in Brno (different types
from at least eleven locations; Loskotova 2011, 88-90) led to the exact determination of the
provenance of the Petrov series, the main objective being to contribute to a deeper knowledge of
the forms of transport of luxury tile stoves at the onset of the late Middle Ages. In addition, the
analysed series was supplemented with selected tile finds from the same context, with emphasis
on the motifs with analogies in the Brno milieu so that the identical or different components
could support interpretation conclusions regarding the provenance of the knight stoves from
Brno.

This study seeks to determine the provenance of raw materials of tiles of a luxury knight
stove. The series was subjected to micropetrographic analyses which were to determine whether
the tiles were made of ceramic material of Brno provenance and whether there was a connection
between the individual samples as regards the material (Gregerova et. al 2010). Selected samples
were made into cuts studied under the Olympus BX 51 polarization microscope. With each
sample, the representation of the fragments of minerals and rocks was determined, while firing
temperature of the tiles was determined on the basis of colour changes in minerals. These
issues had been addressed in the first half of the 1990s by I. Holl with knight stoves from Buda
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Fig. 1. Brno, Petrov Hill. Black — late medieval structures, dark grey — presumed extent of built-up area, light grey — present
built-up area. After Borsky—Holub—Merta—PeSka 2006. 1 — refuse pit, Petrov 2; 2 — potters’ kilns below Petrov; 3 — potters’
market; 4 — coal market.

Obr. 1. Brno, Petrské navrsi. Cerné — doloZené vrcholné stiedovéké konstrukee, tmavé Sedé — predpokladany rozsah zastav-
by, svétleSedé — zastavba soudasna. Podle Borsky—Holub—Merta—PeSka 2006. 1 — odpadni jimka, Petrov 2; 2 — hrnéiiské
pece pod Petrovem; 3 — hrné¢ifsky trh; 4 — uhelny trh.

(Holl-Balla 1994, 381-404; Holl 1995, 257-293). To analyse the tiles, the researchers used the
method of instrumental neutron activation analysis (INAA), which in the first half of the 1990s
appeared the most progressive for the determination of the provenance of ceramic, through the
determination of trace elements (ppm — ppb), isotopes and traces of precious soils. Its advantage,
and also disadvantage, is high sensitivity, which means that the results can be influenced by
inconsistency and even different procedures in the preparation of the samples for analyses.
Employing this method, trace elements and elements of precious soils were determined with tiles
from Buda and other sites. Based on the statistical assessment of the data, the authors created
groups of products with corresponding chemical compositions. Occasional deviations were
attributed to the changes in technology, different kinds of sediments in the layers in the mining
deposits which might have been mixed, etc. The Hungarian researchers probably did not have the
possibility of combining INA A with micropetrographic analyses which would have specified the
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approach to the issues of the technology and provenance of the studied tiles. Unfortunately, the
studies do not contain the primary measured data of tiles from Buda and other locations. Owing
to the difference in methods, I. Holl’s results cannot be compared to the micropetrographic

analyses of the tiles from Brno knight stoves.

Context

Thetile series comes from a circular refuse pit located in the south-east corner of the modern-
-age section of the house at Petrov 2 (no. 274). The fill was divided into three relatively sharply
separated chronological horizons, the most recent of which (layers 112, 113 and 231) contained,
apart from stove items, also coins placing the final phase of the refuse pit use between the 1520s

and the 1550s (Prochazka 1996, 2; 1997, 185).
This period, and especially its beginning, is
also acceptable as the decline horizon for the
analysed knight stove, which, however, can-
not be extended to other tile finds from this
context. In contrast to the plentiful collection
of knight stove tiles, this group varies in relief
and typology and can be dated on the basis
of analogies of decorative motifs on the front
walls to the period starting approximately in
the second half of the 15th century and end-
ing around the mid-16th century when some
of the preserved motifs only began to be ap-
plied (see further). The researchers presume,
also due to the clear horizontal breaks in the
fill, the regular emptying of the refuse pit. The
number of the preserved specimens of the in-
dividual types of tiles from the knight stove
supports this theory through its composition.
When disposing of waste, the top of the stove
got to the refuse pit first, and its major part
survived during its subsequent clearing, while
tiles from the stove base positioned higher in
the pit were removed from it, with the excep-
tion of several small fragments which had
sunk lower.

Knight stoves

The analysed tiles come from a knight
stove (Fig. 2). These stoves were manufac-
tured in a relatively short period of time, in
14541457, by a royal workshop in Buda for
King Ladislaus the Posthumous. The dating
follows from coats of arms on the crown ledge
tile with an angel the shield-bearer and also on
some other tiles from this series. The stoves
were made in a green-glazed variant, less of-
ten non-glazed, in which case red or yellow
was used on the shield (possibly red clay). As
luxury products, these stoves were installed in
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Fig. 2. Reconstructed knight stove, castle exhibition, Buda-
pest. Photo 1. Loskotova.

