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A NEW INSIGHT INTO PROBLEMATIC OF ROMAN BUILDING
TERRACOTTA FROM BRATISLAVA-RUSOVCE

TOM#% JANEK
Keywords:Roman building terracotta, stamps, petrography, morphometry

Abstract: lousands of bricks have been found in the area of Slovakianamamy cases they provide us information
about possible date of buildings. Most of the "nds come frornadt@n and need to be re-examined. New methods such
as petrography and morphometry have been used to analysal fnate Bratislava-Rusovce. As the result, four main
groups of identical stamps were identi"ed. Analysis of clay show thef trighkson Vindobona.

Study of ceramic building materials gives us an important eviddgrikeman building activity not only in the camps
across Danubian Limes but also in the stations in barbari€&oosands of bricks and their fragments have been found
in the area of Slovakia, and more than 1000 were stamped by Roit& &ese bricks give us not only information
about which unit participated on construction works, but stimes also provide dates or period, when the constructions
were held. However, most of the 'nds come from old excavatiohadsp their classi'cation is based on older works.
&e research methods of Roman bricks advanced in the lass yearcan provide us more information that they could
in the past. For these reasons, there is a need to re-exahnomaai bricks with new, modern methods and reconsider
their interpretation in the lights of recent excavations.Qia new project started at Charles University in Prague with
the goal of re-examining Roman building ceramics from the drér@eCzech Republic and Slovakia. Since the Slovak
National Museum along with the Academy of Sciences in Brn@kShksademy of Sciences and Stadtarch(ologie Wien
showed support to this project, it will be possible to ingast the production and distribution of bricks in wider coate

In this project, the methods used are not only modern but séieim were newly developed. Stamped material found
on the place of ancient Gerulata will be the 'rst to be re-examined.

Archaeological focus on Roman stamped bricks in the regi®amfonia started with work of J)nos Szil)gyi:
Inscriptiones tegularum Pannonicarubissertationes Pannonicael933. In his work, he tried to gather all the stamped
bricks from region of Pannonia. Bricks stamped by legiaimrts and also by private workshops can be found in this
collection. He made the 'rst attempt in the typological claasbn of the stamps and even tried to create some sort
of ideal design for Pannonia. &e second study on Roman bricikls,facus on Vindobona, has been made by Alfred
Neumann in work Ziegel aus Vindobona in 1973. He brought ¢éonesv, more accurate typological classi'cation. &e
greatest contribution of his work was his focus on the mateden which the bricks were made. He assumed that
depending on clay used, it would be possible to determine wiiaits livere made at the same time. Unfortunately he
was not able to 'nd some kind of pattern in the use, mainly bsx#ue same source of clay was in use for a very long
time. &e greatest progress in the 'eld of Roman stamp reseasshbleen made by epigraphic Barnab)s L*rincz. With
use of epigraphic analyses he managed to date some of tips.dbmte span stretches from years to centuries. In his
work Dissertationes Archaeologicae + Pannonische Ziegglstéiin Limes Strecke Ad Flexum £ Ad Mures in 1977 he
collected all the known stamps from the region. His typolegyes as the base for research even today, despite some
inaccuracies. Interpretation of bricks from ancient Gerutaéale by +udmila Kraskovska and Magda Pichlerova is also
based mostly on these studies and their classi'cation of private wadkskil remains correct.

Methodological approach

In the research of Roman building terracotta, two methododdgisproaches are most widely used. Typology combined
with epigraphy, which focuses on the stamp and petrologghvwdiiserves the composition of the clay. While analyses
of the clay show very promising results, the outcome of thdagipal classi'cation is identi'cation of thousands of
di/erent types, which become di5cult to follow. &e classicapbdjogical approach has been therefore supplemented
by a newly developed method based on computer comparisomtigpaphs. Both approaches will be explained more
closely below.

Petrography
Petrographic analyses, despite the data they can prowedsijlanot widely used in Roman building terracotta research.
Such analyses are commonly used in Britain, but in Pannoniaweerésults only from few locations. In the rest of
Pannonia the analyses were never done. First analyses welg doheusil, Ch. Gugl and M. Mosser on 397 pieces from
Carnuntum ;148<, Vindobona ;218<, Mu=ov ;16<, Mikul>@sge Kllosterneuburg ;2<, and Oberleiserberdzagl 2003,
223. Nowadays these analyses are supplemented by another 620 pieces frbon&iadd few other locations.

