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9 VITREA – database
of chemical analyses
of archaeological glass
Natalie Venclová

The VITREA database includes the results of available chemical analyses of archaeological
glass conducted in the Czech Republic. The project was implemented at the Institute of
Archaeology of the CAS in Prague in 2009-2011.1 The internet database thus far includes
data on more than 1,100 samples accompanied by descriptive data, photographs of the analysed
artefacts and distribution maps. This research tool targets not only the Czech Republic but,
selectively, data from abroad are also included.
Data are managed by the administrator within a designated interface and are freely
available on the website http://www.arup.cas.cz/VITREA/Index.htm.

9.1 INTRODUCTION
Glass belongs to the earliest synthetic materials produced by man. It is a unique
archaeological as well as historical source of knowledge; moreover, in prehistory it
provides, for example one of the few possibilities to identify human relationships
with colours and colour symbolism in general. Glass (or faience) objects belong
among artefacts used in Europe continuously since the Early Bronze Age, i.e. since the
end of 3rd millennium BC. Initially, glass products were imported, but in the La Tène
Period (3rd–1st cent. BC), personal ornaments (so-called Celtic glass) were produced
in Bohemia and Moravia for the first time from imported raw glass in local secondary glass workshops. The process of local glass-making in primary glass workshops
began here in the Early and High Middle Ages, and has continued ever since. Over
this long period of time, glass technologies and techniques, the optical properties
of glass as well as the range of produced items and their use have been widely
modified.

1

Grant project Glassmaking from Prehistory to the Middle Ages: Cultural and Technological Transformations (GA CAS No. IAA800020903; 2009-2011, principal investigator N. Venclová), cf.
http://www.arup.cas.cz/?p=59&lang=en.
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Fig. 9.1 Homepage of the VITREA application.

An understanding of glass technologies is enabled by archaeometry along with
archaeology and history. Archaeometry obtains data by analyses of the glass chemical composition, which are able to determine the content of glass-forming elements,
colourants and opacifiers, as well as trace elements. Glass formulas have gradually
changed in time and space and, thus, it is theoretically possible to assign a certain
glass, according to its composition, to individual production areas, or at least to
distinguish imported glass from local glass. These pieces of knowledge are important
for the history of production and trade as well as for archaeological practice itself:
knowledge of the glass composition makes it possible, at least in certain cases, to
determine the provenance and chronology of finds, even when the typological analysis does not offer sufficiently clear results.
Chemical analyses of prehistoric, medieval and modern glass have been conducted in the Czech Republic (CR) for many years. Moreover, the development of
the analytical methodology in the last decade has successfully refined research of the
chemistry of glass obtained from archaeological contexts. Currently, Czech archaeometric research is being conducted within the scope of the grant project Archaeology,
Archaeometry and Informatics: Prehistoric and Medieval Glass in the Czech Republic.2
Within this project, neutron activation analysis (NAA), X-ray fluorescence (XRF) and
scanning electron microscopy – energy dispersive spectroscopy (SEM-EDS) are used
as the main analytical tools, accompanied by several methods which have appeared
more recently, such as laser ablation inductively coupled plasma mass spectrometry
(LA-ICP-MS) and isotope analyses.
2
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The project is supported by the Grant Agency of the Czech Republic, No. 14-25396S (2014-2016), principal investigator N. Venclová. Cf. http://www.arup.cas.cz/?p=24188&lang=en.
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Fig. 9.2 Screenshots of the VITREA website. A: List of sampled sites; B: map; C: list of samples from
the selected site (cadastre); D: sampled object and context description; E: results of chemical analyses;
F: photo of the sampled object.
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9.2 VITREA DATABASE
In European research, including the CR, the results of chemical analyses are dispersed
in countless archaeological and scientific publications, often with insufficient
contextual data. This makes any comparisons of the results as well as comprehensive studies of the glass compositions very difficult. The idea of making the results
of chemical analyses of archaeological glass available to researchers led to the
creation of the VITREA database, which is available on the website of the Institute of
Archaeology CAS in Prague.3
The VITREA database consists of two segments: the user interface on the web
page and the administrator tools based in the desktop application. The desktop database is managed in the MS Access software and the data is periodically published on
the web for online browsing. This solution is very similar to the CZAD database
described in Chapter 8.
The database is written in English and it includes results of chemical analyses of
archaeological glass carried out in the CR. It contains data on samples from Czech
sites and, selectively, even from abroad. Overall electronic access to the collection of
analytical glass data still remains rather unique in historical glass research. Moreover, archaeometric research to date has never been so closely connected with the
archaeological background of the sampled glass, which the VITREA database
provides in its entirety.
Archaeological data includes detailed information on the analysed glass objects
as well as on their spatial and chronological contexts. The web client allows users
to select finds according to the number of the sample, name of the country, district
or cadastre and its position on the map. The list of sites can be also ordered
according to different database fields (e.g. the site name or site type), which
significantly simplifies any further work. The database also includes photographic
documentation.
Chemical data consisting of the complete analytical results are presented in the
form of standard tables of measured values of oxides or elements. The type of analysis, the author and the date of measurement as well as the institution where the
measurements were taken are also given. Last but not least, bibliographic data are
included. The bibliography contains references to the site or the finds as well as
references to the publication of the analytical results.
Geographic data are important for the study of spatial contexts. Therefore, each
entry contains information on the location of the archaeological site by geographic
coordinates. In the future, the glass finds will be assigned to the authority file of
archaeological fieldwork events in the AMCR information system. This will make it
possible to connect additional information and to integrate the VITREA database into
the complex electronic e-infrastructure of Czech archaeology.

3
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Cf. footnote 1.
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9.3 DATABASE DATA APPLICATION
The database may serve as a data source for research on glass technologies in
various periods from prehistory to modern times. It contributes to the chronological
classification and the provenance studies of glass artefacts coming from various
workshops or production areas. Thus, the VITREA database provides valuable
support for theoretical research, education and archaeological heritage management.
Examples of its utilisation may already be found in several publications (e.g. Hulínský et al. 2012; Venclová et al. 2011, 2014; Tomková – Venclová 2014; Černá – Tomková
2015).

Fig. 9.3 Types of Early Medieval beads from Bohemia and their chemical types of glass. A1: Natron
glass; A2: plant ash glass; B: lead glass; D: soda-lead glass; E: mixed-alkali glass; F – wood ash glass. After
Tomková – Jonášová – Zlámalová Cílková, in press.
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