Obr. 2. Rekonstrukce rytifskych kamen v hradni expozici
v Budapesti. Foto I. Loskotova.
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royal palaces in Hungary as well as outside it, and as royal gifts made their way to the interiors
of the king’s protégés (Holl 1958, 296). In the Czech lands, the stoves are only reported from
a few locations (castles Lipnice and Lichnice, Kobetice manor, the towns of Brno and possibly
Olomouc). Brno boasts the largest collection, with series of stove fragments from as many as
eleven locations including Spilberk Castle (Loskotova 2011, 88—90, 103—105). This mass-scale
spreading indicates that the tiles were probably not transported and assembled in Brno but were
made in one of Brno’s pottery workshops, with the use of original matrices or moulds. The lo-
cal manufacture is also prompted by further fragments whose style and size rank them with
the copies or imitations of Buda originals. The crown tile from Petrov (Fig. 3; h. 545, w. 210
incl. side semi-column, depth 110-130mm) is unique among Brno finds; this group stands out
due to the number of specimens (at least nine specimens; held by the Brno City Museum, inv.
nos. 18/94-231/1-10) and the degree of preservation. One representational specimen of this tile

)

Fig. 3. Knight stove, type 7, Petrov 2, Brno (drawing by L. Chatrna), microstructure of the sample (photo M. HloZek).
Obr. 3. Rytifska kamna, typ 7, Petrov 2, Brno (kresebna rekonstrukce L. Chatrna), mikrostruktura vzorku (foto M. HloZek).
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was subjected to a micropetrographic analysis
(after Holl 1958, 292 knight stove, type 7). In
the grog of this sample, rock fragments iden-
tified included quartzite, fine-grain sandstone
to siltstone, biotite slate, silicite, amphibolite
and aplite. The fragments of minerals mainly
included quartz and feldspar (alkali feldspar
and plagioclase), less often mica — muscovite
and biotite — and rarely also amphibole. The
determined mineral association corresponds
to the rock formation. The ratio between the
pelitic and grog components indicates that the
tile was made of brick clay. The firing temper-
ature was higher than 1000 °C. The chemical
composition of the green glaze on a beige en-
gobe was determined by the SEM-EDX meth-
od and shows the presence of SiO, 33.25%,
ALO, 2.81%, PbO, 62.25% and CuO 1.69 %.
From the other knight stove tiles, unlike the
almost complete crown (the reconstructed
stove in the Buda castle display is crowned
with a ledge of twelve specimens with the an-
gel the shield-bearer, tile dimensions: h. 545,
w. 190/210/mm; Holl 1971, 182, 201), only
fragments from three other types were pre-
served representing, in high-quality incised
form, elements of Gothic architecture. While
type 4 (Fig. 4) of rectangular format (h. 3802,
w. 210? mm, at least two specimens held by the
Brno City Museum, inv. nos. 18/94-231/25,
26, 27) belongs with the extension section
of the stove, lower type 3 (Fig. 5; h. 2707,
w. 215?7mm, at least two specimens held by
the Brno City Museum, inv. no. 18/94-231/24)
could, based on the Buda reconstruction, have
been used both for the extension section and
the base (Holl 1958, 222, 291-292). A sample
from a tile of type 3 was subjected to a mi-
cropetrographic analysis. Fragments of rocks
in the grog included, in particular, quartzite,
metaquartzite and cataclasite. In addition,
there was also aplite, amphibolic diorite and
mica slate. Minerals included quartz, plagio-
clase, alkali feldspar and mica, with a minor
proportion of amphibole. There were also tiny
iron oxide-hydroxide aggregates. The tile was

Archaeologia historica 43, 2, 2018, 491-509
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Fig. 4. Knight stove, fragments of type 4, Petrov, Brno
(photo V. Nosek), microstructure of the sample (photo
M. HloZek), photomontage by $. Travnitkova.

Obr. 4. Rytifska kamna, zlomky typu 4, Petrov, Brno (foto
V. Nosek), mikrostruktura vzorku (foto M. HloZek), foto-
montai S. Travnitkova.