&is method is considered destructive. Samples are cut frorbribks with the strict criteria. &e stamp cannot
be damaged and even the sample canAt have big size. A?etvessdmjiles are observed under stereoscopic or electron
microscope, depending on necessary accuracy of the resulbadic microscopic analyses samples with size under 1
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cm are sulcient. By these analyses we observe compositior ofay + the size and amount of the particles. "e most
accurate particle analysis along with mineralogy is done ygraghhy. Chemical analyses can reveal the place of origin
of the clay.

On the base of these analyses scholars were able to distibgudgherent clay types used in the excavated
material. Four of the types (humbers 1, 3, 5, 13) have thgin®in private brickyards. Numbers 7, 9, 10 have unknown
place of origin. On two types + 15 and 16, both private anthnyilstamps occur. Source of the majority of the bricks
(80% from all pieces, numbers: 2, 4, 6, 11, 17) has been loctiedrickyard which was discovered in the Vienna
district Hernals flosser 2015, h3roblem with the analyses is that we need to have comparstterial for localisation
of the source. "e kilns discovered with bricks from Vindoboserve as good base, but it's the only evidence of brick
production we have from Pannonia. "is state of evidence coulgigest central production in Vindobona for wide area,
but we need to be very careful when proposing such conclusigmsargmce of both military and private stamps on the
bricks with same clay type suggest, that the army could timagworkshops to produce smaller amount of material
(for renovations or smaller building activity).

Morphometry

Closer observation of the stamps has revealed mistakes inrtbet¢dypology. "e state of preservation of the stamps
can widely di#er and in some cases it can undergo such a signifeagie, it does not resemble the original shape
anymore. Small ornaments and letters are easily abradedraatirses it is almost impossible to see those changes with
the bare eye. "e second problem in the typological researchei@tount of $nds. “ere is more than 5000 stamped
bricks just from Vindobona and it is very hard to examine ghef precisely with focus on all small details. "erefore
development of new method was crucial for further progress.

"e new method had to ful$l two conditions. Firstly, to be maxecurate than analyses made by the naked eye
and secondly, to be simple enough, so it would be possible to apply this methmd¢éorainbers of artefacts.

To ful$l the $rst condition | decided to exclude the obserwuatiof letters and small ornaments and to focus
barely on the edge of the stamp. "e reason for this was that iévke letters on the stamp were completely destroyed,
edges remained almost intact. Dies for stamping were made foouh, wlay or iron, but most importantly they were
handmade Kurzman 2006, §5Every die was therefore unique and even if the motives wereepsadedly, or they
tried to copy the look of the stamp, proportions were neverdhees Because of these reasons | decided to measure
and compare exact proportions of the edge of the stamp. $bthe second condition, the computer application was
necessary.

"e procedures are as follows: All dimensions are taken fromtphmaphs. High quality is extremely important
here, because if the photos are not sharp enough, the degat®itoo big for the analysis to work. "e photo of the
stamp needs to be perpendicular to the surface, because di#tadiengof the surface can cause deviations bigger
than 1 millimetre. "e good lighting is also crucial, because even small shadowsase a bias in the measurements.

A&er the pictures of the stamps are taken, they need to be scahedsame resolution. In the next step the
stamp needs to be aligned to the grid along two axes. Firsttpodmes vertical axis at the le& side of the stamp. "e
second, horizontal axis touches the stamp at two or morespiwirihe upper part of shape. If the shape is rectangular,
axes simply follow the edges. "e whole stamp is then dividearogher set of axes to 17 parts. Each point or landmark
is then put on the place where the axis crosses the edge ofithd@taure 1). Coordinates for each point are extracted
a&erwards using TpsDIG2 so&ware. With this procedure it wesshpe to achieve the accuracy of measurement about
0,25mm. "e exact same procedure must be performed for everystatherwise the method will not work. A&er the
extraction of the coordinates it is possible to proceeddaatialyses. For basic ones, MorphJ so&ware is used, which
contains principal component analysis (PCA) functiétiigenberg 2011, 353PCA shows the changes of the shape

