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ARCHAEOMETRIC INVESTIGATION OF MEDIEVAL BULGARIAN GLASSES

AND SGRAFFITO CERAMICS BY NEUTRON ACTIVATION ANALYSIS

R.Djingova, I.Kuleff

Faculty of Chemistry, University of Sofia, 1iH26-Sofia, Bulgaria

The results from the investigations of the chemical composition of an
archaeological find permit the reliable localization of its production, since
the chemical composition of the analyzed materials is determined by the source
the raw materials come from. The method most widely rased in provinience studies
is NAA, due to its ability to determine a big number of elements with the
necessary precision, accuracy and detection limit (see /1,2/). To solve the
localization problem the data from NAA are usually subjected to suitable
mathematical interpretation /i/.

Already several years at the Faculty of Chemistry, University of Sofia in
collaboration with the Archaeological Institute of the Bulgarian Academy of
Sciencies archaeomefcric investigations are carried out wich include investiga-
tions of medieval Bulgarian glass /3-5/ as well as of sgraffito ceramics /6/.

INAA /'}/ has been used to determine the content of Au.Ba, Ca, Ce, Cl, Cr, Co,
Cs,Cu,Eu,Fe,Hf, !La, Lu,Mn,Na,Rb,Sb.Sc,Sm,Sr,Ta,Tb,Th,Ti,U,V, and Yb in glass
samples taken from the walls of glassmaking pots excavated from the medieval
glassworkshops in Pliska (the first Bulgarian capital - 681-873) and Preslav
(the second Bulgarian capital - 873-972) and in 20 glass finds from Preslav.

By instrumental NAA /6/ 15 sgraffito ceramic samples excavated in
Tzarevetz-, Veliko Tarnovo were analyzed and the el-em en ts Al,As, Au,Ba,Br,Ce, Co,
Cr,Cs,Dy,Eu,Fe,Hf,K,La,Lu,Mg,Mn,Na,Nd,Rb,Sb,Sc,Si,Sm,Ta,Tb,Th,Ti,U,V, and Yb
have been determined.

The results from the analysis were subjected to cluster analysis and step-
wise discriminant analysis using the program package BMDP /7/.

Due to this approach the variety of the production of the medieval glass
workshop in Preslav was defined and evaluated /^It's also proven that the
chemical composition might be successfully used to differenciate between the
production of the two workshops, which is very interesting having in mind the
geographical closeness of Pliska and Preslav and the fact that both workshops
actually functioned in one period of time.

The combination of NAA and cluster analysis proved that part of the
analyzed sgraffito ceramics samples have been produced in one and the same
place (that is using one clay source). Since this production covered
a period of 400 years (XV-XVIII c.) it may be supposed that it was locally made.

Meanwhile along the Black sea coast and in some other places of Bulgaria
a lot. of sgraffito ceramics has been excavated.Part of it is decorated with
monograms, described in /«/. Similar finds are found in Constantinopole, Asia
Minor, Thessaloniki,Roumania etc/9/. This poses an interesting problem to be
solved whether these finds ware imported, or were local production with
imitation of the same monograms. These investigations are now in progress.
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