made of brick clay and fired between 900—1000 °C. Type 4 is basically identical with type 3 in
its material. The chemical composition of the green glaze on the surface of the tile of type 3
determined by the SEM-EDX method shows the presence of SiO, 38.23 %, Al,0, 5.22 %, PbO,
49.27%, K,0 1.10%, Fe,0, 1.09% and CuO 1.69%. The green glaze on the surface of the tile
of type 4 has the following chemical composition: SiO, 30.81 %, Al,O, 2.33%, PbO, 61.87 %,
CaO 1.58% and CuO 3.42%. The last type in the collection, 3b (Fig. 6), only represented by
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one fragment, is a corner variant which clearly
comes from the quadratic base section of the
stove. However, it cannot be ruled out that
the preserved fragment was part of a corner
tile in combination with type 3. A body frag-
ment of this corner variant also comes from
another Brno site, the “royal house” on the
corner of today’s namésti Svobody Square and
Zamecnicka Street (Michna 1972). A micro-
petrographic analysis showed that the rock as-
sociation of the grog of type 3b was very simi-
lar to type 3. In the grog there were also iden-
tified sporadically represented feldspar gneiss
and siltstone. Among the fragments of miner-
als, clasts of quartz prevail again over potas-
sium feldspar, plagioclase and mica minerals
(biotite prevailed over muscovite). Amphibole
i and epidote were sporadic and accessoric. The
i coarser grain of the grog signals that the tile
might have been made of loess or loess clay
and fired between 9501050 °C. The chemical
composition of the green glaze on the surface
of the tile of type 3b determined by the SEM-
-EDX method shows the presence of SiO,
30.84%, AlLO, 2.69%, PbO, 61.62%, CaO
1.30% and CuO 3.56%.
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Further tile specimens

Further fragments of stove tiles from
context 231 with a knight stove are scarce.
They are standard products that can be di-
vided, based on morphological features, into
chamber tiles, mirror tiles (Smetanka 1969,
252) and lining panels with 15 decorative mo-
tifs from at least 19 specimens. The high vari-

Fig. 5. Knight stove, fragments of type 3a, Petrov, Brno
(photo V. Nosek), microstructure of the sample (photo

M. HloZek), photomontage by $. Travnitkova.

Obr. 5. Rytifska kamna, zlomky typu 3a, Petrov, Brno (foto
V. Nosek), mikrostruktura vzorku (foto M. HlozZek), foto-
montaz S. Travni¢kova.

ability of motifs and the chronological span of
their artistic and craftsmanship rendering are
in stark contrast with the large homogenous

series from the knight stove, which is possibly

related to the presumed regular emptying of

the refuse pit which was not very consistent in the last years of its functioning and only regarded

the upper section. The origin of the oldest specimens is sought in the last third of the 15th cen-

tury due to the artistic rendering and some precisely dated analogies, while the most recent ones

could have been made in the mid-16th century when the use of the refuse pit was coming to an

end. The functioning of the stove counts in decades, though its operation period might have been
shorter for various reasons, and it might have been removed not long after its installation.

Specimens selected for comparative micropetrographic analyses were those that occur

more often in the Brno milieu and those with some specific features, presumably of local origin.

The lining panel with the relief of St. Barbara (Fig. 7, held by the Brno City Museum, inv.

no. 18/94-231-31) was long known only through a body fragment from Dvofakova Street 14—16

(Loskotova 2011, 38, 168, 253). The complete relief was only revealed by recent excavations
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Fig. 6. Knight stove, fragment of type 3b, Petrov, Brno (photo V. Nosek), microstructure of the sample (photo M. HloZek),
photomontage by $. Travnitkova.

Obr. 6. RytiFska kamna, zlomek typu 3b, Petrov, Brno (foto V. Nosek), mikrostruktura vzorku (foto M. HloZek), fotomontaz
$. Travnitkova.
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conducted by the Archaia Brno company in
Vesela Street,' which yielded an almost com-
plete relief depicted on the rectangular front
heated wall of a chamber tile. A micropetro-
graphic analysis of the grog in the fragment
of the tile with the relief of St. Barbara con-
firmed bits of quartzite, cataclasite, meta-
quartzite and sandstone with Fe. There were
also fragments of sillimanite gneiss and
granitoids. Fragments of mineral grains were
chiefly quartz, feldspar and accessoric mica.
The presence of sillimanite gneiss might in-
dicate the mining of the raw material from the
deposit area of the River Svratka. The tile was
fired at a temperature exceeding 900 °C.
Another example of medieval tile pro-
duction in the analysed series is a fragment of
a relief from the Adoration of the Magi series.
The preserved fragment did not allow to de-
termine which relief type of the twelve known
scenes it represented (comp. Jordankova—Lo-
skotova 2007, 339-352, 355-359). However,
the architecture in the relief places it clearly in
this series (Fig. 8, held by the Brno City Muse-
um, inv. no. 18/94-231/20). In Brno, the series
is reported from eleven locations including
Spilberk Castle, by specimens in non-glazed,

Fig. 7. Fragment of lining panel with the relief of St. Bar-
bara, Petrov, Brno (photo V. Nosek), microstructure
of the sample (photo M. HloZek), photomontage by
S. Travni¢kova.