Picture 1. Position of landmarks on the stamp. Stamp is divided by 16 paredlelcanxdmarks are positioned on the place where axes crosses
the edge of the stamp.
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Morphometrical [Morphometrical

Typological analyses - analyses -

analyses whole stamps  |fragments summary
LEGXGEPF | 5 5 12
LEGXGEPF II 1 2 10
LEGXGPF | n3 1 16 30
LEGXIIG 15 5 9 P9
LEGXG 1 1
CEG IT TEMPSONIUS
URSCINUS DUCUS 5 5
TEMP URS 3 3
ATTILIA FIRMAE 1 1
COH | AELIA SAG 1 1
C.l.IVL L 1
unidentified 64

Table 2. New classi"cation of stamps supported with morphometric sesly

Chart 2. Main groups of stamps with the overall percentage share.

Preliminary analysis of the stamps from Gerulata
Roman building ceramics found in ancient Gerulata can be separatwo main groups. First group belongs to the
private workshops and is connected with civil use. !e secbetbngs to legionary production and is connected with
building of the auxiliary camp. First analyses focused oledfienary production. Since all building material was found
in secondary positions it cannot be used as dating base fdimlgsi Kraskovske 1991, #19e majority of building
material belongs to the t@nd the 14 legion and it can be presumed that these two units are r@bfmfor building
the camp (chart 1). New typological comparison of the starapsupplemented by morphometric analysis in 60 cases,
47 of which were fragments (table 2). As the result, 4 main gafugtamps which were created by the same die were
identi"ed (chart 2).

le "rst type has a rectangular shape and has LEG X GPF inscribed. (14 tegulabrit@sin

le second type also has a rectangular shape, but has LEG X GEPF inscribedla@, tégimbrices)

le third has a shape of planta pedis and has LEG X GEPF inscribed. (15 imbrices)

le fourth type has a rectangular shape with LEG XIIII G inscribed. (29 tegulae
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NOV; POH<AD NA PROBLEMATIKU R=MSKEJ STAVEBNEJ
KERAMIKY Z BRATISLAVY>RUSOVIEC

TOM%? JANEK

?t@dium r*mskej stavebnej keramiky hr+ dQleXit@ @lohuwewsjensk[ch t+borov a r*mskych stavieb celkovo. Iba
z @zemia Slovenska poch+dza viac ako tis*c kolkovan[chitbhffagmentov. V&\]ina z nich v]ak bola n+jden+ po\as
star[ch v[skumov a preto je potrebn+ ich rev*zia modern[mstppmi. Ako hlavn' met*dy sk@mania boli zvolen'
petrogra_a a morfometria. Petrogra_a sk@ma zloXenie hhihatemoX uje un\iq ich pQvod. Morfometria je zaloXen+
na po\*ta\ovom porovn+van* fotiek kolkov. Jedn+ sa o @pW@ met"du, ktorej princ*p spo\*va v preveden* tvaru
kolku na set s@radn*c, ktor' je n+sledne moXn' porovn-+eaqoBgq merania je pribliXne 0,25mm a je tak moXn' uniq
aj fragmenty kolkov. R*mska stavebn+ keramika z Bratislaspvigc je prv[m s@borom na ktor[ s@ tieto postupy
aplikovan'. Bolo moXn' vytvorig nov' rozdelenie pod{a typovy\leniq Jtyri hlavn' skupiny s najv&\]*m zast@pen*m.
PredbeXn' v[sledky anal[z hliny nazna\uj@, Xe tehly maj@wod v tehelnom okrsku vo Vindobone. Vzgahuje sa to
aj na tehly kolkovan' 14. I'giou, \o zna\*, Xe museli byq wmbjpo\as jej pQsobenia vo Vindobone medzi rokmi 101-118
n.l. Typologick' paralely s ostatn[ch n+lez*sk nazna\uj@, Xe matehiellloyq vyr+ban[ pre nieko{ko t+borov s@\asne.

Tom!" Janek

Institute of Classical Archaeology

Faculty of Arts, Charles University in Prague
Celetn! 562/20, 110 00 Praha 1
t.jan3k@gmail.com
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