Obr. 7. Zlomek obkladaci desky s reliéfem sv. Barbory,
Petrov, Brno (foto V. Nosek), mikrostruktura vzorku (foto
M. HloZek), fotomontaz S. Travni¢kova.

glazed and incised versions; the largest series
comes from a refuse pit in the rear section of
the plot at Starobrnénska 8 (Jordankova—Lo-
skotova—Merta 2004, 584-587). Although
tiles from the Adoration series occur from

Altenburg in Lower Austria through south

and east Bohemia and south Moravia to Czech
Silesia (Jordankova—Loskotova 2007, 355-359; Loskotova 2011, 107-110), their Brno origin can
be presumed not only in connection with the large number of local specimens but also due to the
presence of several fragments of moulds for their production in the mentioned series from Ves-
ela Street. The micropetrographic analysis of the fragment of the tile from the Adoration series
revealed as the main components of the rock composition of the grog quartzite and mica slate,
as well as gneiss. These are accompanied by sandstone and tourmaline aplite. Mineral clasts are
dominated by quartz over potassium feldspar, plagioclase and mica. Amphibole and iron oxide-
hydroxide aggregates occur sporadically. The tile was made of loess or brick clay, the firing tem-
perature reached 800—900 °C. The chemical composition of the green glaze on the surface of the
tile from the Adoration series determined by the SEM-EDX method shows the presence of SiO,
18.32%, Al,0, 3.39%, P,0O, 11.63 %, PbO, 58.11 %, C1 1.96 %, Ca0O 5.01 % and K, O 1.58 %. This
glaze differs substantially from the glazes of knight stoves. It was applied directly on the fired
clay without the use of a base engobe. In order not to let the red-fired clay show through affecting
the distinct colour of the glaze, the manufacturers employed a simple procedure: they tempered
the glaze with whitish bone ash. The resulting glaze thus acquired a specific “poison-green” tint.

1 Our thanks for the study of unpublished material go to Mgr. Pavel Stan¢k and Mgr. Antonin Ziibek, Ph.D, leaders of research A006/2015
Brno, Jana¢ek Cultural Centre.
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Fig. 8. Fragment of tile from the Adoration series, Petrov,
Brno (photo V. Nosek), microstructure of the sample (photo
M. HloZek), photomontage by $. Travnitkova.

Obr. 8. Zlomek kachle ze série Klanéni, Petrov, Brno (foto
V. Nosek), mikrostruktura vzorku (foto M. HloZek), foto-
montai $. Travnitkova.

Archaeologia historica 43, 2, 2018, 491-509

The relief of a tile with the allegorical
motif of a guilty lion reflects artistic elements
of the final phase of the Hungarian and Swiss
production circle, and is dominated by a cen-
tral rosette (Loskotova 2011, 49-51, 176, 258).
It appears that it was in Brno where its radi-
cal innovation occurred, as indicated by the
frequency of finds from at least six locations.
The strongest argumentation potential among
them is held by kiln no. 2 from Kapucinské
namésti Square from the last quarter of the
15th century (Nekuda 1963, 73, 76). The oc-
currence of these tiles is not restricted to
Brno. Individual finds are also reported from
Vyskov, where a rosette in the centre of the
relief was preserved, and from Olomouc in
central Moravia. Somewhat surprisingly, sev-
eral specimens are found in the archaeological
collection of Muzeum Slaska Cieszynskiego,
Poland. The analysed Brno fragment (Fig.
9; held by the Brno City Museum, inv. no.
18/94-231/37) only shows a small section of
the motif which, however, was identified due
to a clearly preserved zig-zag line (meander)
(comp. a complete specimen from Panska
Street 6, to which the fragment from Petrov is
compared). The fragment with the allegorical
motif of a guilty lion contains the following
rock fragments in the grog: clasts of quartz-
ite, metaquartzite, cataclasite to mylonite.
These are accompanied by mica slate (phyl-
lite?), slate with graphite, aplite and fine-grain
psammite. A micropetrographic analysis re-
vealed that the grog also contained fragments
of minerals from the following rocks: quartz,
alkali feldspar, plagioclase and mica. Amphi-
bole is accessoric, while pyroxene is very rare.
Iron oxide-hydroxide aggregates were identi-
fied as well. The tile was made of brick clay
and fired between 900 and 1000 °C.

Renaissance tiles are represented in
the analysed series by a fragment from the
series of biblical heroes determined on the
basis of characteristic architectural framing
(Fig. 10; held by the Brno City Museum, inv.
no. 18/94-231/19). The popularity of these
motifs inspired by fictitious portraits from the
workshop of the Nuremberg painter and en-

graver Georg Pencz reached across Europe, including the Czech lands (comp. Zegklitz 2012,
36—42, 92-98). The Brno relief series dated to the 1530s—1550s from at least six sites differs
from the other artistic styles employing the renaissance arch through specific architecture with
a horizontal structure above the heads of the figures (Loskotova 2012, 666—667). The grog of
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Fig. 9. Fragment of a tile possibly with the motif of guilty lion, Petrov, Brno (photo V. Nosek), microstructure of the sample

(photo M. HloZek), photomontage by $. Travnitkova.
Obr. 9. Zlomek kachle patrné s motivem provinilého Iva, Petrov, Brno (foto V. Nosek), mikrostruktura vzorku (foto M. Hlo-

7ek), fotomontaz $. Travnitkova.

the fragments of the tile from the series with biblical heroes is dominated by the rock fragments
of quartzite, gneiss, metaquartzite, cataclasite and mica slate. Micropetrographic analyses also
confirmed the presence of aplite, siltstone, fine-grain sandstone and greywacke, as well as rare
granitoid rocks. The association of mineral grains is dominated by the fragments of quartz and
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Fig. 10. Fragment of architectural framing of a tile with biblical heroes, Petrov, Brno (photo V. Nosek), microstructure of
the sample (photo M. HloZek), photomontage by S. Travni¢kova.

Obr. 10. Zlomek architektonického ramovani kachle s biblickymi hrdiny, Petrov, Brno (foto V. Nosek), mikrostruktura
vzorku (foto M. HloZek), fotomonta S. Travnitkova.

feldspar (alkali feldspar, plagioclase) and mica (biotite, muscovite). The tile was made of brick
clay and fired between 900-1000 °C.

Starting from the 1540s, stoves in Brno interiors (reported from at least eleven locations)
featured motifs employing the elements of renaissance architecture enlivened by fantastic figures
of dolphins (Jordankova—Loskotova 2010). In the refuse pit in Petrov, fragments from at least
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four specimens were identified (Fig. 11; held by the Brno City Museum, inv. nos. 18/94-231/21,
29, 30, 34, 35, 38-40, 42, 45), bearing a specific handwriting of the Brno style of the motif.
A similar, not identical, and smaller series comes from Damboftice, south Moravia (Menouskova
2004, 165-172). The micropetrographic analysis of the fragment of the tile proved in the grog
the presence of quartzite, metaquartzite, cataclasite, gneiss and mica slate. The rock association
was supplemented with fragments of aplite, granitoid rocks and fine-grain sediments (fine-grain
greywacke, sandstone with clay matrix, sandstone with Fe and siltstone). Mineral clasts were
dominated by fragments of quartz over feldspar and mica. Amphibole was exceptional. The tile
was made of brick clay and fired at a temperature exceeding 900 °C.

The last in the analysed series are two geometrically segmented tiles that first occurred
in Brno in the mid-16th century at the earliest. They are copies of popular Anabaptist tiles

I =N N .
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Fig. 11. Fragments of tiles with the motif of dolphins, Petrov, Brno (photo V. Nosek), microstructure of the sample (photo
M. HloZek), photomontage by $. Travnitkova.

Obr. 11. ZlomKky kachli s motivem delfinii, Petrov, Brno (foto V. Nosek), mikrostruktura vzorku (foto M. HloZek), fotomon-
taz §. Travnitkova.
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with a medallion-shaped pit (comp. Pajer 1983, 103—109), represented in the Petrov refuse pit
by fragments from at least two specimens (Fig. 12; held by the Brno City Museum, inv. nos.
18/94-231/16), and mirror tiles (Fig. 13) represented by one chamber specimen (held by the Brno
City Museum, inv. no. 18/94-231/13) and one wall specimen (held by the Brno City Museum,
inv. no. 18/94-231/11). Both these types in non-glazed, mica-covered, green-glazed variants or
painted in white belong with common early modern-age stove products, not only in Brno. The
tile with a medallion-shaped pit contains rock fragments of quartzite, metaquartzite, cataclasite
to mylonite and mica slate (gneiss). Granitoids occur sporadically. The main components of the
grog are fragments of minerals, chiefly quartz, less often mica, plagioclase and alkali feldspar.
There were also tiny iron oxide-hydroxide aggregates. Amphibole is accessoric. Mirror tiles
have the same composition of grog. The rock fragments also included phyllite; the content of

Fig. 12. Fragments of tiles with medallion-shaped pit, Petrov, Brno (photo V. Nosek), microstructure of the sample (photo
M. HloZek), photomontage by $. Travnitkova.

Obr. 12. Zlomky kachli s medailonovym zahloubenim, Petrov, Brno (foto V. Nosek), mikrostruktura vzorku (foto M. Hlo-
7ek), fotomontaz $. Travnitkova.
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Fig. 13. Body fragment of a mirror tile, Petrov, Brno (photo
V. Nosek), microstructure of the sample (photo M. HloZek),
photomontage by $. Travnitkova.

Obr. 13. Torzo zrcadlového kachle, Petrov, Brno (foto
V. Nosek), mikrostruktura vzorku (foto M. HloZek), foto-
montaz S. Travnitkova.

Irena Loskotova: The provenance of raw materials for the manufacture

iron was very low (Fe aggregates). Both these
types of tiles were made of brick clay and fired
at temperatures 900—1000 °C. In terms of ma-
terial, they are almost identical.

The Brno Collegiate Chapter at Petrov

The Brno Collegiate Chapter was es-
tablished on 7 March 1296 at the Church of
Sts, Peter and Paul on Petrov Hill, by Olo-
mouc Bishop Détfich from Jindtichiv Hradec
(with the approval of the Olomouc Chapter),
in regard to the previous patronage rights
of the abbess of the Cistercian convent in
nearby Tidnov (Sramek 2014, 161-162). The
two priests of the parish church (Hartlin and
Détiich) were appointed the first canons, in
charge of the religious administration and the
duty of permanent residence (Tenora 1925,
340; Jan—Prochizka—Samek 1996, 41; Jan
2013, 673—674; Pojsl 2015, 177-178).

The first provost of the new chapter (third
1252) was Petr Angelav de Pontecorvo, a long-
term royal notary and canon, and later also the
Bishop of Olomouc in 1311-1316 (Tenora 1925,
339-340; Jan—Prochazka—Samek 1996, 45-46;
Pojsl 2015, 179). The chapter in this period was
removed from the rights of the Brno parish
priest of the Church of St. James, and the right
to appoint provosts at Petrov remained with the
Tisnov abbess. The positions in the personnel
of the Brno chapter stabilised in the late Mid-
dle Ages. John of Luxembourg added in 1331
to the prelate rank of provost another one, that
of the dean. The third one was the archdeacon.
However, as early as 1482 the Brno archdea-
conry was, despite the protest of the chapter,
affiliated for good with the Olomouc provostry
(Tenora 1934, 19; Jan—Prochazka—Samek
1996, 49; comp. also Baletka 2011, 155-156;
Hledikova 2011, 20-23). A scholastic was re-
sponsible for the education of the clergy and
laymen. Apart from these ranks, there were
also personates (lifetime benefices) and basic
offices (custos, treasurer) (Zlamal 1977, 106—
107; Baletka 2011, 156—157).

The first masonry buildings were con-

structed at Petrov in the late 13th century (archaeological research unearthed the remains of ma-
sonry in today’s houses at Petrov nos. 1, 2, 4, 7 and probably also no. 6). In 1306 the royal town
of Brno including the Cathedral of St. Peter was affected by a devastating fire which probably
also damaged the houses at Petrov (Borsky—Holub—Merta—Peska 2006, 202-203). Brno canons
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had inhabited the houses from the start and also influenced their building form. In autumn 1428,
a mandatory synod directive was passed, regarding the holding of the canonry houses which
were to be used exclusively by canons (Jan 2013, 690).

The number of canons was not strictly defined and varied over the years, stabilised in the
17th century. The chapter admitted new members by selection, on the basis of a papal provi-
sion or a nomination from the governing authorities. Some canon offices also involved related
prebends such as church patronage and subsidies from the town and the country (Jan 2013, 683).
In contrast to the Olomouc chapter, the economic base of the Brno chapter at Petrov was rather
modest. The property of the chapter and the provostry was originally referred to as the Estate of
St. Peter and was jointly administered (Tenora 1934, 19). The yields were divided among can-
ons (Budsky 2006, 54).2 The property of the provost and later also the dean was subsequently
separated. A hundred years after the establishment of the Brno chapter and in accord with the
Olomouc chapter statutes, in 1392 Brno Provost Ditwin of Vratislav ruled that the entire joint
property of the chapter would be divided among prebendatory canons into nine “obedience”
parts, of which each would administer one. At the same time, the residence duty of the canons
was changed to either permanent residence in Brno for six months without interruption, or seven
months with a break, within a single year (Jan—Prochazka—Samek 1996, 53—54, 68—69; Jan 2013,
684).

Written records indicate the possible numbers of canons. Nine collegiate canons are report-
ed at the end of the 14th century. A century later there were between twelve and fifteen, while in
the 1530s as many as twenty (based on information from a church manuscript). A hundred years
later, the number of canons settled at ten (Tenora 1934, 19-20; Jan—Prochazka—Samek 1996, 65—
66; Jan 2013, 689—690). The rights of the canons, as well as their duties, depended on their posi-
tion, and were different for resident members of the chapter and non-resident ones. The rights of
the resident canons included a right for a house. Its provision was connected with installation in
office. Presumably, this custom of the Olomouc chapter can be, with a slight modification, also
extended to Brno. When a canon’s house was vacated (usually after the owner died, less often
after resigning for health reasons), the other members of the chapter could apply for it, if it ap-
peared more comfortable than the houses they currently inhabited. However, the allocation of the
empty houses always depended on the years of service (Jasiokova 1993, 15-16).

The sequence of the owners (or users) of the canonry houses at Petrov is yet to be put
together. The chapter archive from the Middle Ages and the early modern age was destroyed in
1643 during the Swedish siege of Brno. Records in the preserved tax registers (from the years
1375-1634) contain no information either, as the last Pfemyslid King Wenceslas III in 1306
first confirmed the existing rights of the collegiate chapter, and at the same time ordered the
provincial Moravian officers and the Mayor of Brno not to bother the “provostry house below
the church and the houses of the chapter situated between the church and the town walls” with
any tax or levy collecting (CDM VI, no. 12, 373; Jan—Prochazka—Samek 1996, 47; Jan 2013, 681).

The first and so far also the last list of prelates and canons of the Olomouc chapter in 1131—
1652 was assembled by Metodéj Zemek in the mid-20th century. On the basis of written sources
from this study, the Brno canonry can only be traced back to the mid-15th century (chiefly in
combination with prebends in Olomouc, Kroméfiz and Vratislav). By the early 17th century,
there had been 50 canons at Petrov; however, it cannot be determined how many of them were
resident and non-resident members of the chapter (Zemek 1999; Baletka 2011, 152—153).

When asking who might have commissioned the knight stove in the second half of the
15th century in today’s house at Petrov no. 2, the answer will only be brief due to the absence of
written sources. It is difficult to link the names of the known canons with the individual houses,
and the authors have thus put forward a hypothetical list of those who might have ordered the
stove.

2 While prebendatory canons had a steady income from the yields of their prebends which they received in full, non-prebendatory canons
could only draw “portions”, i.e. payments for a participation in masses and other services, or could acquire “obedience” — a partial yield from
the chapter property. Each canon was only entitled to one prebend, while obedience could be cumulated.
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Jan of Lomnice at Namést' (Dvorsky 1908), a Moravian aristocrat (bachelor of law, papal
chamberlain, provost of the Olomouc chapter 1451, administrator of the Olomouc bishopric 1457,
Brno canon in 1457-1460, 1 1464); Mikulas Petiiktv from Brno (recorded in 1463).

The names of the canons under whom the knight stove at Petrov was removed and disposed
of are equally hypothetical.

Wolfgang Goschko (resident canon in 1500-1530); Isidor of Hostim (recorded in 1500);
Martin Pavliav Hor¢icka called Sinapius (university education — Master, Olomouc canon in 1495,
resident canon in Brno in 1501, chapter notary, ¥ 1510); Luka$ Schmid (recorded in 1507).

Among the above names of the members of the Brno chapter, the social status can only be
determined with Jan of Lomnice who came from the lineage of the lords of Lomnice at Namést'.
In the 15th century the number of applicants for the church office with academic degrees either
from Prague university or abroad (Vienna, Krakow, Padua, Bologna, Rome) increased. The
high cost of university education indicates a high social status (members of lower gentry or the
aristocracy, sons from rich burgher families). Apart from work in the church administration,
many of them were also active in the public domain; for example, as scribes of the Brno
provincial register held by the Church of St. Peter until the late 15th century (Jan—Prochazka—
Samek 1996, 50).

Conclusion

In the assessed series, the authors analysed four fragments of different types of tiles from
a knight stove. The raw material is best represented by a sample of type 7 (Fig. 3) made of high-
-quality material with a large amount of coarse grog which contains amphibole and amphibolites.
This raw material was probably mined by potters settled below Petrov in the vicinity of their
workshops. The ceramic contains a high degree of grog preventing the deformation of the shape
of large-format tiles and knight stoves after the removal of the mould and the subsequent drying.
The authors expected the other fragments from the knight stove to be made of the same material;
however, types 3, 3b and 4 (Figs. 4-6) were made of a slightly different material obtained from
places different from that of type 7. For comparison, the series was supplemented with analyses
of tiles from the same context (layer) but with different motifs and dating. The comparative
series of tiles were made of raw materials from the sediments of the River Svratka which flows
through Brno, i.e. from locations situated farther from Petrov. Yet the raw materials of all of
them are of Brno provenance characterised by granitoid rocks, mica slate, fine-grain sandstone
and others. These raw materials might have been more accessible for the production of the
tiles and their quality sufficient for the common formats of c¢. 220 x 220mm. The results of
micropetrographic analyses show that for the manufacture of the knight stove, high-quality raw
materials found around Petrov were preferred, as they probably proved more suitable for the
shaping and incising of the tiles from elaborate moulds with a fine drawing of complex elements
of Gothic architecture. The use of moulds made from original matrices from the Buda workshop
which the Brno potters had at their disposal is confirmed by metric correspondence between the
unearthed tiles and original Hungarian specimens.

This conclusion draws attention to the archeologically investigated potters’ kilns in the
slope below Petrov dated to the last quarter of the 15th century or the early 16th century. Of the
four excavated kilns, two were destroyed and the other two (situated above each other) yielded,
apart from kitchenware and tableware, also a representational series of tiles which does not
contain any fragments of knight stove tiles nor evidence of glazed tile goods. However, their
manufacture in a local workshop on the site cannot be ruled out, also due to the small area
investigated. The long pottery-making tradition in this area is also supported by written sources.
(Nekuda 1963, 70-78). As early as 1352, a potter named Hermann, the margrave’s servant,
bought a house not far from the mentioned kilns in the Coal Market (today’s Kapucinské namésti
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Square), moving there with his wife Markéta from the nearby Potters’ Market (now the upper
part of Zelny trh; Flodr 2005, 228, no. 570; Vicar 1965, 254, 279).

This article came into existence with the support of grant project GA17-13967S, The Sources and Distribution
of Selected Commodities of Ceramic Production of the High and Late Middle Ages.
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Resumé
Provenience surovin k vyrobé rytifskych kamen z brnénského Petrova

Z archeologického vyzkumu v aredlu brnénské kapituly na Petrové pochazi soubor zelené
glazovanych protfezavanych kachli z fimsy tzv. rytifskych kamen (andé€l stitonos), vyrabénych
v letech 1454—1457 budinskou kralovskou dilnou pro Ladislava Pohrobka. Cetnost dokladi po-
zistatk® téchto kamen v brnénskych nélezech (rizné typy z nejméné jedenacti lokalit) vedla
k exaktnimu ovétfeni provenience petrského souboru s cilem piispét k hlubsimu poznéni forem
transportu luxusnich kachlovych kamen na prahu pozdniho stfedovéku. V rdmci posuzované-
ho souboru jsme analyzovali ¢tyfi fragmenty riznych typt kachlu rytifskych kamen a nékolik
vzorkl béznéjsi kachlové produkce ze stejného nalezového kontextu. Za hlavniho surovinového
zéastupce miizeme povazovat vzorek typu 7, ktery byl vyroben z kvalitni suroviny s hojnym
mnozstvim ostrohranného ostiiva, kterd obsahuje amfiboly a amfibolity. Tuto surovinu prav-
dépodobné natézili hrncifi usazeni pod Petrovem v blizkosti svych dilen. Keramickd hmota
obsahuje vysoky podil ostiiva, ktery zabraiioval deformaci tvaru velkoformatovych kachli ry-
tifskych kamen po odformovani a nasledném schnuti. Pfedpokladali jsme, Ze i ostatni fragmenty
rytifskych kamen budou vyrobeny ze shodné suroviny, ale ukéazalo se, Ze pro typy 3, 3b a 4 byly
pouzity mirné odlisné suroviny, které tak nebyly natézeny ve stejném hliniku jako surovina pro
typ 7. Rozbory glazur kachli rytifskych kamen metodami XRF a SEM-EDX ukézaly, ze zelené
glazury obsahuji vysoky podil PbO. Specifického zeleného odstinu bylo dosazeno ptidavkem
2-3,5% CuO. Pro srovnani byl soubor doplnén analyzami kachli nalezenych ve stejném nale-
zovém kontextu (vrstvé), ale odlisSnych motivil i datace. Srovnavaci soubory kachld jsou spise
vyrobeny ze surovin naplav Svratky, tedy z mist vzdalenéjSich Petrovu. U vSech lze vSak kon-
statovat, Ze jsou vyrobeny ze surovin brnénské provenience, pro které jsou zejména charakteris-
tické granitoidni horniny, slidové biidlice, jemnozrnné piskovce aj. Tyto suroviny mohly byt pro
vyrobu kachléi dostupngjii a jejich kvalita pro b&zné formaty CVS kolem 220 x 220 mm dosta-
Cujici. Vysledky mikropetrografickych analyz ukazuji, ze pro zhotoveni rytitskych kamen byly
preferovany kvalitnéjsi suroviny nachazejici se v okoli Petrova, které se pravdépodobné ukaza-
ly vhodnéjsi pro formovani kachll z detailn€ a precizné zvladnutych forem s jemnou kresbou
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slozitych prvka gotické architektury. Pouziti forem vyrobenych z pivodnich matric dilny bu-
dinské, které museli mit brnénsti hrnéifi k dispozici, doklada metricka shoda nalezenych kachla
s originalnimi uherskymi exemplafti. Tento zavér obraci pozornost k archeologicky zkoumanym
hrnéifskym pecim ve svahu pod Petrovem, datovanym do posledni &tvrtiny 15. az pocatku 16.
stoleti. Ze ¢ty zemnimi pracemi zachycenych peci byly dvé zni¢eny a ze zbylych dvou, situo-
vanych v superpozici, byl ziskan krom kuchytiské a stolni keramiky i reprezentativni kachlovy
soubor, ktery sice neobsahuje zadné zlomky kachlu z rytifskych kamen ani doklady glazova-
ného kachlového zbozi, avsak jejich vyrobu v pfedpokladané mistni diln€ v tomto arealu nelze
uz vzhledem k malému plosnému rozsahu archeologického vyzkumu vylouéit. O dlouhé tradici
hrnéitské vyroby v tomto prostoru pfinaseji totiz svédectvi i pisemné prameny dokladajici zde
hrnéife uz v poloving 14. stoleti.

Ptispévek vznikl s podporou grantového projektu GA17-13967S Zdroje a §ifeni vybranych komodit kera-
mické produkce vrcholného a pozdniho sttedovéku.
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